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How To Use_'_l'his 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, which is the color map preceding the detailed soil
maps, the survey area is divided into groups of associated soils called general
soil map units. 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 map unit in the area on the color-coded map legend,
then refer to the section General Soil Map Units in Part | of this survey for a
general description of the soils in your area.

The detailed soil maps follow the general soil map. These 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, which precedes the soil maps. 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. Turn to the Index to Map Units in Part | of this survey, which
lists the map units by symbol and name and shows the page where each map
unit is described.

The Summary of Tables shows which table has data on a specific land use
for each detailed soil map unit. See Contents for sections of this publication that
may address your specific needs.



ﬁ

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.

Major fieldwork for this soil survey was completed in November 1992. Soil
names and descriptions were approved in February 1994. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1993. This survey was made cooperatively by the Natural Resources
Conservation Service and the Minnesota Agricultural Experiment Station.
Assistance was provided by the Agricultural Extension Service, the Minnesota
Department of Natural Resources, and the Soil and Water Conservation Board.
The survey was partially funded by the Legislative Commission for Minnesota
Resources and by Becker County. It is part of the technical assistance furnished
to the Becker County Soil and Water Conservation District.

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.

All programs and services of the Natural Resources Conservation Service are
offered on a nondiscriminatory basis, without regard to race, color, national
origin, religion, sex, age, marital status, or handicap.

Cover: An area of Formdale-Langhel-Flom soils.
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Detailed Soil Map Unit Legend

20B—Chapett fine sandy loam, 2 to 8 percent slopes

20C2—Chapett fine sandy loam, 8 to 15 percent slopes,
eroded

20E—Chapett fine sandy loam, 15 to 30 percent slopes

26—Aazdahl clay loam

33B—Barnes loam, 2 to 6 percent slopes

36—FIlom silty clay loam

38B—Waukon loam, 2 to 8 percent slopes

38C—Waukon loam, 8 to 15 percent slopes

38E—Waukon loam, 15 to 30 percent slopes

40B—Nebish loam, 2 to 8 percent slopes

40C—Nebish loam, 8 to 15 percent slopes

40E—Nebish loam, 15 to 30 percent slopes

47—Colvin silty clay loam

63—Rockwell loam

108—Mclntosh silt loam

111—Hangaard sandy loam

121—Wykeham fine sandy loam

125—Beltrami loam

133A—Dalbo silt loam, 0 to 2 percent slopes

133B—Dalbo silt loam, 2 to 8 percent slopes

133C—Dalbo silt loam, 8 to 15 percent slopes

133E—Dalbo silt loam, 15 to 30 percent slopes

137—Dovray silty clay

141B—Egeland fine sandy loam, 1 to 6 percent slopes

141C—Egeland fine sandy loam, 6 to 12 percent slopes

168B—Forman clay loam, 2 to 6 percent slopes

168C2—Forman clay loam, 6 to 12 percent slopes,
eroded

168D2—Forman clay loam, 12 to 20 percent slopes,
eroded

168E—Forman clay loam, 20 to 30 percent slopes

171B—Formdale clay loam, 2 to 5 percent slopes

180—Gonvick loam

184—Hamerly loam

191—Epoufette sandy loam

202—Meehan loamy sand

207D—Nymore loamy sand, 12 to 20 percent slopes

267B—Snellman sandy loam, 2 to 8 percent slopes

267C—Snellman sandy loam, 8 to 15 percent slopes

267E—Snellman sandy loam, 15 to 30 percent slopes

315A—Bootlake sandy loam, 0 to 2 percent slopes

315B—Bootlake sandy loam, 2 to 5 percent slopes

332B—Sugarbush sandy loam, 1 to 8 percent slopes

335—Urness mucky silt loam

339—Fordville loam

344—Quam silty clay loam

351—Colvin silty clay loam, depressional

375—Forada loam

398—Winger silty clay loam, depressional

406A—Dorset sandy loam, 0 to 2 percent slopes

406B—Dorset sandy loam, 2 to 6 percent slopes

413—O0sakis sandy loam

418—Lamoure silty clay loam, occasionally flooded

422B—Bygland silty clay loam, 1 to 6 percent siopes

422C—Bygland silty clay loam, 6 to 15 percent slopes

503B—Balmlake fine sandy loam, 1 to 8 percent slopes

503C—Balmlake fine sandy loam, 8 to 15 percent
slopes

503E—Balmlake fine sandy loam, 15 to 30 percent
slopes

508—Wyndmere fine sandy loam

540—Seelyeville muck

541—Rifle mucky peat

544—Cathro muck

564—Friendship loamy sand

567A—Verndale sandy loam, 0 to 2 percent slopes

567B—Verndale sandy loam, 2 to 6 percent slopes

579C2—Formdale-Langhei-Sandberg complex, 6 to 12
percent slopes, eroded

624—Rosy sandy loam

701—Runeberg mucky loam, depressional

711B—Aurvilla-Sandberg complex, 2 to 6 percent slopes

711C—Arvilla-Sandberg complex, 6 to 12 percent
slopes

718B—Naytahwaush loam, 2 to 8 percent slopes

718C—Naytahwaush loam, 8 to 15 percent slopes

718E—Naytahwaush loam, 15 to 30 percent slopes

721E—Corliss loamy sand, 20 to 35 percent slopes

746—Haslie muck

747B—Audubon silty clay loam, 0 to 6 percent slopes

753D—Abbeylake loamy sand, 12 to 20 percent slopes



753E—Abbeylake loamy sand, 20 to 30 percent slopes

765—Smiley loam

767—Auganaush loam

775B—Sugarbush-Two Inlets complex, 1 to 8 percent
slopes

775C—Sugarbush-Two Inlets complex, 8 to 15 percent
slopes

776B—Sneliman-Sugarbush complex, 2 to 8 percent
slopes

776C—Snellman-Sugarbush complex, 8 to 15 percent
slopes

776E—Snellman-Sugarbush complex, 15 to 30 percent
slopes

778B—Dorset-Corliss complex, 1 to 6 percent slopes

778C—Dorset-Corliss complex, 6 to 12 percent slopes

780B—Audubon-Boyerlake complex, 1 to 6 percent
slopes

780C2—Audubon-Boyerlake complex, 6 to 12 percent
slopes, eroded

780D2—Audubon-Boyerlake complex, 12 to 20 percent
slopes, eroded

785—Hamerly-Winger complex

786—Winger-Hamerly-Colvin complex

797—Mooselake and Lupton soils

867B—Graycalm-Menahga complex, 1 to 8 percent
slopes

867C—Graycaim-Menahga complex, 8 to 15 percent
slopes

867E—Graycalm-Menahga complex, 15 to 30 percent
slopes

903B—Barnes-Langhei complex, 2 to 6 percent slopes

903C2—Barnes-Langhei complex, 6 to 12 percent
slopes, eroded

931C2—Formdale-Langhei complex, 6 to 12 percent
slopes, eroded

942D2—Langhei-Barnes complex, 12 to 20 percent
slopes, eroded

943D2—Langhei-Formdale complex, 12 to 20 percent
slopes, eroded

943E—Langhei-Formdale complex, 20 to 30 percent
slopes

951B—Nebish-Sugarbush complex, 2 to 8 percent
slopes

951C—Nebish-Sugarbush complex, 8 to 15 percent
slopes

951E—Nebish-Sugarbush complex, 15 to 30 percent
slopes

1015—Udipsamments, cut and fill land

1016—Udorthents, loamy, cut and fill land

1027—Udorthents, wet substratum, fill land

1030—Pits, gravel-Udipsamments complex

1104B—Waukon-Dorset complex, 1 to 8 percent slopes

1104C—Waukon-Dorset complex, 8 to 15 percent
slopes

1111—Nidaros muck, frequently flooded

1113—Haslie, Seelyeville, and Cathro soils, ponded

1125B—Sverdrup-Abbeylake complex, 1 to 6 percent
slopes

1125C—Sverdrup-Abbeylake complex, 6 to 12 percent
slopes

1126B—Verndale-Nymore complex, 1 to 6 percent
slopes

1127A—Bootlake-Graycalm complex, 0 to 2 percent
slopes

1127B—Bootlake-Graycalm complex, 2 to 8 percent
slopes

1128—Cathro muck, frequently flooded

1129—Lindaas silty clay loam, morainic

1130—Wolverton fine sandy loam

1131B—Verndale-Abbeylake complex, 1 to 6 percent
slopes

1132B—Eagleview-Balmlake complex, 1 to 8 percent
slopes

1132C—Eagleview-Balmlake complex, 8 to 15 percent
slopes

1132E—Eagleview-Balmlake complex, 15 to 30 percent
slopes

1135—Foxlake silty clay loam

1136—Nidaros muck

1137B—Birchlake silty clay ioam, 1 to 6 percent slopes



1137C—Birchlake silty clay loam, 6 to 12 percent
slopes, eroded

1137D—Birchlake silty clay loam, 12 to 20 percent
slopes, eroded

1137E—Birchiake silty clay loam, 20 to 30 percent
slopes

1138—Rushiake and Hangaard soils, lake beaches

1140B—Eagleview-Snellman complex, 1 to 8 percent
slopes

1140C—Eagleview-Snellman complex, 8 to 15 percent
slopes

1149—Hamerly clay loam

1195B—Sybil-Eagleview complex, 2 to 8 percent slopes

1195C—Sybil-Eagleview complex, 8 to 15 percent
slopes

1195E—Sybil-Eagleview complex, 15 to 30 percent
slopes

1196B—Lida-Two Inlets complex, 1 to 8 percent slopes

1196C—Lida-Two Inlets complex, 8 to 15 percent
slopes

1196E—Lida-Two Inlets complex, 15 to 30 percent
slopes

1200—Egglake loam

1201C—Sugarbush-Snellman complex, 8 to 15 percent
slopes

1201E—Sugarbush-Snellman complex, 15 to 35 percent
slopes

1210—Paddock-Epoufette complex

1211—Egglake-Cathro complex

1225—Wykeham-Karlstad complex

1227—Quam, Cathro, and Urness soils, ponded

1230—Haslie and Nidaros soils, ponded

1234B—Formdale-Buse complex, 2 to 6 percent slopes

1235B—Formdale-Buse-Sandberg complex, 2 to 6
percent slopes

1236B—Eagleview loamy sand, 1 to 8 percent slopes

1236C—Eagleview loamy sand, 8 to 15 percent slopes

1236E—Eagleview loamy sand, 15 to 30 percent slopes

1238E—Two Inlets-Sugarbush complex, 15 to 30
percent slopes

vi

1242D—Sandberg-Arvilla complex, 12 to 20 percent
slopes

1243B—Sol sandy loam, 2 to 8 percent slopes, very
stony

1243C—Sol sandy loam, 8 to 15 percent slopes, very
stony

1243E—Sol sandy loam, 15 to 30 percent slopes, very
stony

1244B—Sol-Sugarbush complex, 2 to 8 percent slopes,
very stony

1244C—Sol-Sugarbush complex, 8 to 15 percent
slopes, very stony

1244E—Sol-Sugarbush complex, 15 to 30 percent
slopes, very stony

1246—Winger silty clay loam

1247D—Corliss-Dorset complex, 12 to 20 percent
slopes

1248C—Nymore-Verndale complex, 6 to 12 percent
slopes

1249C—Graycalm-Bootlake complex, 8 to 15 percent
slopes

1250C—Abbeylake-Verndale complex, 6 to 12 percent
slopes

1251—Lamoure silt loam, channeled, frequently flooded

1252B—Bootlake-Eagleview complex, 1 to 8 percent
slopes

1263C—Eagleview-Bootlake complex, 8 to 15 percent
slopes

1291—Sedgeville loam, frequently flooded

1306—Karlstad sandy loam

1317—Vallers silty clay loam

1318—Darnen loam

1319B—Rockwood sandy loam, 2 to 6 percent slopes,
stony

1319C—Rockwood sandy loam, 6 to 12 percent slopes,
stony

1319D—Rockwood sandy loam, 12 to 20 percent
slopes, stony

1320B—Blowers sandy loam, 1 to 5 percent slopes,
stony



1321—Paddock fine sandy loam, stony 1938—Lakepark clay loam

1365—Hillview fine sandy loam 1942—Forada mucky loam, depressional
1825B—Seelyeville muck, seep land, 1 to 10 percent 1967—Hamerly-Vallers complex

slopes 1975—O0ylen sandy loam
1878—Hamre muck 1997—Vallers-Hamerly-Winger complex

vi
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Soil Survey of

Becker County, Minnesota

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help to
prevent soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect
extensive field data about the nature and behavioral
characteristics of the soils. They collect data on erosion,
droughtiness, flooding, and other factors that affect
various soil uses and management. Field experience
and collected data on soil properties and performance
are used as a basis in predicting soil behavior.

Information in this survey can be used to plan the
use and management of soils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreational facilities; and for wildlife habitat.
It can be used to identify the potentials and limitations
of each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Interpretive ratings help engineers, planners, and
others understand how soil properties influence
important nonagricultural uses, such as building site
development and construction materials. The ratings
indicate the most restrictive soil features affecting the
suitability of the soils for these uses.

Soils are rated in their natural state. No unusual

modification of the soil site or material is made other
than that which is considered normal practice for the
rated use. Even though soils may have limitations, it is
important to remember that engineers and others can
modify soil features or can design or adjust the plans
for a structure to compensate for most of the limitations.
Most of these practices, however, are costly. The final
decision in selecting a site for a particular use generally
involves weighing the costs of site preparation and
maintenance.

Planners and others using soil survey information
can evaluate the effect of specific land uses on
productivity and on the environment in all or part of the
survey area. The survey can help planners to maintain
or create a land use pattern in harmony with the natural
soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

The classification and extent of the soils in this
survey area are shown in the tables “Classification of
the Soils” and “Acreage and Proportionate Extent of the
Soils,” which are at the end of this section.



CLASSIFICATION OF THE SOILS

Soil Survey of

Soil name Family or higher taxonomic class
Aazdahl Aquic Haploborolls, fine-loamy, mixed
Abbeylake Typic Udipsamments, mixed, frigid
Arvilla Udic Haploborolls, sandy, mixed
Audubo Vertic Haploborolls, fine, montmorillonitic
Auganaush-----cceccammaao Mollic Albaqualfs, fine, montmorillonitic, frigid
Balmlake Typic Eutroboralfs, coarse-loamy, mixed
Barnes — Udic Haploborolls, fine-loamy, mixed
Beltrami Aquic Eutroboralfs, fine-loamy, mixed
Birchlake Aquic Argiborolls, fine, montmorillonitic
Blowers Glossaquic Eutroboralfs, coarse-loamy, mixed
Bootlake Typic Eutroboralfs, coarse-loamy, mixed
Boyerlake Vertic Eutrochrepts, fine, montmorillonitic, frigid
Buse ~|Typic Calciborolls, fine-loamy, mixed
Bygland -|Aquertic Argiborolls, fine, montmorillonitic
Cathro -|Terric Borosaprists, loamy, mixed, euic
Chapett Boralfic Udic Argiborolls, fine-loamy, mixed
Colvin-e——mmmccmccmceeee Typic Calciaquolls, fine-silty, frigid
Corlisg—mmmmmm e Typic Udipsamments, mixed, frigid
Dalbo Vertic Eutroboralfs, fine, montmorillonitic
Darnen----———-—eeoommoeo— Pachic Udic Haploborolls, fine-loamy, mixed
Dorset Udic Argiborolls, coarse-loamy, mixed
Dovray-====——————m o Cumulic Vertic Epiaquolls, fine, montmorillonitic, frigid
Eagleview--——~—mecomcaaaao Argic Udipsamments, mixed, frigid
Egeland---c—-eoemmmmo Udic Haploborolls, coarse-loamy, mixed
Egglake -— Mollic Endoaqualfs, fine-loamy, mixed, frigid
Epoufette Mollic Endoaqualfs, coarse-loamy, mixed, frigid
Flom: Typic Endoaquolls, fine-loamy, mixed, frigid
Porada-——=—-—commmaaaeao Typic Endoaquolls, coarse-loamy, mixed, frigid
Fordville-——=ceceecmmaaaa- Pachic Udic Haploborolls, fine-loamy over sandy or sandy-skeletal, mixed
Forman---——cmeecmceceaaaax Udic Argiborolls, fine-loamy, mixed
Formdale Udic Haploborolls, fine-loamy, mixed
Foxlake ——— Vertic Epiaquolls, fine, montmorillomitic, frigid
Friendship-——-—meercaea-- Typic Udipsamments, mixed, frigid
Gonvick-—-m=—comcmcaaeen Aquic Argiborolls, fine-loamy, mixed
Graycalm Argic Udipsamments, mixed, frigid
Hamerly Aeric Calciaquolls, fine-loamy, frigid
Hamre Histic Humaquepts, fine-loamy, mixed, nonacid, frigid
Hangaard Typic Endoaquolls, sandy, mixed, frigid
Haslie Limnic Borosaprists, coprogenous, euic
Hillview-—---ccmccmcaeeen Mollic Endoaqualfs, coarse-loamy, mixed, frigid
Karlstad---—=-c—ceemmm— e Aquic Eutroboralfs, coarse-loamy, mixed
Lakepark: —_—— Cumulic Endoaquolls, fine-loamy, mixed, frigid
Lamoure-=—-—-cremcemme——— Cumulic Endoaquolls, fine-silty, mixed (calcareous), frigid
Langhei Typic Eutrochrepts, fine-loamy, mixed, frigid
Lida Mollic Eutroboralfs, coarse-loamy, mixed
Lindaas---~-=-cocccmmcaa- Typic Argiaquolls, fine, montmorillonitic, frigid
Lupton-——---—ccmcmccmeee Typic Borosaprists, euic
McIntosh RAeric Calciaquolls, fine-silty, frigid
Meehan----——~cccccmccaa—o Aquic Udipsamments, mixed, frigid
Menahga----c--ocemm— Typic Udipsamments, mixed, frigid
Mooselake-=-==ceommecmeo Typic Borohemists, euic
Naytahwaush---eeeeccmaaaa Mollic Eutroboralfs, fine, montmorillonitic
Nebish Typic Eutroboralfs, fine-loamy, mixed
Nidaros Terric Borosaprists, loamy, mixed, euic
Nymore Typic Udipsamments, mixed, frigid
Osakig-cwccwac oo Aquic Haploborolls, sandy, mixed
Oylen-we——emm e Aquic Argiborolls, coarse-loamy, mixed
Paddock ----|Udollic Epiaqualfs, coarse-loamy, mixed, frigid
Quam Cumulic Endoaquolls, fine-silty, mixed, frigid
Rifle-—cmcm oo Typic Borohemists, euic
Rockwell-—--meccomommceeo Typic Calciaquolls, coarse-loamy, frigid
ROCkWOOd= == e e Mollic Eutroboralfs, coarse-loamy, mixed
Rosy: ———— Glossaquic Eutroboralfs, coarse-loamy, mixed
Runeberg Typic Endoaquolls, coarse-loamy, mixed, frigid
Rushlake Aquic Udipsamments, mixed, frigid




Becker County, Minnesota—Part |l

CLASSIFICATION OF THE SOILS--Continued

Soil name Family or higher taxonomic class
Sandberg Udorthentic Haploborolls, sandy, mixed
Sedgeville---—vuocmcaeo— Fluvaquentic Endoaquolls, coarse-loamy, mixed, frigid
Seelyeville--—------———uu Typic Borosaprists, euic
Smiley Typic Argiaquolls, fine-loamy, mixed, frigid
Snellman---eeceem—m————ee- Typic Eutroboralfs, fine-loamy, mixed
Sol Glossic Eutroboralfs, fine-loamy, mixed
Sugarbush-—-——ccecee—vo- Typic Eutroboralfs, coarse-loamy, mixed
Sverdrup Udic Haploborolls, sandy, mixed
Sybil ---|Mollic Eutroboralfs, sandy, mixed
Two InletS—--ewe—mre————e Psammentic Eutroboralfs, sandy, mixed
Udipsamments-——--em———uc Udipsamments
Udorthents----——-cceeeu-- Udorthents
Urness--- --|Mollic Fluvaquents, fine-silty, mixed (calcareous), frigid
Vallers Typic Calciaquolls, fine-loamy, frigid
Verndale Udic Argiborolls, coarse-loamy, mixed
Waukon Mollic Eutroboralfs, fine-loamy, mixed
Winger Typic Calciaquolls, fine-silty, frigid
Wolverton--—--eecee—vacua Aquic Calciborolls, coarse-loamy, mixed
Wykeham--—c-cr——c——eveeen Aquic Eutroboralfs, fine-loamy, mixed
Wyndmere-—-=--ceccoeem——- Reric Calciaquolls, coarse-loamy, frigid




4 Soil Survey of
ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
Map Soil name Acres Percent
symbol
20B Chapett fine sandy loam, 2 to 8 percent slopes 1,730 0.2
20C2 Chapett fine sandy loam, 8 to 15 percent slopes, eroded 1,880 0.2
20E Chapett fine sandy loam, 15 to 30 percent slopes---- 680 *
26 Aazdahl clay loam 3,110 0.3
33B Barnes loam, 2 to 6 percent slopes---- 1,740 0.2
36 Flom silty clay loam---——~c—ceommuao——o - -—— 5,620 0.6
38B Waukon loam, 2 to 8 percent SlopeS———~=m e e 6,730 0.7
38C Waukon loam, 8 to 15 percent SloOpeS————— - mmm oo e L 5,710 0.6
38E Waukon loam, 15 to 30 percent slopes -— 2,300 0.3
40B Nebish loam, 2 to 8 percent slopes e —————— e ————— 8,280 0.9
40C Nebish loam, 8 to 15 percent slopes -— 9,650 1.0
40E Nebish loam, 15 to 30 percent slopes———————-- —— -— 3,470 0.4
47 Colvin silty clay loam -— -— 940 0.1
63 Rockwell loam-- B e 2,390 0.2
108 McIntosh silt loam-- -— -— 3,820 0.4
111 Hangaard sandy loam--- -—— 1,090 0.1
121 Wykeham fine sandy loam — 3,820 0.4
125 Beltrami loam-- 4,380 0.5
133a Dalbo silt loam, 0 to 2 percent slopes—------ 3,620 0.4
1338 Dalbo silt loam, 2 to 8 percent slopes------- 3,280 0.4
133¢C Dalbo silt loam, 8 to 15 percent slopes------ 1,330 0.2
133E Dalbo silt loam, 15 to 30 percent slopes—---- 280 *
137 Dovray silty clay 800 *
141B Egeland fine sandy loam, 1 to 6 percent slopes-———————~- 980 0.1
141c¢C Egeland fine sandy loam, 6 to 12 percent slopes-——w————- 310 *
1688 Forman clay loam, 2 to 6 percent slopes —— 2,770 0.3
168C2 |Forman clay loam, 6 to 12 percent slopes, eroded - 3,110 0.3
168D2 |Forman clay loam, 12 to 20 percent slopes, eroded 1,310 0.2
168E Forman clay loam, 20 to 30 percent slopes-——-ee—ecomaao—- 250 *
171B Formdale clay loam, 2 to 5 percent slopes 8,580 0.9
180 Gonvick loam - 810 *
184 Hamerly loam--- ——— 10,330 1.1
191 Epoufette sandy loam---rc—ccoom oo e 3,070 0.3
202 Meehan loamy sand--- ——— 1,140 0.1
207D Nymore loamy sand, 12 to 20 percent slopes——--e==-cec—o——- —— 690 *
267B Snellman sandy loam, 2 to 8 percent slopes—————-ceecaaa- - 13,680 1.5
267¢C Snellman sandy loam, 8 to 15 percent slopes----—-—————no ——— 28,960 3.1
267E Snellman sandy loam, 15 to 30 percent slopes 11,280 1.2
315A Bootlake sandy loam, 0 to 2 percent slopes—-—--- -—— 370 *
3158 Bootlake sandy loam, 2 to 5 percent slopes—--==—coume—a—- 640 *
332B Sugarbush sandy loam, 1 to 8 percent slopes----- — 1,820 0.2
335 Urness mucky silt loam -—— - 3,760 0.4
339 Fordville loam - - 1,480 0.2
344 Quam silty clay loam - 3,730 0.4
351 Colvin silty clay loam, depressional - —— - 1,090 0.1
375 Forada loam----- -—— -— 3,360 0.4
398 Winger silty clay loam, depressional L 2,380 0.2
406A Dorset sandy loam, 0 to 2 percent SlopeS————— oo 3,610 0.4
406B Dorset sandy loam, 2 to 6 percent SlopeS-—-—-—=r=e oo e 8,730 0.9
413 Osakis sandy LoAmM-——-c——e oo e 560 *
418 Lamoure silty clay loam, occasionally flooded--==-———m—mmmeocmmo oo 1,510 0.2
422B Bygland silty clay loam, 1 to 6 percent slopes-- —— 1,420 0.2
422¢ Bygland silty clay loam, 6 to 15 percent slopes ——— 290 *
503B Balmlake fine sandy loam, 1 to 8 percent slopes~-——e—e-- 1,770 0.2
503C Balmlake fine sandy loam, 8 to 15 percent slopes- 700 *
503E Balmlake fine sandy loam, 15 to 30 percent slopes------ 400 *
508 Wyndmere fine sandy loam 980 0.1
540 Seelyeville muck - - 15,580 1.7
541 Rifle mucky peat - - 51,540 5.6
544 Cathro muck---- - 14,730 1.6
564 Friendship loamy sand-- 2,610 0.3
567A Verndale sandy loam, 0 to 2 percent slopes 11,750 1.3
5678 Verndale sandy loam, 2 to 6 percent slopes 5,050 0.5

See footnote at end of table.
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ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

Map Soil name Acres Percent
symbol

579C2 |Formdale-Langhei-Sandberg complex, 6 to 12 percent slopes, eroded------——-—c—-—- 920 *
624 Rosy sandy loam 850 *
701 Runeberg mucky loam, depressional - 2,400 0.2
711B Arvilla-Sandberg complex, 2 to 6 percent slopes—-—-—————————-- 5,960 0.6
711C Arvilla-Sandberg complex, 6 to 12 percent slopes-- -— 8,200 0.9
718B Naytahwaush loam, 2 to 8 percent slopes-—-————————————-—emm 820 *
718C Naytahwaush loam, 8 to 15 percent slopes---- - 1,110 0.1
718E Naytahwaush loam, 15 to 30 percent slopes-~-—--—e—cm=e- 460 *
721E Corliss loamy sand, 20 to 35 percent slopes---- 690 *
746 Haslie muck 16,410 1.8
747B Audubon silty clay loam, 0 to 6 percent slopes--- - 3,860 0.4
753D Abbeylake loamy sand, 12 to 20 percent slopes—--——————cm—m oo 900 *
753E Abbeylake loamy sand, 20 to 30 percent slopes - 910 *
765 Smiley lo@mM—————— oo e 3,640 0.4
767 Auganaush loam: 110 *
775B Sugarbush-Two Inlets complex, 1 to 8 percent slopes 18,850 2.0
775C Sugarbush-Two Inlets complex, 8 to 15 percent slopes 20,990 2.3
776B Snellman-Sugarbush complex, 2 to 8 percent slopes 18,810 2.0
776C Snellman-Sugarbush complex, 8 to 15 percent slopes - 35,090 3.8
776E Snellman-Sugarbush complex, 15 to 30 percent slopes----cwemeemccmmmcmmcmmccmeu—— 18,250 2.0
778B Dorset-Corliss complex, 1 to 6 percent slopes-- 6,640 0.7
778C Dorset-Corliss complex, 6 to 12 percent slopes---- 4,880 0.5
780B Audubon-Boyerlake complex, 1 to 6 percent slopes-- - 2,290 0.3
780C2 |Audubon-Boyerlake complex, 6 to 12 percent slopes, eroded--- 3,220 0.3
780D2 |Audubon-Boyerlake complex, 12 to 20 percent slopes, eroded------—--——-—co—m————o 1,010 0.1
785 Hamerly-Winger complex e e e e ———— 13,640 1.5
786 Winger-Hamerly-Colvin complex--- - 11,370 1.2
797 Mooselake and Lupton soils 7,200 0.8
867B Graycalm-Menahga complex, 1 to 8 percent slopes--- 3,210 0.3
867C Graycalm-Menahga complex, 8 to 15 percent slopes--- - - 2,720 0.3
867E Graycalm-Menahga complex, 15 to 30 percent slopes - 1,840 0.2
903B Barnes-Langhei complex, 2 to 6 percent slopes-—---—--—--ceecccecemrecerr e ——— 6,840 0.7
903C2 |Barnes-Langhei complex, 6 to 12 percent slopes, eroded--- 4,010 0.4
931Cc2 Formdale-Langhei complex, 6 to 12 percent slopes, eroded- 17,010 1.8
942D2 |Langhei-Barnes complex, 12 to 20 percent slopes, eroded----- 1,320 0.1
943D2 |Langhei-Formdale complex, 12 to 20 percent slopes, eroded 4,560 0.5
943E Langhei-Formdale complex, 20 to 30 percent slopes ———— 690 *
951B Nebish-Sugarbush complex, 2 to 8 percent slopes-----=w--mceccccccomcmmrrc oo 3,020 0.3
951C Nebish-Sugarbush complex, 8 to 15 percent slopes 2,790 0.3
951E Nebish-Sugarbush complex, 15 to 30 percent slopes-----c----- 820 *
1015 Udipsamments, cut and fill land -— 990 0.1
1016 Udorthents, loamy, cut and fill land-------mcmmmccc e e 330 *
1027 Udorthents, wet substratum, fill land------—---—- 410 *
1030 Pits, gravel-Udipsamments complex 1,430 0.2
11048 |Waukon-Dorset complex, 1 to 8 percent slopeS-—--------eeeccccmemem oo 540 *
1104C |Waukon-Dorset complex, 8 to 15 percent slopes-----cmmeecocmemcecucemcc e m——m— - 990 0.1
1111 Nidaros muck, frequently flooded 1,110 0.1
1113 Haslie, Seelyeville, and Cathro soils, ponded 6,950 0.8
1125B |Sverdrup-Abbeylake complex, 1 to 6 percent slopes--—--—-———==- 1,300 0.2
1125C |Sverdrup-Abbeylake complex, 6 to 12 percent slopes ———— 380 *
1126B |Verndale-Nymore complex, 1 to 6 percent slopes-—---—=w---- ——— 4,190 0.4
11272 |Bootlake-Graycalm complex, 0 to 2 percent slopes- - 3,830 0.4
11278 |Bootlake-Graycalm complex, 2 to 8 percent slopes 3,980 0.4
1128 Cathro muck, frequently flooded -— - 1,360 0.2
1129 Lindaas silty clay loam, morainic-------ccecmmcm oo 3,300 0.4
1130 Wolverton fine sandy loam------ceccrmmmummmmc e e c e 1,600 0.2
1131B |Verndale-Abbeylake complex, 1 to 6 percent slopes 3,580 0.4
11328 |Eagleview-Balmlake complex, 1 to 8 percent slopes -— 2,580 0.3
1132C¢ |Eagleview-Balmlake complex, 8 to 15 percent slopes-- -— 1,620 0.2
1132E |Eagleview-Balmlake complex, 15 to 30 percent slopes---==-ceeremmo—mcc—cccaa——— 610 *
1135 Foxlake silty clay loam-------cecmmmr e e e e e m e m - 2,140 0.2
1136 Nidaros muck 6,430 0.7
1137B |Birchlake silty clay loam, 1 to 6 percent slopes----=c-c--- 3,500 0.4

See footnote at end of table.
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Map Soil name Acres Percent
symbol
1137C¢ |Birchlake silty clay loam, 6 to 12 percent slopes, eroded——————eo— oo 2,750 0.3
1137D Birchlake silty clay loam, 12 to 20 percent slopes, eroded 1,230 0.1
1137E |Birchlake silty clay loam, 20 to 30 percent slopes 240 *
1138 Rushlake and Hangaard soils, lake beaches--- - 3,460 0.4
1140B Eagleview-Snellman complex, 1 to 8 percent slopes--——-——— 2,470 0.3
1140C Eagleview-Snellman complex, 8 to 15 percent slopes—-—--- 1,510 0.2
1149 Hamerly clay loam - - 4,650 0.5
11958 Sybil-Eagleview complex, 2 to 8 percent slopes - 220 *
1195¢C Sybil-Eagleview complex, 8 to 15 percent slopes-—~—e——— oo 260 *
1195E |Sybil-Eagleview complex, 15 to 30 percent slopes—--- -—- -——= iio *
1196B |Lida-Two Inlets complex, 1 to 8 percent slopes--- - 340 *
1196C Lida-Two Inlets complex, 8 to 15 percent slopes-- 920 *
1196E |Lida-Two Inlets complex, 15 to 30 percent slopes———~-—--- 550 *
1200 Egglake loam-- - 4,290 0.5
1201cC Sugarbush-Snellman complex, 8 to 15 percent slopes 5,110 0.6
1201E Sugarbush-Snellman complex, 15 to 35 percent slopes———---- 4,880 0.5
1210 Paddock-Epoufette complex - 1,600 0.2
1211 Egglake-Cathro complex - 2,890 0.3
1225 Wykeham-Karlstad complex - 900 *
1227 Quam, Cathro, and Urness soils, ponded - e ———— e ———— 3,950 0.4
1230 Haslie and Nidaros soils, ponded e e e —————— 10,300 1.1
12348 Formdale-Buse complex, 2 to 6 percent slopeS~me——emmmmmmmoee L 16,360 1.8
12358 Formdale-Buse-Sandberg complex, 2 to 6 percent slopes—=—-————— oo 970 0.1
1236B |Eagleview loamy sand, 1 to 8 percent slopes- EE T e T 5,970 0.6
1236C Eagleview loamy sand, 8 to 15 percent slopeS-————commme oo 5,040 0.5
1236E |Eagleview loamy sand, 15 to 30 percent slopeS——ec—————mmmmeee o ____ 3,420 0.4
1238E Two Inlets-Sugarbush complex, 15 to 30 percent slopes—-——————eeuem 12,080 1.3
1242D Sandberg-Arvilla complex, 12 to 20 percent slopes-————-eeeemom e 3,100 0.3
12438 Sol sandy loam, 2 to 8 percent slopes, very stony-——-———-eeomm 850 *
1243C Sol sandy loam, 8 to 15 percent slopes, very Stony—-meeeeommmmmeee o ___ 3,500 0.4
1243E Sol sandy loam, 15 to 30 percent slopes, very Stony--—-—-e—mmemmm oo 800 *
1244B Sol-Sugarbush complex, 2 to 8 percent slopes, very stony-———————mmeee L _ 2,300 0.3
1244cC Sol-Sugarbush complex, 8 to 15 percent slopes, very stony——-—————memaee o 6,600 0.7
1244E Sol-Sugarbush complex, 15 to 30 percent slopes, very stony—-—we—ce——mmeommee 3,000 0.3
1246 Winger silty clay loam---- - 7,720 0.8
1247D |Corliss-Dorset complex, 12 to 20 percent slopes---- -——- 1,260 0.1
1248C |Nymore-Verndale complex, 6 to 12 percent slopes---- -— 1,730 0.2
1249C Graycalm-Bootlake complex, 8 to 15 percent slopes-- -— 2,160 0.2
1250C Abbeylake-Verndale complex, 6 to 12 percent slopes- 3,580 0.4
1251 Lamoure silt loam, channeled, frequently flooded- 890 *
1252B Bootlake-Eagleview complex, 1 to 8 percent slopes 7,390 0.8
1263C |Eagleview-Bootlake complex, 8 to 15 percent slopes 4,020 0.4
1291 Sedgeville loam, frequently flooded 700 *
1306 Karlstad sandy loanm -— 3,680 0.4
1317 Vallers silty clay loam. - -— 10,630 1.2
1318 Darnen loam: - 380 *
13198 Rockwood sandy loam, 2 to 6 percent slopes, stony 6,750 0.7
1319¢C Rockwood sandy loam, 6 to 12 percent slopes, stony 1,530 0.2
1319D Rockwood sandy loam, 12 to 20 percent slopes, stony 160 *
1320B Blowers sandy loam, 1 to 5 percent slopes, stony - 15,130 1.6
1321 Paddock fine sandy loam, stony - - 7,390 0.8
1365 Hillview fine sandy loam - - 590 *
18258 Seelyeville muck, seep land, 1 to 10 percent slopes - - 2,510 0.3
1878 Hamre muck - - - 1,960 0.2
1938 Lakepark clay loam-- - - - 4,060 0.4
1942 Forada mucky loam, depressional-————e- - - 1,190 0.1
1967 Hamerly-Vallers compleX--—~-————o———-o—— -— 14,210 1.5
1975 Oylen sandy loam--—- - -—— ——— 2,060 0.2
1997 Vallers-Hamerly-Winger complex e e e e —————— 6,160 0.7
Watermee e e e e e e 84,600 9.2
Total--- -—= - B et - 924,300 100.0

* Less than 0.1 percent.



Agronomy

General management needed for crops and for hay
and pasture is suggested in this section. The system of
land capability classification used by the Natural
Resources Conservation Service is explained, and the
estimated yields of the main crops and hay and pasture
plants are listed for each soil.

Planners of management systems for individual fields
or farms should consider obtaining specific information
from the local office of the Natural Resources
Conservation Service or the Cooperative Extension
Service.

Crops and Pasture

By Lee R. Johnson, district conservationist, and David D.
Breitbach, conservation agronomist, Natural Resources Conservation
Service.

The main forms of agriculture in Becker County are
cash crop farming and dairy farming. Becker County
has approximately 295,000 acres of cropland and
80,500 acres of pastureland. In 1990, about 57,000
acres was used for corn, soybeans, and other row
crops, such as potatoes, edible dry beans, and
sunflowers. Approximately 123,000 acres was used for
small grain, including wheat, barley, and oats.
Approximately 130,000 acres was used for hay and
pasture (USDA, 1990).

The soils in Becker County vary from the dark, fertile
glacial till soils that formed under prairie vegetation in
the northwestern part of the county to the light colored,
sandy soils with very low fertility that formed under
forest vegetation on the sandy outwash plains in
eastern Becker County. Because of this variation, there
are substantial differences in the crops grown in the
eastern and western parts of the county. In recent
years, irrigation of potatoes, dry edible beans, and corn
has increased in eastern Becker County.

Erosion by wind or by water reduces soil productivity
by removing nutrients and organic matter from the
surface layer. As the thickness of the topsoil is reduced
through erosion, part of the less fertile subsoil is
incorporated into the plow layer. Erosion can be
especially damaging on soils that are undertain by sand

or gravel and that have a low water-holding capacity.
Examples are Sandberg and Arvilla soils.

Wind erosion and water erosion result in the
sedimentation of ditches, streams, and lakes. The
sediments carry nutrients and pesticides. Sediments
deposited in ditches interfere with drainage systems.
Removing these sediments is expensive. Measures that
control erosion and minimize the pollution of streams
and fakes improve the quality of water for commercial or
recreational uses and for fish and wildlife.

Wind erosion is a hazard on approximately 60
percent of the cropland in the county. The factors that
influence the susceptibility to wind erosion are the
texture of the surface layer, free carbonates at the
surface, surface roughness, field size, and vegetative
cover.

The most serious erosion occurs in northwestern
Becker County where small grain and row crops are
grown intensively. A lack of wind barriers makes the
area very susceptible to wind erosion. The soils in this
area that are most susceptible to wind erosion are
Hamerly, Winger, Vallers, and Mcintosh soils. These
soils typically have a surface layer of clay loam or silty
clay loam. In many of the soails, free carbonates at the
surface adversely affect the stability of soil aggregates
and thus increase the hazard of wind erosion.
Management methods have little effect on soil texture
or on the content of free calcium carbonates.

The Ponsford Prairie Sand Plain in eastern Becker
County also has a high potential for wind erosion.
Intensive farming under irrigation has greatly increased
the hazard of wind erosion in this area. The present
trend towards raising potatoes, dry edible beans, and
corn under irrigation increases the wind erosion hazard.
Dorset, Verndale, Nymore, Bootlake, and Graycalm
soils are examples of soils that are susceptible to wind
erosion on the Ponsford Prairie (fig. II-1).

Farmers should consider the factors of surface
roughness, field size, and vegetative cover when
methods of controlling wind erosion are designed.
Surface roughness can be increased by certain types of
tillage. Leaving moldboard-plowed fields rough and
cloddy in the fall can reduce the hazard of erosion until
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Figure II-1.—Dry edible beans in an irrigated area of Verndale-Nymore complex, 1 to 6 percent slopes. Center-pivot irrigation is used
extensively on the droughty glacial outwash soils in eastern Becker County to provide a dependable source of water for various crops.

these conditions are destroyed by freezing and thawing.
Using a chisel plow instead of a moldboard plow results
in a more stable, better defined pattern of ridges and
valleys and incorporates crop residue into the soil or
leaves it on the surface.

Crop residue management is one of the most cost-
effective methods of controlling wind erosion. Tillage
practices that leave all or part of the crop residue on
the surface are very effective during periods when the
soil is highly susceptible to wind erosion. Conservation
tillage systems that can be used in Becker County
include reduced tillage (using chisel plows, field
cultivators, and disks) and no-till systems for planting
small grain, legumes, and corn.

The factors that should be considered when a system
of conservation tillage is selected include soil texture,
drainage, slope, and the crops to be grown. Tillage
methods that leave a large amount of crop residue on
the surface are most effective in areas of moderately

well drained to excessively drained soils.

Water erosion is a concern on approximately 20
percent of the cropland in the county. It is a hazard in
the gently sloping to very steep areas of Formdale,
Barnes, Langhei, Forman, Birchlake, Waukon, Nebish,
and Snellman soils. It is also a hazard in the longer
sloping areas of Rockwood and Blowers soils in
southeastern Becker County. Contour farming, terraces
diversions, and crop rotations that include grasses and
legumes are effective in controlling sheet and rill
erosion. In many areas, terraces, contour farming, and
diversions are not practical because of the short,
irregular slopes. In these areas, conservation tillage
systems help to control sheet and rill erosion and
grassed waterways combined with sediment-control
structures help to control erosion caused by a
concentrated flow.

Drainage is a major consideration affecting the
management of crops and pasture. Managing drainage



Becker County, Minnesota—Part Il

in conformance with regulations influencing wetlands
may require special permits and extra planning.
Wetness is a problem on about 22 percent of the
cropland in the county. Open ditches are commonly
used to remove excess water on some soils, such as
Flom, Colvin, Quam, and Vallers soils. Surface drainage
is used mainly in northwestern Becker County (fig. 1-2).
The majority of drainage work now consists of cleaning
and maintaining existing drainage ditches. Tiling or
subsurface drainage is limited because of the lack of
adequate outlets and the high cost of installation.

The inherent fertility of the soils varies tremendously
from the western part of the county to the eastern part.
The variation is the result of differences in parent
materials and vegetation. Soils in the western part of
Becker County formed under prairie vegetation and tend
to be alkaline. Soils in the eastern part formed under
forest vegetation and tend to be more acidic in the
upper part of the soil profile. The prairie soils typically
are low in phosphorus and high in potassium, and the
forested soils typically are high in phosphorus and low
in potassium and sulfur.

Applications of fertilizer increase crop yields in most
areas of Becker County. The amount of fertilizer applied
should be based on the results of soil tests.
Applications vary greatly, depending on soil type, past
management, and nutrient demands of the crop to be
grown.

About 80,500 acres in the county is used as
permanent pasture. Areas that are too wet, too steep,
too rocky, or too droughty for cultivation commonly are
used as permanent pasture. Existing pastures can be
improved by using a pasture rotation system, applying
fertilizer, controlling weeds, and deferring grazing during
wet periods or until the grasses reach a proper height.
In some areas, pastures can be renovated by reseeding
to a more productive species. In fields where erosion is
a serious hazard or in areas that are are too rocky to be
tilled, no-till drills or other types of interseeding
equipment can be used to reestablish hayland and
pasture.

Cropland Management Considerations

The management concerns affecting the use of the
detailed map units in the survey area for crops are
shown in the table “Cropland Management
Considerations.” The main concerns in managing
nonirrigated cropland are conserving moisture,
controlling wind erosion and water erosion, and
maintaining soil fertility.

Conserving moisture consists primarily of reducing
the evaporation and runoff rates and increasing the rate
of water infiltration. Applying conservation tillage and
conservation cropping systems, farming on the contour,

stripcropping, establishing field windbreaks, and leaving
crop residue on the surface conserve moisture.

Generally, a combination of several practices is
needed to control wind erosion and water erosion.
Conservation tillage, stripcropping, field windbreaks,
contour farming, conservation cropping systems, crop
residue management, terraces, diversions, and grassed
waterways help to prevent excessive soil loss.

Measures that are effective in maintaining soil fertility
include applying fertilizer, both organic and inorganic,
including manure; incorporating crop residue or green
manure crops into the soil; and using proper crop
rotations. Controlling erosion helps to prevent the loss
of organic matter and plant nutrients and thus helps to
maintain productivity, although the level of fertility can
be reduced even in areas where erosion is controlled.
All soils used for nonirrigated crops respond well to
applications of fertilizer.

Some of the considerations shown in the table
cannot be easily overcome. These are channels,
flooding, gullies, and ponding.

Additional considerations are as follows:

Lime content, limited available water capacity,
potential poor tilth and compaction, and restricted
permeability—These limitations can be minimized by
incorporating green manure crops, manure, or crop
residue into the soil; applying a system of conservation
tillage; and using conservation cropping systems. Also,
crops may respond well to additions of phosphate
fertilizer to soils that have a high content of lime.

Potential for ground-water contamination.—The proper
use of nutrients and pesticides can reduce the risk of
ground-water contamination.

Potential for surface-water contamination—The risk of
surface-water contamination can be reduced by the
proper use of nutrients and pesticides and by
conservation farming practices that reduce the runoff
rate.

Surface rock fragments.—This limitation causes rapid
wear of tillage equipment. It cannot be easily overcome.
Surface stones.—Stones or boulders on or near the
surface can hinder normal tillage unless they are

removed.

Salt content—In areas where this is a limitation, only
salt-tolerant crops should be grown.

On irrigated soils the main management concerns
are efficient water use, nutrient management, control of
erosion, pest and weed control, and timely planting and
harvesting. An irrigation system that provides optimum
control and distribution of water at minimum cost is
needed. Overirrigation wastes water, leaches plant
nutrients, and causes erosion. Also, it can create
drainage problems, raise the water table, and increase
the salinity of the soil.
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Figure 1I-2.—A shallow drainage ditch in an area of Winger silty clay loam.

Explanation of Criteria

Acid soil.—The pH is less than 6.1.

Channeled.—The word “channeled” is included in the
map unit name.

Dense layer—The bulk density is 1.80 g/cc or
greater within the soil profile.

Depth to rock—The depth to bedrock is less than 40
inches.

Excessive permeability—Permeability is 6 inches per
hour or more within the soil profile.

Flooding.—Flooding is occasional or frequent.

Gullied—The word “gullied” is included in the map
unit name.

High organic matter content—The surface layer has
more than 20 percent organic matter.

Lime content—The pH is 7.4 or more in the surface
layer, or the wind erodibility group is 4L.

Limited available water capacity —The available
water capacity calculated to a depth of 60 inches orto a
root-limiting layer is 6 inches or less.

Limited organic matter content—The content of
organic matter is 2 percent or less in the surface layer.

Ponding.—Ponding duration is assigned to the map
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unit component. The water table is above the
surface.

Potential poor tilth and compaction.—The content of
clay is 27 percent or more in the surface layer.

Potential for ground-water contamination (by nutrients
or pesticides).—Depth to the water table is 4 feet or
less, the permeability of any layer is more than 6.0
inches per hour, or the depth to bedrock is less than 60
inches.

Potential for surface-water contamination (by nutrients
or pesticides).—The map unit component is
occasionally flooded or frequently flooded, is subject to
ponding, is assigned to hydrologic group C or D and
has a slope of more than 2 percent, is assigned to
hydrologic group A and has a slope of more than 6
percent, or is assigned to hydrologic group B, has a
slope of 3 percent or more, and has a K factor of more
than 0.17.

Previously eroded—The word “eroded” is included in
the map unit name.

Restricted permeability—Permeability is less than
0.06 inch per hour within the soil profile.

Salt content—The electrical conductivity is 4 or more
in the surface layer or 8 or more within a depth of 30
inches.

Slope (equipment limitation).—The slope is more
than 15 percent.

Surface rock fragments (equipment limitation).—The
terms describing the texture of the surface layer include
any rock fragment modifier, except for gravelly,
channery, stony, very stony, extremely stony, bouldery,
very bouldery, and extremely bouldery.

Surface stones (equipment limitation).—The word
“stony” or “bouldery” is included in the map unit name
or in the description of the surface layer.

Water erosion.—Either the slope is 6 percent or
more, or the slope is more than 3 percent and less than
6 percent and the surface layer is not sandy.

Water table—A water table within 2.5 feet of the
surface.

Wind erosion.—The wind erodibility group is 1, 2, 3,
or 4L.

Crop Yield Estimates

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in the table “Land Capability and Yields per
Acre of Crops and Pasture.” In any given year, yields
may be higher or lower than those indicated in the table
because of variations in rainfall and other climatic
factors. The land capability classification of each map
unit also is shown in the table.

The yields are based mainly on the experience and
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records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage,
erosion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate and timely tillage; control of
weeds, plant diseases, and harmful insects; favorable
soil reaction and optimum levels of nitrogen,
phosphorus, potassium, and trace elements for each
crop; effective use of crop residue, barnyard manure,
and green manure crops; and harvesting that ensures
the smallest possible loss.

The estimated yields reflect the productive capacity
of each soil for each of the principal crops. Yields are
likely to increase as new production technology is
developed. The productivity of a given soil compared
with that of other soils, however, is not likely to change.

Crops other than those shown in the table are grown
in the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Natural Resources Conservation Service or
of the Cooperative Extension Service can provide
information about the management and productivity of
the soils for those crops.

Pasture and Hayland Interpretations

Under good management, proper grazing is essential
for the production of high-quality forage, for stand
survival, and for erosion control. Proper grazing helps
plants to maintain sufficient and generally vigorous top
growth during the growing season. Brush control is
essential in many areas, and weed control generally is
needed. Rotation grazing and renovation also are
important management practices.

Yield estimates are often provided in animal unit
months (AUM), or the amount of forage or feed required
to feed one animal unit (one cow, one horse, one mule,
five sheep, or five goats) for 30 days.

The local office of the Natural Resources
Conservation Service or of the Cooperative Extension
Service can provide information about forage yields
other than those shown in the table “Land Capability
and Yields per Acre of Crops and Pasture.”

Land Capability Classification

Land capability classification shows, in a general
way, the suitability of soils for most kinds of field crops.
Crops that require special management are excluded.
The soils are grouped according to their limitations for
field crops, the risk of damage if they are used for
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crops, and the way they respond to management. The
criteria used in grouping the soils do not take into
account major and generally expensive landforming that
would change slope, depth, or other characteristics of
the soils, nor do they include possible but unlikely major
reclamation projects. Capability classification is not a
substitute for interpretations designed to show suitability
and limitations of groups of soils for rangeland, for
woodland, or for engineering purposes.

In the capability system, soils generally are grouped
at three levels—capability class, subclass, and unit
(USDA, 1961). These categories indicate the degree
and kinds of limitations affecting mechanized farming
systems that produce the more commonly grown field
crops, such as corn, small grain, cotton, hay, and field-
grown vegetabies. Only class and subclass are used in
this survey.

Capability classes, the broadest groups, are
designated by numerals 1 through 8. The numerals
indicate progressively greater limitations and narrower
choices for practical use.

If properly managed, soils in classes 1, 2, 3, and 4
are suitable for the mechanized production of commonly
grown field crops and for pasture and woodland. The
degree of the soil limitations affecting the production of
cultivated crops increases progressively from class 1 to
class 4. The limitations can affect levels of production
and the risk of permanent soil deterioration caused by
erosion and other factors.

Soils in classes 5, 6, and 7 are generally not suited
to the mechanized production of commonly grown field
crops without special management, but they are
suitable for plants that provide a permanent cover, such
as grasses and trees. The severity of the soil limitations
affecting crops increases progressively from class 5 to
class 7.

Areas in class 8 are generally not suitable for crops,
pasture, or woodland without a level of management
that is impractical. These areas may have potential for
other uses, such as recreational facilities and wildlife
habitat.

Capability subclasses identify the dominant kind of
limitation in the class. They are designated by adding a
small letter, e, w, s, or ¢, to the class numeral, for
example, 2e. The letter e shows that the main hazard is
the risk of erosion unless a close-growing plant cover is
maintained; w shows that water in or on the soil
interferes with plant growth or cultivation (in some soils
the wetness can be partly corrected by artificial
drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the
chief limitation is climate that is very cold or very dry.

There are no subclasses in class 1 because the soils
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of this class have few limitations. Class 5 contains only
the subclasses indicated by w, s, or ¢ because the soils
in class 5 are subject to little or no erosion. They have
other limitations that restrict their use mainly to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The capability classification of each map unit is given
in the table “Land Capability and Yields per Acre of
Crops and Pasture” at the end of this section.

Prime Farmland

Prime farmland is of major importance in meeting the
Nation’s short- and long-range needs for food and fiber.
The acreage of high-quality farmland is limited, and the
U.S. Department of Agriculture recognizes that
government at local, State, and Federal levels, as well
as individuals, must encourage and facilitate the wise
use of our Nation’s prime farmland.

Prime farmland soils, as defined by the U.S.
Department of Agriculture, are soils that are best suited
to food, feed, forage, fiber, and oilseed crops. Such
soils have properties that favor the economic production
of sustained high yields of crops. The soils need only to
be treated and managed by acceptable farming
methods. An adequate moisture supply and a
sufficiently long growing season are required. Prime
farmland soils produce the highest yields with minimal
expenditure of energy and economic resources, and
farming these soils results in the least damage to the
environment.

Prime farmland soils may presently be used as
cropland, pasture, or woodland or for other purposes.
They either are used for food and fiber or are available
for these uses. Urban or built-up land, public land, and
water areas cannot be considered prime farmland.
Urban or built-up land is any contiguous unit of land 10
acres or more in size that is used for such purposes as
housing, industrial, and commercial sites, sites for
institutions or public buildings, small parks, golf
courses, cemeteries, railroad yards, airports, sanitary
landfills, sewage treatment plants, and water-control
structures. Public land is land not available for farming
in National forests, National parks, military reservations,
and State parks.

Prime farmland soils commonly receive an adequate
and dependable supply of moisture from precipitation or
irrigation. The temperature and growing season are
favorable, and the level of acidity or alkalinity and the
content of salts and sodium are acceptable. The soils
have few, if any, rocks and are permeable to water and
air. They are not excessively erodible or saturated with
water for long periods, and they are not frequently
flooded during the growing season or are protected
from flooding. Slopes range mainly from 0 to 6 percent.
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Soils that have a high water table or are subject to
flooding may qualify as prime farmland where these
limitations are overcome by drainage measures or flood
control. Onsite evaluation is necessary to determine the
effectiveness of corrective measures. More information
about the criteria for prime farmland can be obtained at
the local office of the Natural Resources Conservation
Service.

A recent trend in land use has been the conversion
of prime farmland to urban and industrial uses. The loss
of prime farmland to other uses puts pressure on lands
that are less productive than prime farmland.

About 249,410 acres, or nearly 27 percent of the
survey area, meets the requirements for prime
farmland.

The map units in the survey area that meet the
requirements for prime farmland are listed in the table
“Prime Farmland.” This list does not constitute a
recommendation for a particular land use. On some
soils included in the table, measures that overcome
limitations are needed. The need for these measures is
indicated in parentheses after the map unit name. The
location of each map unit is shown on the detailed soil
maps in Part [ll. The soil qualities that affect use and
management are described in the section “Soil Series
and Detailed Soil Map Units.”

Erosion Factors

Soil erodibility (K) and soil-loss tolerance (T) factors
are used in an equation that predicts the amount of soil
lost through water erosion in areas of cropland. The
procedure for predicting soil loss is useful in guiding
the selection of soil and water conservation
practices.

Soil Erodibility (K) Factor

The soil erodibility (K) factor indicates the
susceptibility of a soil to sheet and rill erosion by water.
The soil properties that influence erodibility are those
that affect the infiltration rate, the movement of water
through the soil, and the water storage capacity of the
soil and those that allow the soil to resist dispersion,
splashing, abrasion, and the transporting forces of
rainfall and runoff. The most important soil properties
are the content of silt plus very fine sand, the content of
sand coarser than very fine sand, the content of organic
matter, soil structure, and permeability.

Fragment-Free Soil Erodibility (Kf) Factor

This is one of the factors used in the revised
Universal Soil Loss Equation. It shows the erodibility of
the fine-earth fraction, or the material less than 2
millimeters in size.
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Soil-Loss Tolerance (T) Factor

The soil-loss tolerance (T) factor is an estimate of the
maximum annual rate of soil erosion that can occur
over a sustained period without affecting crop
productivity. The rate is expressed in tons of soil loss
per acre per year. Ratings of 1 to 5 are used,
depending on soil properties and prior erosion. The
criteria used in assigning a T factor to a soil include
maintenance of an adequate rooting depth for crop
production, potential reduction of crop vyields,
maintenance of water-control structures affected by
sedimentation, prevention of gullying, and the value of
nutrients lost through erosion.

Wind Erodibility Groups

Wind erodibility is directly related to the percentage
of dry, nonerodible surface soil aggregates larger than
0.84 millimeter in diameter. From this percentage, the
wind erodibility index factor (1) is determined. This factor
is an expression of the stability of the soil aggregates,
or the extent to which they are broken down by tillage
and the abrasion caused by windblown soil particles.
Soils are assigned to wind erodibility groups (WEG)
having similar percentages of dry soil aggregates larger
than 0.84 millimeter.

Additional information about wind erodibility groups
and K, Kf, T, and | factors can be obtained from local
offices of the Natural Resources Conservation Service
or the Cooperative Extension Service.

Windbreaks and Environmental Plantings

Dean Hendrickson, technician, Becker County Soil and Water
Conservation District, helped prepare this section.

When the early settlers arrived in Becker County,
approximately 25 percent of the land area was prairie.
Windbreaks were essential for protecting farmsteads
and livestock in the northwestern part of the county.
Many of the older existing windbreaks were established
in the 1920’s and 1930's. The species planted in these
older windbreaks were primarily elm, boxelder, and
cottonwood.

The renovation of old, deteriorated farmstead
windbreaks is a common conservation practice.
Renovation consists of clearing and then replanting to
new species. Field windbreaks have been established in
northwestern Becker County and on the Ponsford
Prairie. The soils in these areas are susceptible to wind
erosion. The practice of creating larger fields and
eliminating fence rows has necessitated the
establishment of more field windbreaks.

Maximum growth, survival rates, and species
adaptability vary dramatically in Becker County. The
species selected for use in windbreaks should be
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compatible with the type of soil, and measures that
control competition from weeds are needed.

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

Fieldwindbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, help to keep snow on the fields, and provide
food and cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. To ensure plant survival, a healthy planting
stock of suitable species should be planted properly on
a well prepared site and maintained in good condition.

Windbreaks are often planted on land that did not
originally support trees. Knowledge of how trees
perform on such land can be gained only by observing
and recording the performance of trees that have been
planted and have survived. Many popular windbreak
species are not indigenous to the areas in which they
are planted.

Each tree or shrub species has certain climatic and
physiographic limits. Within these parameters, a tree or
shrub may grow well or grow poorly, depending on the
characteristics of the soil. Each tree or shrub has
definable potential heights in a given physiographic
area and under a given climate. Accurate definitions of
potential heights are necessary when a windbreak is
planned and designed.

The table “Windbreaks and Environmental Plantings”
shows the height that locally grown trees and shrubs
are expected to reach in 20 years on various soils. The
estimates in this table are based on measurements and
observation of established plantings that have been
given adequate care. They can be used as a guide in
planning windbreaks and screens. Additional
information on planning windbreaks and screens and
planting and caring for trees and shrubs can be
obtained from local offices of the Natural Resources
Conservation Service or the Cooperative Extension
Service or from a nursery.

Windbreak Suitability Groups

Windbreak suitability groups consist of soils in which
the kinds and degrees of the hazards and limitations
that affect the survival and growth of trees and shrubs
in windbreaks are about the same.

Group 1 consists of soils that are somewhat poorly
drained or moderately well drained, are rapidly
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permeable to moderately slowly permeable, and do not
have free carbonates in the upper 20 inches.

Group 1K consists of soils that are somewhat poorly
drained or moderately well drained, are rapidly
permeable to moderately slowly permeable, and have
free carbonates within 20 inches of the surface. These
soils may be very slightly saline or slightly saline (the
electrical conductivity is 2 to 8).

Group 2 consists of poorly drained soils that have
been artificially drained and do not have free
carbonates in the upper 20 inches. Permeability varies.

Group 2K consists of poorly drained or very poorly
drained soils that have been artificially drained and
have free carbonates within 20 inches of the surface.
Permeability varies. These soils may be very slightly
saline or slightly saline (the electrical conductivity is 2 to
8).
Group 2H consists of very poorly drained soils that
have been artificially drained and have more than 16
inches of organic material. Permeability varies.

Group 2W consists of very poorly drained soils that
are subject to ponding and have been atrtificially
drained. It includes soils that have an organic surface
layer up to 16 inches thick. Permeability varies.

Group 3 consists of soils that are well drained or
moderately well drained and are loamy or silty
throughout. Permeability is moderate or moderately
slow. These soils do not have free carbonates in the
upper 20 inches.

Group 4 consists of soils that are well drained,
moderately well drained, or somewhat poorly drained
and have a silty or loamy surface layer and a clayey
subsoil. Permeability is slow or very slow.

Group 4C consists of soils that are well drained,
moderately well drained, or somewhat poorly drained
and have a clayey surface layer and subsoil.
Permeability is slow or very slow.

Group 4F consists of soils that are well drained,
moderately well drained, or somewhat poorly drained
and have a substratum of dense till. Permeability is
slow or very slow.

Group 5 consists of soils that are excessively drained
to moderately well drained and have a moderate
available water capacity. These soils are dominantly
fine sandy loam or sandy loam, but some are sandy in
the upper part and loamy in the lower part.

Group 6G consists of excessively drained to
moderately well drained soils that are loamy in the
upper part and have sand or sand and gravel at a depth
of 20 to 40 inches. These soils have a low or moderate
available water capacity.

Group 6D consists of excessively drained to
moderately well drained, loamy soils that have bedrock
at a depth of 20 to 40 inches. These soils have a low or
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moderate available water capacity.

Group 7 consists of excessively drained to well
drained soils that are dominantly loamy fine sand or
coarser textured and are shallow to sand or to sand and
gravel. These soils have a low available water capacity.

Group 8 consists of excessively drained to well
drained, loamy soils that have free carbonates within 20
inches of the surface.
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Group 9W consists of soils that are somewhat poorly
drained, poorly drained, or very poorly drained and are
moderately saline (the electrical conductivity is 8 to 16).

Group 10 consists of soils or miscellaneous land
types that generally are not suitable for windbreaks.
One or more characteristics, such as soil depth, texture,
wetness, available water capacity, or slope, limit the
planting, survival, or growth of trees and shrubs.
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CROPLAND MANAGEMENT CONSIDERATIONS

(See text for a description of the considerations listed in this

table)
Map symbol Cropland management
and considerations
soil name

20B:

Chapett Potential for surface-water contamination
Water erosion
Wind erosion

20C2:

Chapett Potential for surface-water contamination
Previously eroded
Water erosion
Wind erosion

20E:

Chapett----—cccmmmmaee Potential for surface-water contamination
Slope
Water erosion
Wind erosion

26:

Aazdahl----———mom e Potential for ground-water contamination
Potential poor tilth and compaction

33B:

Barnes Potential for surface-water contamination
Water erosion

36:

Flom--- Potential for ground-water contamination
Potential poor tilth and compaction
Water table

38B:

Waukon Potential for surface-water contamination
Water erosion

38C:

Waukone-weeem e Potential for surface-water contamination
Water erosion

38E:

Waukon ———— --| Potential for surface-water contamination
Slope
Water erosion

40B:

Nebish--ccccomamm e Limited organic matter content
Potential for surface-water contamination
Water erosion

40C:

Nebish————m - Limited organic matter content
Potential for surface-water contamination
Water erosion

40E:

Nebish -— Limited organic matter content

Potential for surface-water contamination
Slope
Water erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

47:
Colvin-

633
Rockwell-wemmmmmmeeeee e

108:
Mcintosh—————— e

111:
Hangaard----———-—=--ccc~--

121:
Wykeham

125:
Beltrami---——————————cuuao

133A:
Dalbo

1338B:

133E:
Dalbo

137:
Dovray

141B:
Egeland

Lime content

Potential for ground-water contamination
Potential poor tilth and compaction
Water table

Wind erosion

Excessive permeability

Lime content

Potential for ground-water contamination
Water table

Wind erosion

Lime content

Potential for ground-water contamination
Water table

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Water table

Wind erosion

Potential for
Wind erosion

ground-water contamination

Potential for ground-water contamination

Potential for ground-water contamination

Potential for
Potential for
Water erosion

ground-water contamination
surface-water contamination

Potential for
Potential for
Water erosion

ground-water contamination
surface-water contamination

Potential for
Potential for
Slope

Water erosion

ground-water contamination
surface-water contamination

Ponding
Potential for ground-water contamination
Potential poor tilth and compaction

Potential for surface-water contamination
Water erosion
Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

141c¢:
Egeland---c—--ccomcmmmeea

168B:
Forman--

168C2:
Forman

168D2:
Forman -

168E:
Forman

171B:
Formdale

180:
Gonvick—~=cm=mmmmcmeme e

184:

191:
Epoufette--———---cmcccaaa

202:
Meehan

Potential for surface-water contamination
Water erosion
Wind erosion

Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded

Water erosion

Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded

Slope

Water erosion

Potential for surface-water contamination
Potential poor tilth and compaction

Slope

Water erosion

Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

Potential for ground-water contamination

Lime content

Potential for ground-water contamination
Potential for surface-water contamination
Water table

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Water table

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Water table

Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name
207D:
Nymore-----=c-ccecccccae- Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion
267B:
Snellman-~---—c—mmmmmemwa Potential for surface-water contamination
Water erosion
Wind erosion
267C:
Snellman-----e—veeeeeeeuo Potential for surface-water contamination
Water erosion
Wind erosion
267E:
Snellman-----—————————ccoo Potential for surface-water contamination
Slope
Water erosion
Wind erosion
315A:
Bootlake Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Wind erosion
315B:
Bootlake - Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
332B:
Sugarbush -— Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
335:
Urness-==--=---——ecececccen- High organic matter content
Lime content
Ponding
Potential for ground-water contamination
Wind erosion
339:
Fordville-----ccecermmum- Excessive permeability

Potential for ground-water contamination
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
s0il name

344:

Quam- - ——em e e Ponding
Potential for ground-water contamination
Potential poor tilth and compaction

351:

Colvin -——— Lime content
Ponding
Potential for ground-water contamination
Potential poor tilth and compaction
Wind erosion

375:

Forada--—————~-ccammmmmeee Excessive permeability
Potential for ground-water contamination
Water table

398:

Winger-——————ccmmmoooo Lime content
Ponding
Potential for ground-water contamination
Potential poor tilth and compaction
Wind erosion

406A:

Dorset -—- Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Wind erosion

406B:

Dorset Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

413:

Osakis Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Wind erosion

418:

Lamoure Flooding
Lime content
Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water table
Wind erosion

422B:

Bygland---—-—--mcemmmm Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

422C:

Bygland -~| Potential for ground-water contamination

Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name
503B:
Balmlake----=m—c—a-eo———— Potential for surface-water contamination
Water erosion
Wind erosion
503C:
Balmlake -— Potential for surface-water contamination
Water erosion
Wind erosion
S03E:
Balmlake-~--ccccommecnca—m— Potential for surface-water contamination
Slope
Water erosion
Wind erosion
508:
Wyndmere--—--——————————cwo Lime content
Potential for ground-water contamination
Water table
Wind erosion
540:
Seelyeville---=c-occmm-—- High organic matter content
Ponding
Potential for ground-water contamination
Wind erosion
541:
Rifle-—cecccccmmm e High organic matter content
Ponding
Potential for ground-water contamination
544:
Cathro-- High organic matter content
Ponding
Potential for ground-water contamination
Wind erosion
564:
Friendship---————cc—ceuuo Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Wind erosion
S567A:
Verndale Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Wind erosion
567B:
Verndale------m——-nueeua- Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
579C2:
Formdale —_— Potential for surface-water contamination

Potential poor tilth and compaction
Water erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name
579C2:
Langhei-—-————=—cccccaeau_o Lime content
Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion
Wind erosion
Sandberge--—---——————————- Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
624:
Rosy-- ———— Limited organic matter content
Potential for ground-water contamination
Wind erosion
701:
Runeberg--~~--—eceo——o———— Ponding
Potential for ground-water contamination
711B:
Arvilla - Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
Sandberg-------=--mccoeao Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Water erosion
Wind erosion
711C:
Arvilla- Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
Sandberg----—-—-—————————— Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
718B:
Naytahwaush--———————————— Potential for surface-water contamination
Water erosion
718C:
Naytahwaushe--cceceueoo———— Potential for surface-water contamination

Water erosion
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MANAGEMENT CONSIDERATIONS~--Continued

Map symbol
and
soil name

Cropland management
considerations

718E:
Naytahwaush-——————ceeoo-

721E:
Corliss-—-—-=eeemmmmmmn e

746:
Haslie--

747B:
Audubon-——c—cecm—e e

753D:
Abbeylake~--————c—wcome—m

753E:
Abbeylake-———-——c-cecmco—m

767:
Auganaush------—---ccccwn

775B:
Sugarbush-———-cccemeeeuew

Potential for surface-water contamination
Slope
Water erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction

Water erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Potential for ground-water contamination
Water table

Potential for ground-water contamination
Water table

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

775B:
Two InletS--mmmeammm e

775C:
Sugarbush-~e--ccmamm e

Two InletS~-rmecccmmccana.

776B:
3R R E T O ———

Sugarbush--cecccccccann—.

776C:
Snellman----——————ccceeaa

Sugarbush------——-ceccec-o

776E:
Snellman------———ceemmmem

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Potential for surface-water contamination
Water erosion
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Potential for surface-water contamination
Water erosion
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Potential for surface-water contamination
Slope

Water erosion

Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name

776E:

Sugarbush--————ceeceeeaoo Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion

778B:

Dorset- Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Corligs-——cocmmenmmma e Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Wind erosion

778C:

Dorset-—-————c-—emeeeeeee Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Corliss - Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

780B:

Audubon--=-wccccccancaaa- Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

Boyerlake-w--cececrmmam—m Lime content
Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

780C2:

Audubon- Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Water erosion

Boyerlake Lime content

Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded

Water erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name

780D2:

Audubon---—————ccee Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Slope
Water erosion

Boyerlake-———————-mmecuuo Lime content
Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Slope
Water erosion

785:

Hamerly Lime content
Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water table
Wind erosion

Winger- Lime content
Potential for ground-water contamination
Potential poor tilth and compaction
Water table
Wind erosion

786:

Winger —_— Lime content
Potential for ground-water contamination
Potential poor tilth and compaction
Water table
Wind erosion

Hamerly-----————————o Lime content
Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water table
Wind erosion

Colvin——---——meemmmcceee Lime content
Ponding
Potential for ground-water contamination
Potential poor tilth and compaction
Wind erosion

797:

Mooselake~---=-cceccmaaoa- High organic matter content
Ponding
Potential for ground-water contamination

Lupton- High organic matter content

Potential for ground-water contamination
Water table
Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

867B:
Graycalm---—————————cuue

Menahga---——--———c-cuvcucu-

867C:
Graycalm

Menahga-----————————ccce-

867E:
Graycalm-——ecomm——m——e e

Menahga---mm—m—c—cee—me

903B:
Barnes-—--—-———-——-eemeoc———

Langhei---————————ccuuuo

903C2:
BarneS-—-—weemccecnm—m————

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Potential for surface-water contamination
Water erosion

Lime content
Potential for surface-water contamination
Water erosion
Wind erosion

Potential for surface-water contamination
Previously eroded
Water erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name
903C2:
Langheji-co—m—mmme o Lime content
Potential for surface-water contamination
Previously eroded
Water erosion
Wind erosion
931C2:
Formdale--ce-———ccmmmeeee Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Water erosion
Langhei--—————ccmmm Lime content
Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Water erosion
Wind erosion
942D2:
Langhei---————cmcmme Lime content
Potential for surface-water contamination
Previously eroded
Slope
Water erosion
Wind erosion
Barnes----—--———mmmeee————— Potential for surface-water contamination
Previously eroded
Slope
Water erosion
943D2:
Langhei--———ceccmmme e Lime content
Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Slope
Water erosion
Wind erosion
Formdale-~--———ccmmmmae Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Slope
Water erosion
943E:
Langhei - Lime content
Potential for surface-water contamination
Potential poor tilth and compaction
Slope
Water erosion
Wind erosion
Formdale-—~remeee e Potential for surface-water contamination
Potential poor tilth and compaction
Slope
Water erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

951B:
Nebish

Sugarbush-----mcmemememe

951E:
Nebish-———cccemamm e

Sugarbush---—--cocceema—

1015:
Udipsamments—-—~~——-———=~

1016:
Udorthents-—————-cwecemm-—

1027:
Udorthents—-—————cccccmaa-

1030:
Pits

Limited organic matter content
Potential for surface-water contamination
Water erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Limited organic matter content
Potential for surface-water contamination
Water erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Limited organic matter content

Potential for surface-water contamination
Slope

Water erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

Limited available water capacity
Slope

Water erosion

Wind erosion

Potential for ground-water contamination

Nonsoil material
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

1030:
Udipsamments—e-—————————~

1104B:
Waukon-—-—cemec e

Dorset——--mmmmm oo

1104cC:
Waukon----———ccccmmmo

1113:
Haslie---———c—-mccmecaao

Seelyeville--=cwemmmmmaao

Cathro~weecwecmcmacmaaaao

1125B:
Sverdrup---—————————————-

Abbeylake

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope

Wind erosion

Potential for surface-water contamination
Water erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Potential for surface-water contamination
Water erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Flooding

High organic matter content

Ponding

Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

High organic matter content
Ponding
Potential for ground-water contamination

High organic matter content
Ponding
Potential for ground-water contamination

High organic matter content
Ponding
Potential for ground-water contamination

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

1125C:
Sverdrup

Abbeylake

1126B:
Verndale

1127A:
Bootlake-—=ccermmmm e

Graycalm-———eecmceom—mam—m

1127B:
Bootlake--——-—-ccvacmman-

Graycalm:

1128:
Cathro~----————-cccccean-

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited available water capacity
Limited organic matter content

Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited available water capacity
Limited organic matter content

Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

Flooding

High organic matter content

Ponding

Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion



32

CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name
1129:
Lindaas-—-———————cceeua Potential for ground-water contamination
Potential poor tilth and compaction
Water table
1130:
Wolverton---———=cccee-- Lime content
Potential for ground-water contamination
Wind erosion
1131B:
Verndale Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
Abbeylake Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Wind erosion
1132B:
Eagleview: Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion
Balmlake Potential for surface-water contamination
Water erosion
Wind erosion
1132C:
Eagleview: Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
Balmlake ———— Potential for surface-water contamination
Water erosion
Wind erosion
1132E:
Eagleview: Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion
Balmlake Potential for surface-water contamination

Slope
Water erosion
Wind erosion

Soil Survey of
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name

1135:

Foxlake Potential for ground-water contamination
Potential poor tilth and compaction
Water table

1136:

Nidaros - Excessive permeability
High organic matter content
Ponding
Potential for ground-water contamination
Wind erosion

1137B:

Birchlake Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

1137¢C:

Birchlake--cemmmocmmcacaaao Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Water erosion

1137D:

Birchlake Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Previously eroded
Slope
Water erosion

1137E:

Birchlake Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Slope
Water erosion

1138:

Rushlake-----cececccnammm Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Wind erosion

Hangaard - Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Water table
Wind erosion

1140B:

Eagleview Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

Snellman Potential for surface-water contamination
Water erosion
Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name

1140C:

Eagleview-=-c—ccmommm— Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Snellman-—-----~—ceaee——- Potential for surface-water contamination
Water erosion
Wind erosion

1149:

Hamerly--c-coc—mmemeee Lime content
Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water table
Wind erosion

1195B:

Sybil-—mr e Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

Eagleview—-=—cecacmaao—— Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

1195¢C:

Sybil-—-— oo Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Eagleview--~---—cceeaaao- Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

1195E:

Sybil-—————— Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

1195E:
Eagleview--————-—-——————

Two InletSeeme—mmwenm———x

1196C:
Lida----

Two Inlets——vecmmmmeer——-

Two Inlets~——-—wem—ceeee-

1200:
Egglake -

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Slope

Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Potential for ground-water contamination
Water table

35
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name
1201C:
Sugarbush-——-——— -~ Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion
Snellman--~ccemwmmmmmeeeo Potential for surface-water contamination
Water erosion
Wind erosion
1201E:
Sugarbush---———cecemeaoo Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion
Snellman----ccemmmmmoeeo Potential for surface-water contamination
Slope
Water erosion
Wind erosion
1210:
Paddock - --| Dense layer
Limited available water capacity
Potential for ground-water contamination
Restricted permeability
Water table
Wind erosion
Epoufette---ceemmcunan Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Water table
Wind erosion
1211:
Egglake-—-wummmmm Potential for ground-water contamination
Water table
Wind erosion
Cathro High organic matter content
Ponding
Potential for ground-water contamination
Wind erosion
1225:
Wykeham Potential for ground-water contamination
Wind erosion
Karlstad--—c-ceo-oemeeeo Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
50il name

Cropland management
considerations

1227:
Quam - -

Cathro-

Urness———————————wmm—————

1230:
Haslie—————cmmmo oo

Nidarogs---=—————cmcemeeee

1234B:
Formdale-~--———-—cecwcee-

Sandberg

1236B:
Eagleview-————c-———naue-

Ponding
Potential for ground-water contamination

High organic matter content
Ponding
Potential for ground-water contamination

High organic matter content

Lime content

Ponding

Potential for ground-water contamination
Wind erosion

High organic matter content
Ponding
Potential for ground-water contamination

Excessive permeability

High organic matter content

Ponding

Potential for ground-water contamination

Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

Lime content

Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

Wind erosion

Potential for surface-water contamination
Potential poor tilth and compaction
Water erosion

Lime content
Potential for surface-water contamination
Water erosion
Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name

1236C:

Eagleview———————————————— Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

1236E:

Eagleview-—ceceeaomoooooo Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion

1238E:

Two Inlets——————————o—- Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion

Sugarbush-cceccccccaaano Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion

1242D:

Sandberg-------——-————---- Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion

Arvillac-ceemmcmcmaam Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion

1243B:

Sol-- Potential for surface-water contamination

Surface stones
Water erosion

Soil Survey of
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

1243cC:
Sol

1244B:
Sol-

Sugarbush------ccecveeeem—-

1244cC:
Sol---

Sugarbush--=--mececumcea-

1244E:
Sol -

Sugarbush-----e—m—eeeeee

1246:
Winger-———-—-—mmm e

Potential for surface-water contamination
Surface stones
Water erosion

Potential for surface-water contamination
Slope

Surface stones

Water erosion

Potential for surface-water contamination
Surface stones
Water erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Surface stones

Water erosion

Wind erosion

Potential for surface-water contamination
Surface stones
Water erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Surface stones

Water erosion

Wind erosion

Potential for surface-water contamination
Slope

Surface stones

Water erosion

Excessive permeability

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Slope

Surface stones

Water erosion

Wind erosion

Lime content

Potential for ground-water contamination
Potential poor tilth and compaction
Water table

Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name

1247D:

Corlisg-—mwommmma o Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion

Dorset~—e--cocccccnoamanaan Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Slope
Water erosion
Wind erosion

1248C:

Nymore-cc---ceccccmcacaua Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Verndale---=——cmec-cmeeax Excessive permeability
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

1249C:

Graycalm------m-mmecmeaao Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Bootlake Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

1250C:

Abbeylake Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Verndale----ce-cccccccaao Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name

1251:

Lamoure Channeled
Flooding
Lime content
Potential for ground-water contamination
Potential for surface-water contamination
Water table
Wind erosion

1252B:

Bootlake--—-—c-cmeecmecea— Excessive permeability .
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Eagleview E ive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Wind erosion

1263C:

Eagleview---—-r——mewcenae Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

Bootlake Excessive permeability
Limited available water capacity
Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
Wind erosion

1291:

Sedgeville--—cccccccecenax Excessive permeability
Flooding
Ponding
Potential for ground-water contamination
Potential for surface-water contamination

1306:

Karlstad Excessive permeability
Limited available water capacity
Potential for ground-water contamination
Wind erosion

1317:

Vallers Lime content

Potential for ground-water contamination
Potential poor tilth and compaction
Water table

Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol Cropland management
and considerations
soil name
1318:
Darnen -—- No major limitations or hazards
1319B:
Rockwood - Dense layer
Limited available water capacity
Potential for surface-water contamination
Restricted permeability
Surface stones
Water erosion
Wind erosion
1319¢C:
Rockwood-=-=ceemm e Dense layer
Limited available water capacity
Potential for surface-water contamination
Restricted permeability
Surface stones
Water erosion
Wind erosion
1319D:
Rockwood D layer
Limited available water capacity
Potential for surface-water contamination
Restricted permeability
Slope
Surface stones
Water erosion
Wind erosion
13208B:
Blowers---——--—-eem—meo Dense layer
Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Restricted permeability
Surface stones
Water erosion
Water table
Wind erosion
1321:
Paddock-- Dense layer
Potential for ground-water contamination
Restricted permeability
Surface stones
Water table
Wind erosion
1365:
Hillview-----cccccmeuaa Potential for ground-water contamination
Water table
Wind erosion
1825B:
Seelyeville-—ccceamaame— High organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion

Water table

Soil Survey of



Becker County, Minnesota—Part I

43

CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management
considerations

1938:
Lakepark -

1942:
Forada--

1967:
Hamerly-—-~——————e——eeeem

Vallers---—---wemmmem————

1997:
Vallers---we--—ceeecwen-c

Hamerly-------vcemmceaaaux"

Winger------ccemmmmmccua-

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

Potential for ground-water contamination
Potential poor tilth and compaction
Water table

Excessive permeability

Limited available water capacity

Ponding

Potential for ground-water contamination

Lime content

Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction
Water table

Wind erosion

Lime content

Potential for ground-water contamination
Potential poor tilth and compaction
Water table

Wind erosion

Excessive permeability

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Water table

Wind erosion

Lime content

Potential for ground-water contamination
Potential poor tilth and compaction
Water table

Wind erosion

Lime content

Potential for ground-water contamination
Potential for surface-water contamination
Potential poor tilth and compaction

Water table

Wind erosion

Lime content

Ponding

pPotential for ground-water contamination
Potential poor tilth and compaction
Wind erosion
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Becker County, Minnesota—Part Il

PRIME FARMLAND

Map Soil name
symbol

20B Chapett fine sandy loam, 2 to 8 percent slopes
26 RAazdahl clay loam

33B Barnes loam, 2 to 6 percent slopes

36 Flom silty clay loam (where drained)

38B Waukon loam, 2 to 8 percent slopes

40B Nebish loam, 2 to 8 percent slopes

47 Colvin silty clay loam (where drained)

63 Rockwell loam (where drained)

108 McIntosh silt loam

121 Wykeham fine sandy loam

125 Beltrami loam

13324 |palbo silt loam, 0 to 2 percent slopes

133B |Dalbo silt loam, 2 to 8 percent slopes

141B |Egeland fine sandy loam, 1 to 6 percent slopes
1688 Forman clay loam, 2 to 6 percent slopes

171B Formdale clay loam, 2 to 5 percent slopes

180 Gonvick loam

184 Hamerly loam

2678 |Snellman sandy loam, 2 to 8 percent slopes

339 Fordville loam

375 Forada loam (where drained)

418 Lamoure silty clay loam, occasionally flooded (where drained)
422B |Bygland silty clay loam, 1 to 6 percent slopes
503B Balmlake fine sandy loam, 1 to 8 percent slopes
508 Wyndmere fine sandy loam

624 Rosy sandy loam

7188 |[Naytahwaush loam, 2 to 8 percent slopes
7478 |Audubon silty clay loam, 0 to 6 percent slopes
765 Smiley loam (where drained)

767 Auganaush loam (where drained)

780B |Audubon-Boyerlake complex, 1 to 6 percent slopes
785 Hamerly-Winger complex (where drained)

786 Winger-Hamerly-Colvin complex (where drained)
903B |Barnes-Langhei complex, 2 to 6 percent slopes
1129 |Lindaas silty clay loam, morainic (where drained)
1130 |Wolverton fine sandy loam

1135 Foxlake silty clay loam (where drained)

11378 |Birchlake silty clay loam, 1 to 6 percent slopes
1149 |Hamerly clay loam

1200 |Egglake loam (where drained)

1234B |Formdale-Buse complex, 2 to 6 percent slopes
1246 |Winger silty clay loam (where drained)

1317 |vallers silty clay loam (where drained)

1318 Darnen loam

1319B |Rockwood sandy loam, 2 to 6 percent slopes, stony
1320B |Blowers sandy loam, 1 to 5 percent slopes, stony
1321 Paddock fine sandy loam, stony (where drained)
1365 |Hillview fine sandy loam (where drained)

1938 |Lakepark clay loam (where drained)

1967 Hamerly-vVallers complex (where drained)

1997 |vallers-Hamerly-Winger complex (where drained)
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60 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS
Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
20B:
Chapett-—--wceu- —— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
20C2:
Chapett-—--——u-- ——— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
20E:
Chapett--~reeu-- -—- Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood, | spruce, blue
late lilac. spruce.
26:
Aazdahl---~-—uu- Nanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |[Carolina poplar,
redosier dogwood, | Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.
33B:
Barnes----w——-w- ——— Siberian peashrub, [Hackberry, Silver maple, Carolina poplar,
redosier dogwood, | Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue
spruce.
36:
Flom---c——memeun -— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,
redosier dogwood,| spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.
38B:
Waukon-—-cc—eauo -— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Rills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
38C:
Waukon--—---cea—- -—- Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
38E:
Waukon-—---c—-—— - Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.

redosier dogwood,
late lilac.

spruce, blue

spruce.




Becker County,

Minnesota—Part Il

WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
40B:

Nebish--ceceeo——- -—- Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

40C:

Nebish-~——-—ea— -— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

40E:

Nebisheccece———- -— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

47:

Colvin--ececemm- Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.

63:

Rockwell--—wwee= Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.

108:

McIntosh--——e——- -— Siberian peashrub, |Russian-olive, Hackberry, green Siouxland
Tatarian Black Hills ash, laurel cottonwood.
honeysuckle, blue| spruce, Scotch willow.
spruce, late pine, red
lilac. splendor

crabapple.

111:

Hangaard-~------ -— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,
redosier dogwood, | spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.

121:

Wykeham-—---c--~ Nanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |Carolina poplar,

redosier dogwood,
blue spruce, late
lilac.

Russian-olive,
Black Hills
spruce.

willow.

Siouxland
cottonwood.



62 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
125:

Beltrami-------- Nanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |Carolina poplar,
redosier dogwood,| Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.

133A:

Dalbo---—-—cevuo American plum-----|Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
133B:

Dalbo--=cccaeaan American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
133C:

Dalbo-e-eecamaaa American plum---~-- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
133E:

Dalbo--——cemmrman American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
137:
Dovray---------- -—— Redosier dogwood |Black ash, green |Eastern Robusta
ash, tamarack, cottonwood, cottonwood.
black spruce. golden willow.
141B:

Egelande---——--- -——- Amur maple, Sugar maple, Green ash, Silver maple,
Siberian hackberry, white | eastern white eastern
peashrub, late spruce, Black pine. cottonwood.
lilac. Hills spruce, red

pine.
141C:

Egeland-~~e-e--- -— Amur maple, Sugar maple, Green ash, Silver maple,
Siberian hackberry, white | eastern white eastern
peashrub, late spruce, Black pine. cottonwood.
lilac. Hills spruce, red

pine.
168B:
Forman--=-«wee——-- -— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,

redosier dogwood,
American plum,
late lilac.

Russian-olive,
Black Hills
spruce, blue
spruce.

green ash.

Siouxland
cottonwood.



Becker County,

Minnesota—Part I|

WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
168C2:

Forman----—————- -— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood,| Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue

spruce.
168D2:

Forman~--em=rm=m- -— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood, | Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue

spruce.
168E:

Forman----——-—-—- -— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood,| Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue

spruce.
171B:

Formdale--—~=-~~ -— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood,| Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue

spruce.
180:

Gonvick-———————- Nanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |Carolina poplar,
redosier dogwood,| Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.

184:

Hamerly--------- ——— Siberian peashrub, |Russian-olive, Hackberry, green Siouxland
Tatarian Black Hills ash, laurel cottonwood.
honeysuckle, blue| spruce, Scotch willow.
spruce, late pine, red
lilac. splendor

crabapple.
191:

Epoufette---~--- -—— Hedge cotoneaster, |Hackberry, white Green ash, golden |[Carolina poplar,
redosier dogwood,| spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.

202:

Meehan--ccowena- -—- Redosier dogwood, |Hackberry, white |Green ash, golden |Silver maple,
Tatarian spruce, Black willow. Carolina poplar,
honeysuckle, late| Hills spruce, Siouxland
lilac. northern cottonwood.

whitecedar.
207D:

Nymore----——-——- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—

honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac.

pine, red pine,
Scotch pine.
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64 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
267B:
Snellman-------~ -—- Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
267C:
Snellman--———-—- —-— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
267E:
Snellman----——--- ——— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
315A:

Bootlake-————--- Tatarian Siberian peashrub, |Russian-olive, Green ash-——————-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

315B:

Bootlake---—eume- Tatarian Siberian peashrub, |Russian-olive, Green ash-~ee-—e——- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

332B:

Sugarbush--——--- Tatarian Siberian peashrub, |Russian-olive, Green ash--------- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
335:
Urness-----——--- -—- Redosier dogwood, |Black ash, Golden willow----- Carolina poplar.
Tatarian tamarack, black
honeysuckle. spruce.
339:

Fordville--———-- Tatarian Siberian peashrub, |Russian-olive, Green ash--=mmc—-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
344:
Quam-——-—-—we-—-- - Redosier dogwood Black ash, green Eastern Robusta
ash, tamarack, cottonwood, cottonwood.

black spruce.

golden willow.




Becker County, Minnesota—Part Il

WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

65

Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
351:
Colvin---—=—mem= -— Redosier dogwood |Black ash, green |Eastern Robusta
ash, tamarack, cottonwood, cottonwood.
black spruce. golden willow.
375:

Forada-----——--- —— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,
redosier dogwood,| spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.

398:

Winger--—————-—- —— Redosier dogwood |Black ash, green |Eastern Robusta
ash, tamarack, cottonwood, cottonwood.
black spruce. golden willow.

406A:

Dorset-———————-- Tatarian Siberian peashrub, |Russian-olive, Green ash---~—-ceu- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

406B:

Dorset————ceeeuo Tatarian Siberian peashrub, |Russian-olive, Green ash----—-—-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

413:

Osakis--—------- Nanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |Carolina poplar,
redosier dogwood,| Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.

418:

Lamoure--=-=---- Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.

422B:

Bygland----c-wvw- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
422C:

Bygland--—------ American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.

peashrub, late
lilac.

Russian-olive,

white spruce,
Black Hills
spruce.




66 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
503B:

Balmlake--—--=== -— Amur maple, Sugar maple, Green ash, eastern|Silver maple,
Siberian hackberry, white | white pine. eastern
peashrub, late spruce, Black cottonwood.
lilac. Hills spruce, red

pine.
503C:

Balmlake----———- -— Amur maple, Sugar maple, Green ash, eastern|Silver maple,
Siberian hackberry, white | white pine. eastern
peashrub, late spruce, Black cottonwood.
lilac. Hills spruce, red

pine.
503E:

Balmlake-——--—w- ——— Amur maple, Sugar maple, Green ash, eastern|Silver maple,
Siberian hackberry, white | white pine. eastern
peashrub, late spruce, Black cottonwood.
lilac. Hills spruce, red

pine.
508:

Wyndmere--—-—--- —— Siberian peashrub, |Russian-olive, Hackberry, green |Siouxland
Tatarian Black Hills ash, laurel cottonwood.
honeysuckle, blue| spruce, Scotch willow.
spruce, late pine, red
lilac. splendor

crabapple.
540:

Seelyeville--—-- —_— Redosier dogwood, |Black ash, Golden willow-—--- Carolina poplar.
Tatarian tamarack, black
honeysuckle. spruce.

541:

Rifle-mecmccmaaa -_— Redosier dogwood, |Black ash, Golden willow---~- Carolina poplar.
Tatarian tamarack, black
honeysuckle. spruce.

544:

Cathro---—cecwo- -— Redosier dogwood, |Black ash, Golden willow-—=~- Carolina poplar.
Tatarian tamarack, black
honeysuckle. spruce.

564:

Friendship---w-- Nanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |Carolina poplar,
redosier dogwood,| Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.

567A:

Verndale--———--- Tatarian Siberian peashrub, |Russian-olive, Green ash---woee-- Eastern

honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.

lilac.

American plum,
common
chokecherry, bur
oak.

pine.
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567B:

Verndale--—--—--- Tatarian Siberian peashrub, |Russian-olive, Green ash--——————- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

579C2:

Formdale-------- -—- Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood,| Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue

spruce.

Langhei-----mcmo Tatarian Siberian peashrub, |Green ash, bur oak|Eastern cottonwood -—
honeysuckle, hackberry,
American plum, Russian-olive,
late lilac. eastern redcedar,

Black Hills
spruce, blue
spruce.

Sandberg-------- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood —
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
624:

ROSy-——————————- Nanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |Carolina poplar,
redosier dogwood,| Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.

701:
Runeberg-------- -—- Redosier dogwood |Black ash, green |Eastern Robusta
ash, tamarack, cottonwood, cottonwood.
black spruce. golden willow.
711B:

Arvilla--~---m-- Tatarian Siberian peashrub, |[Russian-olive, Green ash-vceeecwo- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Sandberg-—--w--- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—-
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
711C:

Arvilla--————-—-- Tatarian Siberian peashrub, |Russian-olive, Green ash-—------- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Sandberg-----—-- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood ——
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac.

pine, red pine,
Scotch pine.
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718B:

Naytahwaush----- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
718C:

Naytahwaush----- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
718E:

Naytahwaush-——-- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
721E:

Corliss——————--- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—

honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
746:

Haslie-————-———- - Redosier dogwood, |Black ash, Golden willow----- Carolina poplar.
Tatarian tamarack, black
honeysuckle. spruce.

747B:

Audubon-——---——- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
753D:

Abbeylake---~--- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—

honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
753E:
Abbeylake--cwe-- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood —
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
7653
Smiley~-~=====-= -— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,

redosier dogwood,
Tatarian
honeysuckle, late
lilac.

spruce, Black
Hills spruce,
northern
whitecedar.

willow.

Siouxland
cottonwood.
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767:
Auganaush----w-- -— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,
redosier dogwood,| spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.
7758:

Sugarbush----—-- Tatarian Siberian peashrub, |Russian-olive, Green ash---—-————-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Two Inlets——---- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -———
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
775C:

Sugarbush---—--- Tatarian Siberian peashrub, |Russian-olive, Green ash----w—--- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Two Inlets———--- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
776B:
Snellman-———ewo- ——— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

Sugarbush------- Tatarian Siberian peashrub, |[Russian-olive, Green ash--—-—----—- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

776C:

Snellman-------- -——- Amur maple, Sugar maple, Silver maple, Carolina poplar.

Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

Sugarbush------- Tatarian Siberian peashrub, |Russian-olive, Green ash--------- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
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776E:

Snellman----——- -— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood, | spruce, blue
late lilac. spruce.

Sugarbush--—--- Tatarian Siberian peashrub, |Russian-olive, Green ash-——————- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

778B:

Dorset-—-—————-- Tatarian Siberian peashrub, |Russian-olive, Green ash-————-——- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Corlisgw—eemmmm Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
778C:

Dorset---~mmeao Tatarian Siberian peashrub, |Russian-olive, Green ash-————--- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Corlisgs———mmmmn Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
780B:

Audubon-------- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.

Boyerlake------ American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
780C2:

Audubon-------- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.

peashrub, late
lilac.

Russian-olive,
white spruce,
Black Hills
spruce.
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780C2:

Boyerlake-----—- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
780D2:

Audubon-----c--- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.

Boyerlake-—----- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
785:

Hamerly--------- -—- Siberian Russian-olive, Hackberry, green [Siouxland
peashrub, Black Hills ash, laurel cottonwood.
Tatarian spruce, Scotch willow.
honeysuckle, blue| pine, red
spruce, late splendor
lilac. crabapple.

Winger------c---- Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.

786:
Winger--------=-- Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.
Hamerly---==---- -— Siberian Russian-olive, Hackberry, green |Siouxland
peashrub, Black Hills ash, laurel cottonwood.
Tatarian spruce, Scotch willow.
honeysuckle, blue| pine, red
spruce, late splendor
lilac. crabapple.
Colvine=em———e—o ——— Redosier dogwood |Black ash, green |Eastern Robusta
ash, tamarack, cottonwood, cottonwood.
black spruce. golden willow.

797:

Mooselake----—-- — Redosier dogwood, |Black ash, Golden willow----- Carolina poplar.

Tatarian
honeysuckle.

tamarack, black
spruce.
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797:
Lupton--———=——-——-— -—- Redosier dogwood, |Black ash, Golden willow----- Carolina poplar.
Tatarian tamarack, black
honeysuckle. spruce.
867B:
Graycalm--~—w-—- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
Menahga-=—=-—--- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
867C:
Graycalm---—ewe-- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
Menahga--=w-—-- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
867E:
Graycalm---—----- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
Menahga--------- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood ———
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
903B:
Barnes------e--- ——— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood, | Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue
spruce.
Langhei-mwweeaeoao Tatarian Siberian peashrub, |Green ash, bur oak|Eastern cottonwood -—
honeysuckle, hackberry,
American plum, Russian-olive,
late lilac. eastern redcedar,
Black Hills
spruce, blue
spruce.
903C2:
Barnes-—-—e—--ee—m —— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood,| Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue

spruce.




Becker County, Minnesota—Part [I

WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Map symbol Trees having predicted 20-year average height, in feet, of--
and
80il name <8 8-15 16-25 26-35 >35
903C2:
Langhei--=---=-- Tatarian Siberian peashrub, |Green ash, bur oak|Eastern cottonwood —_—
honeysuckle, hackberry,
American plum, Russian-olive,
late lilac. eastern redcedar,
Black Hills
spruce, blue
spruce.
931C2:
Formdale-———w—w- _— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood,| Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue
spruce.
Langhei-—————u-o Tatarian Siberian peashrub, |Green ash, bur oak|Eastern cottonwood -—
honeysuckle, hackberry,
American plum, Russian-olive,
late lilac. eastern redcedar,
Black Hills
spruce, blue
spruce.
942D2:
Langhei--———---- Tatarian Siberian peashrub, |Green ash, bur oak|Eastern cottonwood -—-
honeysuckle, hackberry,
American plum, Russian-olive,
late lilac. eastern redcedar,
Black Hills
spruce, blue
spruce.
Barnes----—eew—o -—- Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood, | Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue
spruce.
943D2:
Langhei----—---- Tatarian Siberian peashrub, |Green ash, bur oak|Eastern cottonwood ———
honeysuckle, hackberry,
American plum, Russian-olive,
late lilac. eastern redcedar,
Black Hills
spruce, blue
spruce.
Formdale---=-c-- -—= Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood,| Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue
spruce.
943E:
Langhei-———wewe— Tatarian Siberian peashrub, |Green ash, bur oak|Eastern cottonwood -
honeysuckle, hackberry,

American plum,
late lilac.

Russian-olive,
eastern redcedar,
Black Hills
spruce, blue
spruce.
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943E:
Formdale~—==-w-- -— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood,| Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue
spruce.
951B:
Nebish---cccoueo - Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

Sugarbush------- Tatarian Siberian peashrub, |Russian-olive, Green ash----————-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
951C:
Nebishe-——eoeoon -—- Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

Sugarbush--ee—-—- Tatarian Siberian peashrub, |Russian-olive, Green ash----—-——-—-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
951E:
Nebish-~-ccvmeee -—- Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

Sugarbush------- Tatarian Siberian peashrub, |Russian-olive, Green ash--------- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
1104B:
Waukon--———-—-———- —-— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

Dorset~-~em———-- Tatarian Siberian peashrub, |Russian-olive, Green ash~---c-ee- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
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1104cC:

Waukon--=——me——— - Amur maple, Sugar maple, Silver maple, Carolina poplar.

Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.

redosier dogwood, | spruce, blue

late lilac. spruce.

Dorset----—-eee- Tatarian Siberian peashrub, |Russian-olive, Green ash----~-c--- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

11258:

Sverdrup----—---- Tatarian Siberian peashrub, |Russian-olive, Green ash--------- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Abbeylake----w-- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1125C:

Sverdrup-------- Tatarian Siberian peashrub, |Russian-olive, Green ash----————- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Abbeylake------- Tatarian Siberian peashrub, |[Green ash, white Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1126B:

Verndale---wwwu- Tatarian Siberian peashrub, |Russian-olive, Green ash--—--———-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Nymore---c—eceea Tatarian Siberian peashrub, |Green ash, white |[Eastern cottonwood —_—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1127A:

Bootlake--————-- Tatarian Siberian peashrub, |Russian-olive, Green ash------——- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
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1127A:

Graycalm------~= Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood ———
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

1127B:

Bootlake-~===u-- Tatarian Siberian peashrub, |Russian-olive, Green ash-——cee--- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Graycalm----—=m= Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood ————
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

1129:

Lindaas-~-~===u- -—- Hedge cotoneaster, |[Hackberry, white |Green ash, golden |Carolina poplar,
redosier dogwood,| spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.

1130:

Wolverton--———-- -— Siberian peashrub, |Russian-olive, Hackberry, green |Siouxland
Tatarian Black Hills ash, laurel cottonwood.
honeysuckle, blue| spruce, Scotch willow.
spruce, late pine, red
lilac. splendor

crabapple.

1131B:

Verndale-~~=wu——- Tatarian Siberian peashrub, |Russian-olive, Green ash---mew—o—o Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Abbeylake~-=w--- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood —
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
11328:
Eagleview-m=eew- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood —-—
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.

Balmlake-------- -——- Amur maple, Sugar maple, Green ash, eastern|Silver maple,
Siberian hackberry, white | white pine. eastern
peashrub, late spruce, Black cottonwood.

lilac.

Hills spruce, red
pine.
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1132C:
Eagleview--—-———- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.

Balmlake~=~mmmr= —_— Amur maple, Sugar maple, Green ash, eastern|Silver maple,
Siberian hackberry, white | white pine. eastern
peashrub, late spruce, Black cottonwood.
lilac. Hills spruce, red

pine.
1132E:

Eagleview------- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -—

honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.

Balmlake--—=w=w- -—- Rmur maple, Sugar maple, Green ash, eastern|Silver maple,
Siberian hackberry, white | white pine. eastern
peashrub, late spruce, Black cottonwood.
lilac. Hills spruce, red

pine.
1135:

Foxlake-==mmmem— —_— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,
redosier dogwood,| spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.

1136:

Nidaros-——-———-- -— Redosier dogwood, |Black ash, Golden willow--~-= Carolina poplar.
Tatarian tamarack, black
honeysuckle. spruce.

1137B:

Birchlake------- Rmerican plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
1137¢C:

Birchlake------- American plum----—- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
1137D:

Birchlake------- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.

peashrub, late
lilac.

Russian-olive,
white spruce,
Black Hills
spruce.
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1137E:

Birchlake--——--- American plum----- Amur maple, Sugar maple, Silver maple, Eastern
Siberian hackberry, green ash. cottonwood.
peashrub, late Russian-olive,
lilac. white spruce,

Black Hills
spruce.
1138:

Rushlake--———=-- Nanking cherry----|Siberian peashrub, |[Hackberry, Green ash, golden |Carolina poplar,
redosier dogwood,| Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.

Hangaard-----=--- -— Hedge cotoneaster, |Hackberry, white |Green ash, golden [Carolina poplar,
redosier dogwood, | spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.

1140B:

Eagleview-—-~w—- Tatarian Siberian peashrub, |Russian-olive, Green ash-w--—eewu Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Snellman-------- —— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

1140C:

Eagleview--—---- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood ———
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

Snellman-------- -— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

1149:

Hamerly---~——-—-- -— Siberian Russian-olive, Hackberry, green |Siouxland
peashrub, Black Hills ash, laurel cottonwood.
Tatarian spruce, Scotch willow.
honeysuckle, blue| pine, red
spruce, late splendor
lilac. crabapple.

1195B:

Sybil--emmmme o Tatarian Siberian peashrub, |Russian-olive, Green ash---w———-o Eastern

honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.

lilac.

American plum,
common
chokecherry, bur
oak.

pine.
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Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
1195B:

Eagleview------- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—

honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
1195¢C:

Sybil---mmmceeee Tatarian Siberian peashrub, |Russian-olive, Green ashw--m—=—-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Eagleview-----——- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1195E:

Sybil--—-———c—-—- Tatarian Siberian peashrub, |[Russian-olive, Green ash--------- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Eagleview------- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood —_—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1196B:

Lida--=ceeemaaun Tatarian Siberian peashrub, |Russian-olive, Green ash----———-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Two Inlets--w--- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood ——
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1196C:

Lidaweeerememaee Tatarian Siberian peashrub, |Russian-olive, Green ash--—-——-——-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Two Inlets—----—- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

79
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1196E:

Lida--=ccocmmmee Tatarian Siberian peashrub, |Russian-olive, Green ash---v———-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Two Inlets--~—ee Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1200:

Egglake--—————-- -— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,
redosier dogwood, | spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.

1201cC:

Sugarbush-—=—w——- Tatarian Siberian peashrub, |Russian-olive, Green ash--—-—-—ec——o Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Snellman---——--- -—- Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

1201E:

Sugarbush-——-—--- Tatarian Siberian peashrub, |Russian-olive, Green ash----——---- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Snellman-~-e——--- ——— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

1210:

Paddock~=~—mmmm- —— Redosier dogwood, |Hackberry, white |Green ash, golden |Silver maple,
Tatarian spruce, Black willow. Carolina poplar,
honeysuckle, late| Hills spruce, Siouxland
lilac. northern cottonwood.

whitecedar.

Epoufette--——---~ -—- Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,

redosier dogwood,
Tatarian
honeysuckle, late
lilac.

spruce, Black
Hills spruce,
northern
whitecedar.

willow.

Siouxland
cottonwood.
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and
soil name

Trees having predicted 20-year average height, in feet, of--

<8

8-15

16-25

26-35

>35

BUS@-~—ccmc e

1235B:
Formdale--------

Sandberg--------

1236B:
Eagleview-------

Nanking cherry----

Nanking cherry----

Tatarian
honeysuckle.

Tatarian
honeysuckle,
American plum,
late lilac.

Tatarian
honeysuckle.

Tatarian
honeysuckle.

Hedge cotoneaster,
redosier dogwood,
Tatarian
honeysuckle, late
lilac.

Redosier dogwood,
Tatarian
honeysuckle.

Siberian peashrub,
redosier dogwood,
blue spruce, late
lilac.

Siberian peashrub,
redosier dogwood,
blue spruce, late
lilac.

Siberian peashrub,
redosier dogwood,
American plum,
late lilac.

Siberian peashrub,
hackberry,
Russian-olive,
eastern redcedar,
Black Hills
spruce, blue
spruce.

Siberian peashrub,
redosier dogwood,
American plum,
late lilac.

Siberian peashrub,
hackberry,
Russian-olive,
eastern redcedar,
Black Hills
spruce, blue
spruce.

Siberian peashrub,
eastern redcedar,
late lilac.

Siberian peashrub,
eastern redcedar,
late lilac.

Hackberry, white
spruce, Black
Hills spruce,
northern
whitecedar.

Black ash,
tamarack, black
spruce.

Hackberry,
Russian-olive,
Black Hills
spruce.

Hackberry,
Russian-olive,
Black Hills
spruce.

Hackberry,
Russian-olive,
Black Hills
spruce, blue
spruce.

Green ash---——----

Hackberry,
Russian-olive,
Black Hills
spruce, blue
spruce.

Green ash, bur oak

Green ash, white
spruce, ponderosa
pine, red pine,
Scotch pine.

Green ash, white
spruce, ponderosa
pine, red pine,
Scotch pine.

Green ash, golden
willow.

Golden willow-----

Green ash, golden

willow.

Green ash, golden

willow.

Silver maple,
green ash.

Silver maple,
green ash.

Eastern cottonwood

Eastern cottonwood

Eastern cottonwood

Carolina poplar,
Siouxland
cottonwood.

Carolina poplar.

Carolina poplar,
Siouxland
cottonwood.

Carolina poplar,
Siouxland
cottonwood.

Carolina poplar,
Siouxland
cottonwood.

Carolina poplar,
Siouxland
cottonwood.
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1236C:
Eagleview---—--- Tatarian Siberian peashrub, |[Green ash, white |Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa
late lilac. pine, red pine,
Scotch pine.
1236E:

Eagleview-~--—--- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1238E:

Two Inlets---——— Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

Sugarbush--—---- Tatarian Siberian peashrub, |Russian-olive, Green ash-----—=- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

1242D:

Sandberg-------- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -—-
honeysuckle. eastern redcedar, | spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

Arvilla-——me-ee- Tatarian Siberian peashrub, |Russian-olive, Green ash-—————-wa Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
1243B:
SO0le—memmmccaeae -— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-~-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
1243C:
Sol--ccm e -_— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood, | spruce, blue
late lilac. spruce.
1243E:
{73 R -— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.
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1244B:

Sol---mmmom e —_— Amur maple, Sugar maple, Silver maple, Carolina poplar.

Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.

redosier dogwood,| spruce, blue

late lilac. spruce.

Sugarbush--=~e-- Tatarian Siberian peashrub, |Russian-olive, Green ash----—————- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
1244cC:
Sol-——-m— e -—- Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

Sugarbush-----—- Tatarian Siberian peashrub, |Russian-olive, Green ash-----—-—- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
1244E:
Sol-———————uuo -—- Amur maple, Sugar maple, Silver maple, Carolina poplar. "
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

Sugarbush------- Tatarian Siberian peashrub, |Russian-olive, Green ash----ccc-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.
1246:
Winger----—-—v-- Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.

1247D:

Corliss—e——-———- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood ——
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

Dorset—--—ccea—-o Tatarian Siberian peashrub, |Russian-olive, Green ash-—ceeee—- Eastern

honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.

lilac.

American plum,
common
chokecherry, bur
oak.

pine.
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1248C:

Nymore---—=ce-—-- Tatarian Siberian peashrub, [Green ash, white |Eastern cottonwood —
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

Verndale-~wew——- Tatarian Siberian peashrub, |Russian-olive, Green ash~--—-ewue- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

1249C:

Graycalm---——-——- Tatarian Siberian peashrub, |Green ash, white |[Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

Bootlake-~=we——- Tatarian Siberian peashrub, |Russian-olive, Green ash--—-w——-- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

1250C:

Abbeylake--==w-- Tatarian Siberian peashrub, |Green ash, white Eastern cottonwood _—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

Verndale-————=wu- Tatarian Siberian peashrub, |Russian-olive, Green ash----—e-wo Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

1252B:

Bootlake--we—em- Tatarian Siberian peashrub, |[Russian-olive, Green ash—-—wcce——--- Eastern
honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.
lilac. American plum, pine.

common
chokecherry, bur
oak.

Eagleview---~—-- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -_—
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.
1263C:

Eagleview-—---—- Tatarian Siberian peashrub, |Green ash, white |Eastern cottonwood -
honeysuckle. eastern redcedar,| spruce, ponderosa

late lilac. pine, red pine,
Scotch pine.

Bootlake--~-=woea Tatarian Siberian peashrub, |Russian-olive, Green ash-—————muo Eastern

honeysuckle, late| eastern redcedar,| white spruce, red cottonwood.

lilac.

American plum,
common
chokecherry, bur
oak.

pine.
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1306:

Karlstad--~------ Kanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |Carolina poplar,
redosier dogwood,| Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.

1317:

Vallers---=====- Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.

1318:

Darnen-----e-e=- -— Siberian peashrub, |Hackberry, Silver maple, Carolina poplar,
redosier dogwood, | Russian-olive, green ash. Siouxland
American plum, Black Hills cottonwood.
late lilac. spruce, blue

spruce.
13198:

Rockwood-————-—— —— Bmur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

1319C:

Rockwood-—~~—-—— -— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

1319D:

Rockwood———————-- ——— Amur maple, Sugar maple, Silver maple, Carolina poplar.
Siberian Russian-olive, green ash, red
peashrub, Black Hills pine.
redosier dogwood,| spruce, blue
late lilac. spruce.

1320B:

Blowers-----=--- Nanking cherry----|Siberian peashrub, |Hackberry, Green ash, golden |Carolina poplar,
redosier dogwood,| Russian-olive, willow. Siouxland
blue spruce, late| Black Hills cottonwood.
lilac. spruce.

1321:

Paddock---==-==-~ —— Redosier dogwood, |Hackberry, white |Green ash, golden |Silver maple,
Tatarian spruce, Black willow. Carolina poplar,
honeysuckle, late| Hills spruce, Siouxland
lilac. northern cottonwood.

whitecedar.
1365:
Hillview--weeee- —_— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,

redosier dogwood,
Tatarian
honeysuckle, late
lilac.

spruce, Black
Hills spruce,
northern
whitecedar.

willow.

Siouxland
cottonwood.



86 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Map symbol Trees having predicted 20-year average height, in feet, of--
and
soil name <8 8-15 16-25 26-35 >35
1878:
Hamre---—---cc——- -—- Redosier dogwood Black ash, green |Eastern Robusta
ash, tamarack, cottonwood, cottonwood.
black spruce. golden willow.
1938:

Lakepark-------~ -— Hedge cotoneaster, |Hackberry, white |Green ash, golden |Carolina poplar,
redosier dogwood,| spruce, Black willow. Siouxland
Tatarian Hills spruce, cottonwood.
honeysuckle, late| northern
lilac. whitecedar.

1942:

Forada-----——-—-- -—= Redosier dogwood |Black ash, green |Eastern Robusta
ash, tamarack, cottonwood, cottonwood.
black spruce. golden willow.

1967:

Hamerly-—---me=u —_— Siberian peashrub, |Russian-olive, Hackberry, green |Siouxland
Tatarian Black Hills ash, laurel cottonwood.
honeysuckle, blue| spruce, Scotch willow.
spruce, late pine, red
lilac. splendor

crabapple.

Vallers-—---——-—- Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.

1975:
Oylen—-———--veuuo Tatarian Siberian peashrub, |Russian-olive, Green ash----———--- Eastern
honeysuckle. eastern redcedar,| white spruce, red cottonwood.
American plum, pine.
common
chokecherry, bur
oak.
1997:

Vallers-----——-—- Redosier dogwood |Tatarian Hackberry, white |Green ash, golden |Siouxland
honeysuckle, spruce, Black willow. cottonwood.
American plum, Hills spruce.
common
chokecherry, late
lilac, northern
whitecedar.

Hamerly---—-——--- -——- Siberian peashrub, |Russian-olive, Hackberry, green |Siouxland
Tatarian Black Hills ash, laurel cottonwood.
honeysuckle, blue| spruce, Scotch willow.
spruce, late pine, red
lilac. splendor

crabapple.
Winger--—————--- -— Redosier dogwood |Black ash, green |Eastern Robusta
ash, tamarack, cottonwood, cottonwood.

black spruce.

golden willow.
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WINDBREAK SUITABILITY GROUPS

(Suitable shrubs and trees with their mature heights are listed in the
"Windbreaks and Environmental Plantings" table. Absence of an entry
indicates that a windbreak suitability group is not assigned)

Map symbol Windbreak
and suitability
soil name group

20B, 20C2, 20E:

Chapett-=r-—cc—ceem e 3
26:

Aazdahl--—cemmmmmmmee e 1
33B:

Barnes--——————ecem—————- 3
36:

Flonm - 2

38B, 38C, 38E:
Waukon-———=ce—memcceem— 3

40B, 40C, 40E:

Nebish-———commmmcaan—x 3
47:

Colvin-—em—mmee e 2K
63:

Rockwellemeemcmemm e 2K
108:

McIntosh--—cccvommmaaa 1K
111:

Hangaard-----—-——=—=-== 2
121:

Wykeham------~c-ceeuw-= 1
125;

Beltrami---—-cweom—e——- 1

133A, 133B, 133C, 133E:

Dalbo----cmmmm—mmm e 4
137:
Dovray~-—-————w========= W

141B, 141C:
Egeland--------w-e—e——- 5

168B, 168C2, 168D2,
168E:
1718B:

Formdale---———w—rec——e 3

180:
Gonvick-=-r———mmmee e 1

184:
Hamerly----————=c-—c—- 1K




WINDBREAK SUITABILITY GROUPS-~Continued

Map symbol Windbreak
and suitability
soil name group
191:
Epoufette-eeeemeeauo_—- 2
202:
Meshan-———ceee oo 1
207D:
Nymore———-meeaeecmaao_ 7
267B, 267C, 267E:
Snellman---c——cemae—- 3
315A, 315B:
Bootlake-—-=ceccmeeo 6G
332B:
Sugarbush-=e-eeoceeeeua 6G
335:
Urness—————-wee— e 20
339:
Fordville~w—eeemmma——— 6C
344:
Quam- - 2
351:
Colvin-———cememme. )
375:
Forada---=-ecceeaceaao 2
398:
Winger-—-————--meao M
406A, 406B:
Dorsete-—-——mmeacee o 6G
413:
Osakis 1
418:
Lamoure-e-—e—mmmeae o 2K
422B, 422C:
Bygland----———wceeeuno 4
503B, 503C, 503E:
Balmlake--—-—ceemua——— 5
508:
Wyndmere-—--———cece——— 1K
540:
Seelyevillew—-—mmmeeao 21
541:
Rifle--—--cccummeee 24
544:
Cathro---——ceewaao 2H

Soil Survey of
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WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group
564:
Friendship-~-~-ccec—o— 7
567A, 567B:
Verndale-----——ceeeeuo 7
579C2:
o35 T 1) I T ——— 3
Langhei-———-———cmcwuuo 8
Sandberg--—-——-—-——ee—- 7
624:
ROSY~—=———mmm e 1
701:
Runeberg-—--————-e—-—- W

711B, 711C:

Arvilla-~—--—-mcccmaco 6G
Sandberg-----———————-- 7
7188, 718C, 718E:

Naytahwaush--—————---- 4
721E:

CorlisgS—————mmmom 1
746:

Haslie-————c—ccmmmceus 21
747B:

Audubon-—-—-———————__ 4
753D, 753E:

Abbeylake-—--mmeceeuun 7
765:

Smiley-——m—m——mmmm e 2
767:

Auganaush--————ceeeeo 2
775B, 775C:

Sugarbush-—————cee—- 6G
Two InletsS-—ceo—caeocanao 7

7768, 776C, T76E:

Snellman---——————————_ 3
Sugarbush---erecacaaa. 6G
778B, 778C:

Dorset—v—memmmr e eaan 6G

CorlisS——————comm o 7
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WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group

780B, 780C2, 780D2:

Audubon-~~meceeme 4
Boyerlake--e————eeeeaa 4
785:

Hamerly-—--—————cceu_— 1K
Winger—~eeeeemmemmeeoo 2K
786:

Winger—-—————meeee—— 2K
Hamerly----————ccaao—- 1K
Colvin-wem oo 2K
797:

Mooselake--==-—-————eu- 2H
Lupton-ece—eeemmmmeeeen 2H
867B, 867C, 867E:

Graycalm-———————--eu 7
Menahga--———-—=ceecaua— 7

903B, 903C2:

Barnes-——————mceaaao——— 3
Langhei-—~-eeemmmaauoo 8
931C2:

Formdale--——~-cecccaaaa 3
Langhei--wecommmo 8
942D2:

Langhei-m-wmcmmmeeeeee 8
Barn@s---—weemmme———— 3

943D2, 943E:
Langhei--eeecmmmeeeeee 8

Formdale~-—-wceccmmmo 3

951B, 951C, 951E:
Nebish-—c——emmmcmeeeee 3

Sugarbush-—-ereccocauao 6G

1015:
Udipsamments.

1016, 1027:
Udorthents.

1030:
Pits.

Udipsamments.
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WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group

1104B, 1104C:

Waukon-—-—————cceemuano 3
Dorset-cemmcmmm e 6G
1111:

Nidaros-————ceceecmccaa- 10
1113:

Haslie - 10
Seelyeville-——eeecue-- 10
Cathro-—-———cccemmamm—- 10

1125B, 1125C:

Sverdrup-------——-—----~ 6G
Abbeylake--———————eme-- 7
1126B:

Verndale--—--——cemecmem- 7
Nymore-———===m———————o 7
1127a, 1127B:

Bootlake~~-———ceecmeeen 7
Graycalm-—-———-——ceuc-- 7
1128:

Cathro 10
1129:

Lindaas-————————-—cccm- 2
1130:

Wolverton--————eemeeee 1K
1131B:

Verndale-—————ccewwem— 7
Abbeylake-——————eemee— 7
1132B, 1132C, 1132E:

Eagleview--————————e-o 7
Balmlake~-m—meeeeemme 5
1135:

Foxlake--———cecmmaeaao 2
1136:

Nidaros—-———————ceema- 2H

11378, 1137C, 1137D,

1137E:

Birchlake-=-ccmmmeeex 4
1138:
Rushlake-——--——ccemen- 1

Hangaard------—————=-- 2




WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group
1140B, 1140C:
Eagleview-—-———ceauaa. 7
Snellman-—-e-—emcmcmee o 3
1149:
Hamerly------==c——e—o 1K
11958, 1195C, 1195E:
Sybil——em e 6G
Eagleview-—emeoeaaaean 7
1196B, 1196C, 1196E:
Lida- ———— 6C
Two InletsS———-weuao—— 7
1200:
Egglake-weeemmmmmmmee o 2
1201C, 1201E:
Sugarbush--v-ceemcvee. 6G
Snellman------eemmmaao 3
1210:
PaddocKk-~mmceccmeme o 2
Epoufette-—————cmmeo—o 2
1211:
Egglake————cemwcaaamao 2
Cathro-----——---- 21
1225:
Wykeham-——————ccceee e 1
Karlstad-----———-cac—u_ 1
1227:
QUAM-~ - m e 10
Cathro--—--ccceemaaoa 10
Urness—wewemmmmmmmma—o 10
1230:
Haslie--~~cccamm 10
Nidaros-—-—-—cwemcccmme— 10
1234B:
Formdaleww-weeeemeeen 3
BUS@--mmmmmmec e e 8
1235B:
Formdale-~-veccocaaao 3
BUS@--———emmmmcc e 8
Sandberg---=—-—-—————a-- 7

Soil Survey of
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WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group
1236B, 1236C, 1236E:
Eagleview-~——————————- 7
1238E:
Two InletS——-eeeemm—e- 7
Sugarbush----wccccmem- 6C
1242D:
Sandberg--—-—-————cce- 7
Arvilla-———-cecemmnnem—-" 6G
1243B, 1243C, 1243E:
SOl--m—e e 3
1244B, 1244C, 1244E:
Sol - 3
Sugarbush--—-——————oco 6G
1246:
Winger----——————eeaeee 2K
1247D:
Corliss——cwmmmmmmm e 7
Dorset——--———ceecemee 6G
1248C:
Nymore--—-~cec-—=—e——-- 7
Verndale--cermemmmeeem 7
1249C:
Graycalm--————cccamam= 7
Bootlake--em—mmemmeme e 6G
1250C:
Abbeylake-——————ceo-m-- 7
Verndale——ccvcmmcmma—— 7
1251:
Lamoure——-——-cceceeamm—— 2
12528B:
Bootlake-—-eer—memmme 6G
Eagleview-—-———————caw- 7
1263C:
Bagleview-——————o—co—o 7
Bootlake————--wmcaacca- 6G
1291:
Sedgeville-cccocmcea—- 10
1306:
Karlstad--cermeeamaaann 1
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WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group
1317:
Vallers———---——meeea—— 2K
1318:
DarnenN—————e—————————— 3
13198, 1319C, 1319D:
Rockwood————mcmeue 4F
1320B:
Blowers—~—=cee——ce—e—— 4F
1321:
PaddoCk~—=——cmmwu————__ 2
1365:
Hillview————c—eeeme 2
1825B:
Seelyeville-we—oeooeo—o 10
1878:
Hamre--—-—weceeeoeo— 2W
1938:
Lakepark——==eeecemeeeeo 2
1942:
Forada-—-—————caccceo——_ 2W
1967:
Hamerly--—-—-———=—cwu_— 1K
Vallers-————ccemmemceao 2K
1975:
Oylen--———ccemmme— 1
1997:
Vallers--————ceecceoo—— 2K
Hamerly----—-—————————- 1K
Winger—-————-eccmaeo—— 2W




Forest Land
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Allen Wickman, private forest management specialist, Minnesota
Department of Natural Resources, helped prepare this section.

Forested areas cover approximately 323,000 acres,
or 39 percent of the total land area of Becker County.
About 59 percent of the forest land is privately owned,
and 41 percent is publicly owned. Of the publicly owned
lands, 64,000 acres is county owned, 36,600 acres is
owned by the State of Minnesota, 3,900 acres is Indian
land, and 23,300 acres is Federal land.

The highly variable soil types and terrain conditions
in Becker County support a large variety of timber
types. Most tree species can grow under a wide variety
of soil conditions. Aspen is the dominant tree species in
Becker County. It makes up 48 percent of the
commercial forest land. Other hardwood forest types,
which include maple, basswood, red oak, bur oak,
paper birch, elm, and ash, make up about 35 percent.
Softwood forest types, which include tamarack, jack
pine, balsam fir, black spruce, white spruce, red pine,
and white pine, make up about 17 percent of the
commercial forest land (fig. 11-3).

The forested areas in the western half of Becker
County consist mainly of hardwood forest types. Aspen,
maple, basswood, red oak, and bur oak are the primary
tree species in these areas. Red oak has the highest
timber value of any of the hardwoods grown in the
county. Sugar maple has the lowest value because of
frequent frost cracks.

Most conifers are on the coarser textured glacial
outwash soils in the eastern half of Becker County. Jack
pine and red pine commonly grow on the most droughty
sites. Conifers that prefer the moister, finer textured
soils include white pine, white spruce, and balsam fir.
Tamarack and black spruce typically grow in
depressional areas of organic soils.

Forest Land Management Considerations

Information about the hazards and limitations that
should be considered in areas used as forest land are
given in the tables “Forest Land Harvest Equipment
Considerations,” “Forest Haul Road Considerations,”
“Forest Log Landing Considerations,” and “Forest Land
Site Preparation and Planting Considerations.”

Forest Land Harvest Equipment Considerations

An explanation of the criteria for each of the
considerations listed in the table is given in the
following paragraphs.

Slope.—The upper slope limit is more than 15
percent.

Flooding.—The map unit component is frequently
flooded.

Wetness.—The map unit component is somewhat
poorly drained, poorly drained, or very poorly drained or
has a perched water table (any drainage class).

Depth to hard rock—The depth to hard bedrock is
less than 10 inches.

Rubbly surface—The word “rubbly” is in the map
unit name.

Surface stones.—The words “extremely stony” are in
the map unit name.

Surface boulders.—The word “bouldery” is in the
map unit name.

Areas of rock outcrop.—The words “Rock outcrop”
are in the map unit name.

Susceptible to rutting and wheel slippage (low
strength).—The AASHTO classification is A-6, A-7, or
A-8 in any layer at a depth of 20 inches or less.

Poor traction (loose sandy material).—The USDA
texture includes sands or loamy sands in any layer at a
depth of 10 inches or less.

Forest Haul Road Considerations

An explanation of the criteria for each of the
considerations listed in the table is given in the
following paragraphs.

Slope.—The slope is 8 percent or more (fig. 11-4).

Flooding.—The map unit component is frequently
flooded.

Wetness.—The map unit component is somewhat
poorly drained, poorly drained, or very poorly drained or
has a perched water table (any drainage class).

Depth to hard rock.—The depth to hard bedrock is
less than 20 inches.

Depth to soft rock—The depth to soft bedrock is less
than 20 inches.
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Figure 11-3.—A stand of red pine in an area of Eagleview loamy sand, 1 to 8 percent slopes. This species is adapted to droughty soils.

Surface boulders.—The word “bouldery” is in the
map unit name.

Areas of rock outcrop.—The words “Rock outcrop”
are in the map unit name.

Low bearing strength—The AASHTO classification is
A-6, A-7, or A-8 in any layer at a depth of 20 inches or
less.

Rubbly surface—The word “rubbly” is in the map
unit name.

Forest Log Landing Considerations
An explanation of the criteria for each of the

considerations listed in the table is given in the
following paragraphs.

Slope.—The slope is more than 3 percent.

Flooding.—The map unit component is occasionally
flooded or frequently flooded.

Wetness.—The map unit component is somewhat
poorly drained, poorly drained, or very poorly drained or
has a perched water table (any drainage class).

Surface boulders.—The word “bouldery” is in the
map unit name.

Areas of rock outcrop.—The words “Rock outcrop”
are in the map unit name.
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Susceptible to rutting and wheel slippage (low
strength).—The AASHTO classification is A-6, A-7, or
A-8 in any layer at a depth of 20 inches or less.

Rubbly surface—The word “rubbly” is in the map
unit name.

Forest Land Site Preparation and Planting
Considerations

An explanation of the criteria for each of the

97

considerations listed in the table is given in the
following paragraphs.

Slope—The upper slope limit is more than 15
percent.

Flooding.—The map unit component is frequently
flooded.

Wetness.—The map unit component is somewhat
poorly drained, poorly drained, or very poorly drained or
has a perched water table (any drainage class).

Figure ll-4.—A logging road in an area of Eagleview loamy sand, 8 to 15 percent slopes. Because of the slope, erosion is a problem and
ruts have formed.
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Depth to hard rock—The depth to hard bedrock is Water erosion.—The slope is 8 percent or more.
less than 20 inches. Potential poor tilth and compaction.—The AASHTO
Surface stones.—The word “stony” is in the map unit classification is A-6 or A-7 in the upper 10 inches.
name. Rubbly surface—The word “rubbly” is in the map

Surface boulders.—The word “bouldery” is in the unit name.
map unit name. Cobbly surface.—The word “cobbly” is in the map
Areas of rock outcrop.—The words “Rock outcrop” unit name,

are in the map unit name.
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FOREST LAND HARVEST EQUIPMENT CONSIDERATIONS

(See text for a description of the considerations listed in this table)

Map symbol
and Forest land harvest equipment
soil name considerations
20B, 20C2:
Chapett-----cecmmmmmmmemm Susceptible to rutting and wheel slippage
20E:
Chapett Slope
Susceptible to rutting and wheel slippage
388, 38C:
Waukon----—-weccemmeeeeax Susceptible to rutting and wheel slippage
38E:
Waukon Slope
Susceptible to rutting and wheel slippage
40B, 40C:
Nebish-———cecmccmmcmmna— Susceptible to rutting and wheel slippage
40E:
Nebish - Slope
Susceptible to rutting and wheel slippage
121:
Wykeham---——-~-ce-- Susceptible to rutting and wheel slippage
125:
Beltrami--—----—cocceccaa- Susceptible to rutting and wheel slippage
133A, 133B, 133C:
Dalbo-----ccmwcaa Susceptible to rutting and wheel slippage
133E:
Dalbo-ecemmm e Slope
Susceptible to rutting and wheel slippage
168B, 168C2:
Forman -—- Susceptible to rutting and wheel slippage
168D2, 168E:
Forman----------v«- Slope
Susceptible to rutting and wheel slippage
180:
Gonvick-—==mcmmmm e Susceptible to rutting and wheel slippage
191:
Epoufette-------m--ecwua- Poor traction (loose sandy material)
Wetness
202:
Meehan Poor traction (loose sandy material)
Wetness
207D:
Nymore-———-=ecocmm—m—————— Poor traction (loose sandy material)
Slope
267B, 267C:
Snellman Susceptible to rutting and wheel slippage




FOREST LAND HARVEST EQUIPMENT CONSIDERATIONS--Continued

Map symbol
and Forest land harvest equipment

soil name considerations
267E:
Snellman--——-=-=—ceoemoeoe—o Slope

Susceptible to rutting and wheel slippage

315a, 315B:
Bootlake-----commemmo Poor traction (loose sandy material)
332B:
Sugarbush---ceweee—- Poor traction (loose sandy material)

406A, 406B:

422B, 422C:
Bygland-wee—cccmmmmmre e

503B, 503C:
Balmlake-————weecuo

503E:
Balmlake-—-—-———cmecuce_

540:
Seelyeville—-———cmmmmmuo

541:

564:
Friendship---reeecaamaaao

567A, 567B:
L3 Ve F ) T ———

624:

701:
Runeberg------——-cceeeeo

7188, 718C:
Naytahwaush----ecmceeeo o

718E:
Naytahwaush--—-—-——ceeaaoo

721E:
Corliss————ccmmmmmomme—

753D, 753E:
Abbeylake--w--mmmmmem e

767:
Auganaush-—cccccmmvcaonoo

775B, 775C:
Sugarbush-e-ceecmmceee o

Susceptible to rutting and

Susceptible to rutting and

No major considerations or

Slope

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Poor traction (loose sandy

No major considerations or

Susceptible to rutting and

Susceptible to rutting and
Wetness

Susceptible to rutting and

Slope
Susceptible to rutting and

Poor traction (loose sandy
Slope

Poor traction (loose sandy
Slope

Susceptible to rutting and
Wetness

Poor traction (loose sandy

wheel slippage

wheel slippage

hazards

wheel slippage

wheel slippage

material)

hazards

wheel slippage

wheel slippage

wheel slippage

wheel slippage

material)

material)

wheel slippage

material)

Soil Survey of
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FOREST LAND HARVEST EQUIPMENT CONSIDERATIONS--Continued

Map symbol
and Forest land harvest equipment

soil name considerations
775B, 775C:
Two Inlets---—--cecacaaaax Poor traction (loose sandy material)
776B, 776C:
Snellman-----———————————- Susceptible to rutting and wheel slippage
Sugarbush----———————————-~ Poor traction (loose sandy material)
776E:
Snellman-———-———————eeen Slope

Susceptible to rutting and wheel slippage

Sugarbush--eeecocoaau—o Poor traction (loose sandy material)

778B, 778C:
Dorset-———————cem

CorlisS—m—mmmmm e

797:
Mooselake~--—~—-cmccacme-

867B, 867C:
Graycalm---—--——ceeeeeeee

Menahga---—------—ccccee--

867E:
Graycalm-—-----eceeeeme——

951B, 951C:
Nebish-----ccmmomomam

Sugarbush-——————ceeeeeeo

951E:

Sugarbush-—————cccee o
1104B, 1104C:

Waukon-————cocmcmcoccaaan
Dorset--ececvuvuvacncnanae

1111:
Nidaros

1125B, 1125C:
Sverdrup-—---ceecam e

Slope

Susceptible to rutting and

Poor traction (loose sandy

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Poor traction (loose sandy

Poor traction (loose sandy

Poor traction
Slope

(loose sandy

Poor traction
Slope

(loose sandy
Susceptible to rutting and
Poor traction (loose sandy
Slope

Susceptible to rutting and
Poor traction (loose sandy
Slope

Susceptible to rutting and
Susceptible to rutting and
Flooding

Susceptible to rutting and
Wetness

Poor traction (loose sandy

wheel slippage

material)

wheel slippage

wheel slippage

material)

material)

material)

material)

wheel slippage

material)

wheel slippage

material)

wheel slippage

wheel slippage

wheel slippage

material)
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FOREST LAND HARVEST EQUIPMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest land harvest equipment

considerations

11258, 1125C:
Abbeylake~~—mem—cmmmmemem

1126B:
Verndale---—-—cccccmnomama-

1127A, 1127B:
Bootlake--——-———mmmmmee

Graycalm-—-———cwmemem——— e
1129:
Lindaas———————cccmmen
1131B:
Verndale-——-——ccemmmeeen
Abbeylake-————m————cmeeme

1132B, 1132C:
Eagleview-————=———ce—eeee

Balmlake--———————————=
1132E:
Eagleview-———————coeeeeeo
Balmlake-—w—cemmmm e
1136:

Nidaros--~-===-meemem————

1137B, 1137C:
Birchlake———————————————~

1137D, 1137E:
Birchlake-——————————c——

1138:
Rushlake---—c—ccmevmmwa

Hangaard-------—-———w=====

1140B, 1140C:
Eagleview--——-————mcwueno

Snellman---=c—ceecmm e

11958, 1195C:

Poor traction (loose sandy

No major considerations or

Poor traction (loose sandy

Poor traction (loose sandy
Poor traction (loose sandy
Susceptible to rutting and
Wetness

No major considerations or

Poor traction (loose sandy

Poor traction (loose sandy
No major considerations or
Poor traction (loose sandy
Slope
Slope

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Slope
Susceptible to rutting and
Wetness

Poor traction (loose sandy

Wetness

Poor traction (loose sandy

Susceptible to rutting and

Poor traction (loose sandy

Poor traction (loose sandy

material)

hazards

material)

material)

material)

wheel slippage

hazards

material)

material)

hazards

material)

wheel slippage

wheel slippage

wheel slippage

material)

material)

wheel slippage

material)

material)
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FOREST LAND HARVEST EQUIPMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest land harvest equipment

considerations

1201C:
Sugarbush---———————cce—-

Snellman------—-cemmmmm——a
1201E:
Sugarbush-—-——————cccuu

Snellman----——-ccccccmau=

1210:
Paddock-=-————mmm e

Epoufette-—————————-co--

1211:

1236B, 1236C:
Eagleview-————————cecw———

1236E:
Eagleview--c———ocommooooo

Slope
Poor traction (loose sandy
Slope
No major considerations or

No major considerations or

No major considerations or

Poor traction (loose sandy

Slope
Poor traction (loose sandy

Slope

Susceptible to rutting and
Wetness

Poor traction (loose sandy
Susceptible to rutting and
Poor traction (loose sandy
Slope

Slope

Susceptible to rutting and
Wetness

Poor traction (loose sandy
Wetness

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Susceptible to rutting and

No major considerations or

Poor traction (loose sandy

Poor traction (loose sandy
Slope

material)

hazards

hazards

hazards

material)

material)

wheel slippage

material)

wheel slippage

material)

wheel slippage

material)

wheel slippage

wheel slippage

wheel slippage

hazards

material)

material)

103



FOREST LAND HARVEST EQUIPMENT CONSIDERATIONS--Continued

Map symbol
and Forest land harvest equipment
soil name considerations
1238E:
Two Inlets--———-—oo———- Poor traction (loose sandy material)
Slope
Sugarbush---—————————cc Poor traction (loose sandy material)

1243B, 1243C:
Sol--

1244B, 1244C:
S0l -

1247D:
CorlisS———mocmmmomme o

1249C:
Graycall-—-e-m—cmmmccm——

Bootlake----=c--mmemncano

1250C:
Abbeylake--=——m—commmmaam

Verndale------memmcceuao

1252B:
Bootlake-~—~ememmrcccaee

Eagleview--eeewemememaaao

1263C:
Eagleview----—c-—mmmeenen

Bootlake-—-————————c

1291:
Sedgeville——wwecmomcmeeem

1306:
Karlstad-~~meeoocaeoo——

Slope

Susceptible to rutting and

Slope
Susceptible to rutting and
No major considerations or

Poor traction (loose sandy

Slope
Poor traction (loose sandy
Slope
Poor traction (loose sandy
Slope
Slope
Susceptible to rutting and

Poor traction (loose sandy

No major considerations or

Poor traction (loose sandy

Poor traction (loose sandy

Poor traction (loose sandy

No major considerations or

Poor traction (loose sandy

Poor traction (loose sandy

Poor traction (loose sandy

Poor traction (loose sandy

Flooding
Susceptible to rutting and
Wetness

No major considerations or

wheel slippage

wheel slippage

hazards

material)

material)

material)

wheel slippage

material)

hazards

material)

material)

material)

hazards

material)

material)

material)

material)

wheel slippage

hazards

Soil Survey of
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FOREST LAND
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HARVEST EQUIPMENT CONSIDERATIONS--Continued

Map symbol
and
s0il name

Forest land harvest equipment
considerations

13198, 1319C:
Rockwood-=ccmmmmmmm e e

1319D:
Rockwood—~=—=———ceeeemee e

1320B:
Blowers———-——————————————~

1321:
Paddock-—-cscrmmmmmm e em

1365:
Hillview

Poor traction (loose sandy material)

Poor traction (loose sandy material)
Slope

Wetness

Wetness

Poor traction (loose sandy material)
Wetness

Susceptible to rutting and wheel slippage
Wetness

No major considerations or hazards
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FOREST HAUL ROAD CONSIDERATIONS

(See text for a description of the considerations listed in this

table)
Map symbol
and Forest haul road
soil name considerations

20B, 20C2, 20E:
Chapett-

38B, 3B8C, 38E:
Waukon---ceem e

40B, 40C, 40E:
Nebish

121:
Wykeham-

125:
Beltrami

133A:
Dalbo--~~

133B, 133C, 133E:
Dalbo---

168B:
Forman--

168C2, 168D2, 168E:
Forman--

180:
Gonvick

191:
Epoufette

202:
Meehan

207D:
Nymore

267B, 267C, 267E:
Snellman--c-—ceemewece———__

315A, 315B:
Bootlake- - - ——————————___

332B:
Sugarbush---~memccccacana

406A, 406B:
Dorset-—---——romemeeeeeeo

422B:
Bygland-----cemeecamm e

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength

Low bearing strength

Low bearing strength

Low bearing strength
Slope

Low bearing strength

Low bearing strength
Slope

Low bearing strength

Wetness

Wetness

Slope

Low bearing strength
Slope

No major considerations or hazards

Slope

Low bearing strength

Low bearing strength

Soil Survey of
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FOREST HAUL ROAD CONSIDERATIONS--Continued

Map symbol
and Forest haul rocad
soil name considerations
422C:
Bygland--=-=~m—memmmemeem Low bearing strength
Slope
503B, 503C, 503E:
Balmlake----------nceueax Slope
540:
Seelyeville-—ececmeaaoo—— Low bearing strength
Wetness
541:
Rifle--~--mmomcmemem e Low bearing strength
Wetness
564:
Friendship-----—--——-——-- No major considerations or hazards
567A, 567B:
Verndale---———-c-cemevuax No major considerations or hazards
624:
ROSY~==rmmm e m e — e Low bearing strength
701:
Runeberg---~-======-ce—wua Low bearing strength
Wetness
718B, 718C, 718E:
Naytahwaush----—-cccemeeno- Low bearing strength
Slope
T21E:
Corliss———-——eceemcmamaa- Slope
753D, 753E:
Abbeylake-----—--ccccr-—- Slope
767:
Auganaush----ccocmeeeaaao Low bearing strength
Wetness
775B, 775C:
Sugarbush Slope
Two Inlets-—-—-—c-cccen-- Slope
7768, 776C, TT6E:
Snellman---—--——————wceee- Low bearing strength
Slope
Sugarbush--cereccmeeeeuux Slope
778B:
Dorset------——eecceeenm—- Low bearing strength
Corliss -—— No major considerations or hazards
778C:
Dorset- Low bearing strength
Slope
Corliss--=-ccmmremmm—anee Slope
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FOREST HAUL ROAD CONSIDERATIONS~-Continued

Map symbol
and Forest haul road
soil name considerations
797:
Mooselake-———--———cccmeuo Low bearing strength
Wetness
Lupton-—e-mmec e Low bearing strength

8678, 867C, 867E:
Graycalm-we———cceeemmee

Menahga~-—-——=ccocmmmmu

951B, 951C, 951E:

Sugarbush-cecemmmmme o
1104B, 1104C:
Waukon-———meeemmcmme e

Dorset-—-wemmmmmmee e

1111:
Nidaros-—-—-—mmcwucmmeaao

1125B:
Sverdrup------meecmm e

Abbeylake--——cweeeaceaao

1125¢C:
Sverdrup----~weocmmmmee

Abbeylake-----—m—memmeeeo

1126B:
Verndale---cecomcmmmmao o

1127A:
Bootlake-———-—cmecmee

Graycall-——eeemmme e e

1127B:
Bootlake---ceceommmaa =

GraycalMe-memmcmac e
1129:
Lindaas—c--memcoenao oo
1131B:

Verndale~v-ceemmmaaameean

Abbeylake-——~woocmmmao o

Wetness

Slope
Slope
Low bearing strength
Slope
Slope
Low bearing strength
Slope
Low bearing strength

Slope

Flooding
Low bearing strength
Wetness

No major considerations or

No major considerations or

Slope

Slope

No major considerations or

No major considerations or

No major considerations or

No major considerations or

Slope

Slope

Low bearing strength
Wetness

No major considerations or

No major considerations or

hazards

hazards

hazards

hazards

hazards

hazards

hazards

hazards

Soil Survey of



Becker County, Minnesota—Part II

FOREST HAUL ROAD CONSIDERATIONS--Continued

Map symbol
and Forest haul road
soil name considerations

1132B, 1132C, 1132E:

Eagleview—--——-———————————- Slope

Balmlake----——————emeeem— Slope

1136:

Nidaros Low bearing strength
Wetness

1137B:

Birchlake-~=-=-mmememmeeee Low bearing strength
Wetness

1137¢, 1137D, 1137E:

Birchlake--—————————————- Low bearing strength
Slope
Wetness

1138:

Rushlake No major considerations or hazards

Hangaard----—---—----wuu. Wetness

1140B, 1140C:

Eagleview: Slope

Snellman. Low bearing strength
Slope

1195B, 1195C, 1195E:

Sybil--mmmmm e Slope

Eagleview-—-e———————meeoo Slope

1196B, 1196C, 1196E

Lida---—-c——cmmmmmemmen Slope

Two Inlets-wwer—emeemeeeea Slope

1200:

Egglake-—wemmmmmmmm e m Low bearing strength
Wetness

1201C, 1201E:

Sugarbush----——ccceeeuco Slope

Snellman-------eeecrwman= Low bearing strength
Slope

1210:

Paddock~-===-mccceecauun Wetness

Epoufette---m————mmeeo Wetness

1211:

Egglake---———cwemmeeeeeem Low bearing strength
Wetness

Cathro Low bearing strength

Wetness



110 Soil Survey of

FOREST HAUL ROAD CONSIDERATIONS--Continued

Map symbol
and Forest haul road
soil name considerations

1225:

Wykeham-——--—=-cwammommm Low bearing strength

Karlstad------—cecauaaa—- No major considerations or hazards

1236B, 1236C, 1236E:

Eagleview-—w-——eeemmmmm e Slope

1238E:

Two InletS-—————memecema—o Slope

Sugarbush Slope

1243B, 1243C, 1243E:

Sol-—--- Low bearing strength
Slope

1244B, 1244C, 1244E:

Sol-——-—- Slope

Sugarbush---—ecccmemecmaaa Slope

1247D:

COorliSs—-mmommmmm e Slope

Dorset-- Low bearing strength
Slope

1248cC:

Nymore-- Slope

Verndale-—-——————————ccun Slope

1249cC:

Graycalm---———crcmae e Slope

Bootlake-——————ccmcoooo Slope

1250C:

Bbbeylake-———————cmemmeee Slope

Verndale Slope

1252B:

Bootlake Slope

Eagleview--mcmeecaaaamaoo Slope

1263C:

Eagleview-———————ccecmom Slope

Bootlake-—-—-——————c—o Slope

1291:

Sedgeville-————————cec— Flooding
Low bearing strength
Wetness

1306:

Karlstad--—-—-————ccreceuao No major considerations or hazards

13198:

Rockwood---————eecmceee No major considerations or hazards




Becker County, Minnesota—Part i

FOREST HAUL ROAD CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest haul road
considerations

1319C, 1319D:
Rockwood—————cucmcumamnan

1320B:
Blowers--————-ececmucaccanaa

1321:
Paddock-----ccncvcmnccaaa

1365:
Hillview-———————ememee e

1878:
Hamre-

Slope

Wetness

Wetness

Wetness

Low bearing strength
Wetness

No major considerations or hazards
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FOREST LOG LANDING CONSIDERATIONS

(See text for a description of the considerations listed in this table)

Map symbol
and Forest log landing
soil name considerations

20B, 20C2, 20E:
Chapett---eecmmm e Slope
Susceptible to rutting and wheel slippage

388, 38C, 38E:
Waukon---eeecmmamacmo Slope
Susceptible to rutting and wheel slippage

40B, 40C, 40E:
Nebishewecmm e Slope
Susceptible to rutting and wheel slippage

121:
Wykeham---———-—ooo oo oo Susceptible to rutting and wheel slippage
125
Beltrami-wo-—--—----oooo- Susceptible to rutting and wheel slippage
133A:
Dalbo ----| Susceptible to rutting and wheel slippage

1338, 133C, 133E:
Dalbo----———ccccmmemmccaa Slope
Susceptible to rutting and wheel slippage

168B, 168C2, 168D2, 168E:
Forman----—-—cemeemmmee—m Slope
Susceptible to rutting and wheel slippage

180:

Gonvick----—mmm e e Susceptible to rutting and wheel slippage
191:

Epoufette-—-we—ceeeee—- Wetness

202:

Meehan---———--ccccrmecua Wetness

207D:

Nymore--eecewceeacee e e Slope

267B, 267C, 267E:
Snellman---------m-cceceno Slope
Susceptible to rutting and wheel slippage

315A:

Bootlake-------------m--- No major considerations or hazards

315B:

Bootlake---——mmmmmmmmme Slope

332B:

Sugarbush--————cmmmmmeee Slope

406A:

Dorset---------cemooeeean Susceptible to rutting and wheel slippage
406B:

Dorset - Slope

Susceptible to rutting and wheel slippage




Becker County, Minnesota—Part Il

FOREST

LOG LANDING CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest log landing
considerations

422B, 422C:
Bygland-——-—e—emmmmmmmmeem

503B, 503C, 503E:
Balmlake--————————-

540:
Seelyeville-w—m—cemoaea—a——

541:

564:
Friendshipeeeeecammmcaoo

567A:
Verndale-—-—-——ccememcmen-

567B:
Verndale-------~cccreccn-

624:
Rosy- ———

701:
Runeberg--—--e———cemmmee

7188, 718C, 718E:
Naytahwaush----=cccccmen-

T21E:
Corliss———-—ommmmmm o

753D, 753E:
Abbeylake -—

767:
Auganaush---———————ccoee—o

775B, 775C:
Sugarbush--——cccemmeceee
Two InletS--eeerereccceaa

716B, 776C, 776E:

Sugarbush---c—c-eemmeemean

778B, 778C:
Dorset---—-—mmmmmmm e

Corligs-mrmem—reccncnnanaa

Slope
Susceptible to rutting and wheel slippage

Slope

Susceptible to rutting and wheel slippage
Wetness

Susceptible to rutting and wheel slippage
Wetness

No major considerations or hazards

No major considerations or hazards

Slope

Susceptible to rutting and wheel slippage

Susceptible to rutting and wheel slippage
Wetness

Slope
Susceptible to rutting and wheel slippage

Slope

Slope

Susceptible to rutting and wheel slippage
Wetness

Slope

Slope

Slope

Susceptible to rutting and wheel slippage
Slope

Slope

Susceptible to rutting and wheel slippage

Slope
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FOREST LOG LANDING CONSIDERATIONS--Continued

Map symbol
and Forest log landing
soil name considerations
797:
Mooselake Susceptible to rutting and wheel slippage
Wetness
Lupton: Susceptible to rutting and wheel slippage

867B, 867C, 867E:
Graycalm

Menahga-

951B, 951C, 951E:
Nebish--

Sugarbush

1104B, 1104cC:
Waukone-eemccccmcmm e e e

1111:
Nidaros—-——--———mmmmemee e

1125B, 1125C:
Sverdrup-————————ccomeuao

Abbeylake

1126B:
Verndale--wcewucmmma e

1127A:
Bootlake--—---cmmmm e

Graycalm-meecoum o e

1127B:
Bootlake-—-—cccemmm e

Graycalm _—

1129:
R T, Y T ——

1131B:
Verndale-——-—cemmmmemeeeo
Abbeylake-—-——--ceeoeeee

1132B, 1132C, 1132E:
Eagleview-————————ommo e

Balmlake-—-—--—ccceeo

Wetness

Slope
Slope
Slope
Susceptible to rutting and wheel slippage
Slope
Slope
Susceptible to rutting and wheel slippage
Slope

Susceptible to rutting and wheel slippage

Flooding
Susceptible to rutting and wheel slippage
Wetness

Slope

Slope

Slope

Slope

No major considerations or hazards

No major considerations or hazards

Slope

Slope

Susceptible to rutting and wheel slippage
Wetness

Slope

Slope

Slope

Slope

Soil Survey of
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FOREST LOG LANDING CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest log landing
considerations

1136:
Nidaros

11378,
1137E:
Birchlake--————————————-

1137¢, 1137D,

1138
Rushlake~emm=m—m—mme e

Hangaard-----———-cece—eeo

1140B, 1140C:
Eagleview:

Snellman-—-——c-ccemmmmmee e

11958,
Sybil

1195C, 1195E:

Eagleview--———————eeoaeeo

1196B, 1196C, 1196E:

1200:
Egglake-———-———————emmeeee

1201C, 1201E:
Sugarbush--—-———cewceeam—o
Snellman-----cecammmmamax

1210:
Paddock -

Epoufette-————————eo——
1211:

Egglake---wewemmmmmeomeeem
Cathro-—-c-emeemece e

1225:

Karlstad

12368, 1236C, 1236E:
Eagleview————-————eoeeenn

1238E:
Two InletS——----eemeeea—e

Susceptible to rutting and
Wetness

Slope
Susceptible to rutting and
Wetness

No major considerations or

Wetness

Slope
Slope
Susceptible to rutting and
Slope

Slope

Slope

Slope

Susceptible to and

Wetness

rutting

Slope

Slope

Susceptible to rutting and

Wetness

Wetness

Susceptible to and

Wetness

rutting

Susceptible to and

Wetness

rutting

Susceptible to rutting and

No major considerations or

Slope

Slope

wheel slippage

wheel slippage

hazards

wheel slippage

wheel slippage

wheel slippage

wheel slippage

wheel slippage

wheel slippage

hazards
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FOREST LOG LANDING CONSIDERATIONS--Continued

Map symbol
and Forest log landing
soil name considerations
1238E:
Sugarbush--—w————ecmcccuo Slope
1243B, 1243C, 1243E:
Sol-- - Slope
Susceptible to rutting and wheel slippage
1244B, 1244C, 1244E:
SOlecmm e Slope
Sugarbush---—---~ceeee— Slope
1247D:
CorliSS-mmmmmm e Slope
Dorset--—-ecc——mcmmmmemeae Slope
Susceptible to rutting and wheel slippage
1248cC:
Nymore-- Slope
Verndale-—-———cccouomaao Slope
1249C:
Graycalm--—c——eeceeee Slope
Bootlake--—-——————mceuco Slope
1250C:
Abbeylake-———————emmeauao Slope
Verndale--—————cmmemc o Slope
1252B:
Bootlake Slope
Eagleview--———————ccmmuee Slope
1263C:
Eagleview--———————cceuo Slope
Bootlake-—-~—--moccmaoooo Slope
1291:
Sedgeville--————————co Flooding
Susceptible to rutting and wheel slippage
Wetness
1306:
Karlstad--—-————————————~- No major considerations or hazards
1319B, 1319C, 1319D:
Rockwood--—mmmmm e e e Slope
1320B:
Blowers—~--—cocwccacaaea- Slope
Wetness
1321:
Paddock-=m=cccmacm e Wetness
1365:
Hillview--—c—c—mmcmmmea Wetness
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FOREST LOG LANDING CONSIDERATIONS--Continued

Map symbol
and Forest log landing

soil name considerations
1878:
Hamre------—-—m-m—m-mmm— Susceptible to rutting and wheel slippage

Wetness

1975:
Oylen No major considerations or hazards
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FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS

(See text for a description of the considerations listed in this table)

Map symbol
and Site preparation and planting
soil name considerations

20B, 20C2:

Chapett——----——————cccceee Water erosion
20E:
Chapett—-——-—cemcccmecaae Slope
Water erosion
388, 38C:
Waukon Potential poor tilth and compaction
Water erosion
38E:
Waukon Potential poor tilth and compaction
Slope
Water erosion
40B, 40C:
Nebish-—wecmammcmo Water erosion
40E:
Nebish-——————ccceeem Slope
Water erosion
121:
Wykeham—--———-———————————— No major considerations or hazards
125:
Beltrami-—--—————————o No major considerations or hazards
133A:
Dalbo No major considerations or hazards
1338, 133cC:
Dalbo-—mecmcca o Water erosion
133E:
Dalbo-——-—cccmmmmmee e Slope
Water erosion
168B:
Forman--—-—-———-reeeemeceaaa= Potential poor tilth and compaction
168C2:
Forman--—--——————————c—— Potential poor tilth and compaction

Water erosion

168D2, 168E:

Forman------cecccccccau_x Potential poor tilth and compaction
Slope
Water erosion

180:

Gonvick----cccccmmaaaa- No major considerations or hazards

191:

Epoufette-—c-cc—c——— Wetness

202:

Meehan-————————c—crcee Wetness
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FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS--Continued

Map symbol
and
soil name

Site preparation and planting
considerations

267E:
Snellman-—————————ccmmeuea

315A, 315B:
Bootlake--——-cc—cucommaaa

332B:
Sugarbush-—————ccccm—o——

406A, 406B:
Dorset-———-—---————eeeeeeo

4228B:
Bygland--w------memmeema=

422C:
Bygland---—-v———————————--

5038, 503C:
Balmlake--—-——===m——e—ee-o

503E:
Balmlake-—--wommmmme e

540:
Seelyeville-———-——ecee-oon

541:

564:
Friendship--—-—-———couu-

567A, 567B:
Verndale--—cmmemmmmmoee e

624:

701:
Runeberg--------——ccce——-

718B, 718C:
Naytahwaush----———cccwu—-

718E:
Naytahwaush------—cc-mo—-

Slope
Water erosion

Water erosion

Slope
Water erosion

No major considerations or hazards

Water erosion

No major considerations or hazards

Potential poor tilth and compaction

Potential poor tilth and compaction
Water erosion

Water erosion

Slope
Water erosion

Wetness

Wetness

No major considerations or hazards

No major considerations or hazards

No major considerations or hazards

Potential poor tilth and compaction
Wetness

Potential poor tilth and compaction
Water erosion

Potential poor tilth and compaction
Slope
Water erosion
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FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS--Continued

Map symbol
and Site preparation and planting
soil name considerations
721E:
Corlisg—mm—mmmmmmmem Slope
Water erosion
753D, 753E:
Abbeylake-—————————ceu-o Slope
Water erosion
767:
Auganaush-——--eccec—co——- Potential poor tilth and compaction
Wetness
775B, 775C:
Sugarbush----cccmmeneaaa- Water erosion
Two Inlets—-——-————eceeeeeo Water erosion
776B, 776C:
Snellman----m———————————- Water erosion
Sugarbush---cemmmmmmeeeen Water erosion
776E:
Snellman-------=-—emee—e- Slope
Water erosion
Sugarbush----memmmeeeeeee Slope
Water erosion
778B:
Dorset--—-----—memmm e No major considerations or hazards
Corliss——-vmmmmmmmm——— e No major considerations or hazards
778C:
Dorset—-ee—memmcmmmeeee Water erosion
COrliSs—mmmemmm—m—m— o Water erosion
797:
Mooselake----——--—ccccouo Wetness
Lupton-~--—cccmm e We_ness
867B, 867C:
Graycalm----ceeermmmn—n—— Water erosion
Menahga--------—-——-—————- Water erosion
867E:
Graycalm---—ecemecoaemee Slope
Water erosion
Menahga-------=-o-cmeeeu- Slope
Water erosion
951B, 951C:
Nebish--—-—cccmcamcaca Water erosion
Sugarbush-----eeememwuoa- Water erosion
951E:
Nebish---ccccmmmmmmee Slope
Water erosion




Becker County, Minnesota—~Part Il

FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS--Continued

Map symbol
and Site preparation and planting
soil name considerations
951E:
Sugarbush-—ccocmcmmmcan Slope
Water erosion
1104B, 1104C:
Waukon--cccocccccmnann Potential poor tilth and compaction
Water erosion
Dorset--=cemcncncmmca———— Water erosion
1111:
Nidaros-——-c-—mmmmmmm Flooding
Wetness
1125B:
Sverdrup-———————m——me———— No major considerations or hazards
Abbeylake-—--—-————ccco No major considerations or hazards
1125C:
Sverdrup----—--ccmecme——- Water erosion
Abbeylake----—----mmceemeo Water erosion
1126B:
Verndale-~—---meermecemnan No major considerations or hazards
Nymore -—— No major considerations or hazards
1127A:
Bootlake-———————emeeeeee No major considerations or hazards
Graycalm--——cocomemmaaaaaa No major considerations or hazards
1127B:
Bootlake-———————————————- Water erosion
Graycalm-——woccommccmaooo Water erosion
1129:
Lindaas----~---- Wetness
1131B:
Verndale--—————cceemmeeeo No major considerations or hazards
Abbeylake-—--wo—eoem - No major considerations or hazards
1132B, 1132C:
Eagleview----—-recmeeema Water erosion
Balmlake-——-—--———————————- Water erosion
1132E:
Eagleview---—cccaaaamaa—o Slope
Water erosion
Balmlake-——ccacmamamo— Slope
Water erosion
1136:
Nidaros--—cecmmmme e Wetness
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FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS--Continued

Map symbol
and Site preparation and planting
soil name considerations
1137B:
Birchlake Potential poor tilth and compaction
Wetness
1137¢C:
Birchlake - Potential poor tilth and compaction
Water erosion
Wetness
1137D, 1137E:
Birchlake-~-m=eecmmmoooo Potential poor tilth and compaction
Slope
Water erosion
Wetness
1138:
Rushlake--————-——-——c—nuu No major considerations or hazards
Hangaard~-~ceeo——oooemo Wetness
1140B, 1140C:
Eagleview--mememamooeoooo Water erosion
Snellman-~-cewememeeeme—— Water erosion
11958, 1195C:
Sybilecmceo o Water erosion
Eagleview-——————ooe - Water erosion
1195E:
Sybil-mmecc e Slope
Water erosion
Eagleview-—c———commomeeeo Slope
Water erosion
1196B, 1196C:
Lida-=~c—ccmmmm e Water erosion
Two InletSeec—cmm—eeeaeo Water erosion
1196E:
Lida--———-mmmmmmmc e Slope
Water erosion
Two Inlets————-—emeeeeeo Slope
Water erosion
1200:
Egglake-—-————————moeo Wetness
1201cC:
Sugarbush-----oeme - Water erosion
Snellman----——————emeeeeo Water erosion
1201E:
Sugarbush-------ccceeeen- Slope
Water erosion
Snellman------—————eeeeeo Slope

Water erosion
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FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS--Continued

Map symbol
and
soil name

Site preparation and planting
considerations

Epoufette~~-————c—oeceee

1211:

1225:
Wykeham~~—-———cccmcmm

Karlstad--==-—-cceecevww=

1236B, 1236C:
Eagleview-—em————emeecuon

1236E:

Eagleview-———-wemmmmmmeam

1238E:
Two InletS——-——cemmo———ao

Sugarbush-ece-—-emememmo

1247D:
Corliss———eommmmmmee o

Dorsetemem—mmm e ——

Wetness

Wetness

Wetness

Wetness

No major considerations or hazards

No major considerations or hazards

Water erosion

Slope

Water erosion

Slope
Water erosion
Slope

Water erosion

Surface stones
Water erosion

Slope
Surface stones
Water erosion

Surface stones
Water erosion

Surface stones
Water erosion

Slope
Surface stones
Water erosion

Slope
Surface stones
Water erosion

Slope
Water erosion

Slope
Water erosion
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FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS--Continued

Map symbol
and Site preparation and planting
soil name considerations
1248cC:
Nymore--————cece e mem e Water erosion
Verndale——=——————meweeo Water erosion
1249C:
Graycalm----—c—cemm—o Water erosion
Bootlake—=—————mmme Water erosion
1250C:
Abbeylake--——c——cmme Water erosion
Verndale——--—-——cmmmem e Water erosion
1252B:
Bootlake-——-ewm e Water erosion
Eagleview————e—ommme Water erosion
1263C:
Eagleview-—————cmemeeeo Water erosion
Bootlake-~mem e Water erosion
1291:
Sedgeville-————~emmooo Flooding
Potential poor tilth and compaction
Wetness
1306:
Karlstad--—~weccmmmmmme o No major considerations or hazards
1319B:
Rockwood-———mem e Surface stones
1319cC:
Rockwood-———cm e Surface stones
Water erosion
1319D:
Rockwood-————~cmmmmm Slope
Surface stones
Water erosion
13208B:
Blowers——-————meeae e Surface stones
Wetness
1321:
Paddock-——~——mwccm e Surface stones
Wetness
1365:
Hillview--——com e Wetness
1878:
Hamre-w-————————— - Wetness
1975:
Oylen-—ceemm No major considerations or hazards
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Greg A. Hildenbrand, executive director, Detroit Lakes Regional
Chamber of Commerce, helped prepare this section.

Becker County is a prime tourist area because of the
natural beauty of its lakes and forests. There are 412

lakes within a 25-mile radius of the city of Detroit Lakes.

These lakes are used extensively for fishing, boating,
swimming, and other recreational activities.
Approximately 100 resorts along these lakes host many
tourists during the summer. The city of Detroit Lakes
has a mile-long public beach that attracts many tourists
(fig. lI-5).

Approximately 181,600 acres of county, State, and
Federal lands in Becker County are available to the
public for hunting and other recreational activities. The
largest contiguous area of public land is the Tamarack
National Wildlife Refuge, which has a surface area of
42,700 acres of land and water. The refuge is a nesting
ground for ducks, geese, and grouse. Parts of the
refuge are a sanctuary for waterfowl during their
migrations. Hunting of white-tailed deer, ruffed grouse,
and waterfow! is permitted in specified areas on the
refuge. The refuge contains a large population of
nesting bald eagles.

The county has nine public golf courses, about 200
miles of snowmobile trails, and 50 miles of cross-
country skiing trails. Detroit Mountain, near Detroit
Lakes, is a downhill skiing area.

The soils of the survey area are rated in the table
“Recreationai Development” according to limitations
that affect their suitability for recreation. The ratings are
based on restrictive soil features, such as wetness,
slope, and texture of the surface layer. Susceptibility to
flooding is considered. Not considered in the ratings,
but important in evaluating a site, are the location and
accessibility of the area, the size and shape of the area
and its scenic quality, the ability of the soil to support
vegetation, access to water, potential water
impoundment sites, and either access to public sewer
lines or the capacity of the soil to absorb septic tank
effluent. Soils subject to flooding are limited, in varying
degrees, for recreational uses by the duration of
flooding and the season when it occurs. Onsite
assessment of the height, duration, intensity, and

frequency of flooding is essential in planning
recreational facilities.

Camp areas are tracts of land used intensively as
sites for tents, trailers, and campers and for outdoor
activities that accompany such sites. These areas
require site preparation, such as shaping and leveling
the tent and parking areas, stabilizing roads and
intensively used areas, and installing sanitary facilities
and utility lines. Camp areas are subject to heavy foot
traffic and some vehicular traffic. The soils are rated on
the basis of soil properties that influence the ease of
developing camp areas and performance of the areas
after development. Also considered are the soil
properties that influence trafficability and promote the
growth of vegetation after heavy use.

Picnic areas are natural or landscaped tracts of land
that are subject to heavy foot traffic. Most vehicular
traffic is confined to access roads and parking areas.
The soils are rated on the basis of soil properties that
influence the cost of shaping the site, trafficability, and
the growth of vegetation after development. The surface
of picnic areas should absorb rainfall readily, remain
firm under heavy foot traffic, and not be dusty when dry.

Playgrounds are areas used intensively for baseball,
football, or similar activities. These areas require a
nearly level soil that is free of stones and that can
withstand heavy foot traffic and maintain an adequate
cover of vegetation. The soils are rated on the basis of
soil properties that influence the cost of shaping the
site, trafficability, and the growth of vegetation. Slope
and stoniness are the main concerns in developing
playgrounds. The surface of the playgrounds should
absorb rainfall readily, remain firm under heavy foot
traffic, and not be dusty when dry.

Paths and trails are areas used for hiking and
horseback riding. The areas should require little or no
cutting and filling during site preparation. The soils are
rated on the basis of soil properties that influence
trafficability and erodibility. Paths and trails should
remain firm under foot traffic and not be dusty when
dry.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
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Figure 1I-5.—This public beach is in an area of Rushlake and Hangaard soils, lake beaches, on Little Detroit Lake. The many lakes in Becker
County provide numerous opportunities for recreational activities.

required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject
to prolonged flooding during the period of use. They
have moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.

The interpretive ratings in this table help engineers,
planners, and others to understand how soil properties
influence recreational uses. Ratings for proposed uses
are given in terms of limitations. Only the most
restrictive features are listed. Other features may limit a
specific recreational use.

The degree of soil limitation is expressed as slight,
moderate, or severe.

Slight means that soil properties are favorable for the
rated use. The limitations are minor and can be easily

overcome. Good performance and low maintenance are
expected.

Moderate means that soil properties are moderately
favorable for the rated use. The limitations can be
overcome or modified by special planning, design, or
maintenance. During some part of the year, the
expected performance may be less desirable than that
of soils rated slight.

Severe means that soil properties are unfavorable for
the rated use. Examples of limitations are slope,
bedrock near the surface, flooding, and a seasonal high
water table. These limitations generally require major
soil reclamation, special design, or intensive
maintenance. Overcoming the limitations generally is
difficult and costly.

The information in the table “Recreational
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Development” can be supplemented by other streets in the table “Building Site Development” and
information in this survey, for example, interpretations interpretations for septic tank absorption fields in the
for dwellings without basements and for local roads and table “Sanitary Facilities.”
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Soil Survey of

(The information in this table indicates the dominant soil condition but does not eliminate the need for
onsite investigation)

Map symbol Camp areas Picnic areas Playgrounds Paths and trails | Golf fairways
and soil name
20B:
Chapett——--——--o Slight-—=cceu- Slight—————cccmeuo Moderate: Slightee—cemeeeee Slight.
slope,
small stones.
20C2:
Chapett-—--eeu-- Moderate: Moderate: Severe: Slight-=cecmmmma o Moderate:
slope. slope. slope. slope.
20E:
Chapett-w-—-—me-- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.
26:
Aazdahl----=--—- Slight---—ecco——-- Slightee-mceeeeeua Slight-———-=caac—u Slight-———-ccwueo Slight.
33B:
Barnes------—-—— Slight---ccocaa——- Slight--cceeeeae— Moderate: Slight--me—cooomme Slight.
slope,
small stones.
36:
Flom----remmaaa— Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.
38B:
Waukon----—ce-—— Slight---cweeao—-—- Slight-—-ccmce—aau Moderate: Slight-—cmeeceao Slight.
slope.
38C:
Waukon-—--——-cao Moderate: Moderate: Severe: Slight-——-cwccaoo Moderate:
slope. slope. slope. slope.
38E:
Waukon--——ca—--- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.
40B:
Nebish~eeeaaeaoo Slight-——e—cceeao Slight-e-—ecaeema Moderate: Slight-——-—cacwe Slight.
slope,
small stones.
40C:
Nebish-——comceuo Moderate: Moderate: Severe: Slight-————ccmeeeo Moderate:
slope. slope. slope. slope.
40B:
Nebish-—-wcue-—- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.
47:
Colvin-——ce=auuo Severe: Moderate: Severe: Moderate: Moderate:
wetness. wetness, wetness. wetness. wetness.
percs slowly.
63:
Rockwell---mmem- Severe: Moderate: Severe: Moderate: Moderate:
wetness. wetness, wetness. wetness. wetness.

percs slowly.
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Map symbol Camp areas Picnic areas Playgrounds Paths and trails | Golf fairways
and soil name
108:
McIntoshe-——-emo Moderate: Moderate: Moderate: Slight--c—mmmmee Slight.
wetness, wetness, wetness,
percs slowly. percs slowly. percs slowly.
111:
Hangaard---—--—- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness,
droughty.
121:
Wykeham——-————-- Slight-———-——co Slight-—-——--—u- Moderate: Slight--we——ecaema Slight.
slope,
small stones.
125:
Beltrami--——-—--~ Slight-———-—cce-- Slighteeccaaaaaao Moderate: Slight-———ccmaceao Slight.
slope,
small stones.
133a:
Dalbo-~————cmmn Slight-—--- Slight~eeeecamo Slight-wc—cmce——e Severe: Slight.
erodes easily.
133B:
Dalbo--—--—cccex Slight-———-—eceeun Slight———eecen Moderate: Severe: Slight.
slope. erodes easily.
133C:
Dalbo--=ceeeaeao Moderate: Moderate: Severe: Severe: Moderate:
slope. slope. slope. erodes easily. slope.
133E:
Dalbo=cememcmaea Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. erodes easily. slope.
137
Dovray-===wec-—- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, too clayey, ponding, ponding,
too clayey. too clayey. ponding. too clayey. too clayey.
141B:
Egeland---——-=w- Slight-———-—cceeo Slight-~eceaaaao Moderate: Slight-~c-ccmoeee Moderate:
slope. droughty.
141cC:
Egeland---—-eu—- Moderate: Moderate: Severe: Slighteeeomcmeeo Moderate:
slope. slope. slope. droughty,
slope.
168B:
FOrman--—e——-—e- Slight----ceemaaao Slight-—-——-rmeaax Moderate: Slight-——mcmmccen Slight.
slope.
168C2:
Forman--------—— Moderate: Moderate: Severe: Slight-c——cceeememn Moderate:
slope. slope. slope. slope.
168D2:
Forman----——w—-w- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.
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Map symbol Camp areas Picnic areas Playgrounds Paths and trails | Golf fairways
and soil name
168E:

Forman----——-—-- Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope.

171B:

Formdale--—----- Slight-——————————- Slight--——-—-——-—- Moderate: Slight---—--—eo- Slight.
slope.

180:

Gonvick—————-amo Slight-—---- Slight------~occum Moderate: Slight-————-——wwe—o Slight.

slope.
184:

Hamerly------—-- Moderate: Moderate: Moderate: Slight--eoocee—— Slight.
wetness. wetness. slope,

wetness.
191:

Epoufette---w--- Severe: Severe: Severe: Severe: Severe:

wetness. wetness. small stones, wetness. wetness.
wetness.
202:

Meehan----———c-—-- Severe: Severe: Severe: Moderate: Severe:
wetness, too acid. wetness, wetness, too acid.
too acid. too acid. too sandy.

207D:

Nymore--w-we—--- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. too sandy, droughty,
slope. slope.
267B:

Snellman----—--- Slighte-wee-amoo—- Slight---—cceeeeen Moderate: Slight-—ceeeeaaau Moderate:
slope, large stones.
small stones.

267C:

Snellman-------- Moderate: Moderate: Severe: Slight-——-cccmmeua Moderate:

slope. slope. slope. large stones,
slope.
267E:

Snellman---——--- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

315A:

Bootlake--=emw-- Slight----————--—- Slight———-wwrcme——- Slight-—————-—--—- Slight-——--—-ceeua Moderate:

droughty.
315B:

Bootlake----——-- Slighte--——-———-—- Slight-——wcecceea—- Moderate: Slight-————o Moderate:
slope. droughty.

332B:

Sugarbush---———- Slight-==-—-m—eo— Slight---cemmeeem Moderate: slight--———-—-——— Moderate:
slope, droughty.
small stones.

335:

Urness——-——-—-——- Severe: Severe: Severe: Severe: Severe:

ponding. ponding. ponding. ponding. ponding.
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Map symbol Camp areas Picnic areas Playgrounds Paths and trails | Golf fairways
and soil name

339:

Fordville--——--- Slight--v-=-c-uum= Slight----cecuuuun Slight--w--- Slight -=w-|Slight.

344:

Quam---c~—-—————- Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding.

351:

Colvin---—-—ce—- Severe: Severe: Severe: Severe: Severe:

ponding. ponding. ponding. ponding. ponding.
375:

Forada-----—-—---- Severe: Moderate: Severe: Moderate: Moderate:

wetness. wetness. wetness. wetness. wetness.
398:

Winger------—--- Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding.

406A:

Dorset-e-——-—ee—- Slight-—-—-—--—-=- Slight--—————cweuo Moderate: Slight--—-—-—-c~=-- Moderate:
small stones. droughty.

406B:

Dorset--=-———-—-—-—- Slight-~--- Slight---—-ce=muuu Moderate: Slight------——-——- Moderate:
slope, droughty.
small stones.

413:

Osakig—---——---- Slight---——--cnmun Slight--=—-n------ Moderate: Slight---—-—--—-—- Moderate:

small stones. droughty.
418:

Lamoure-——w==m===- Severe: Severe: Severe: Severe: Severe:
flooding, wetness. wetness. wetness. wetness.
wetness.

422B:

Bygland----—=-—--- Slight--—-~m—meeee Slight--weeemeeeew Moderate: Slight--ceceeema—o Slight.
slope.

422C:

Bygland--------- Moderate: Moderate: Severe: Slight--ecm—memeeo Moderate:
slope. slope. slope. slope.

503B:

Balmlake-------—- Slight--—-w-—-oo— Slight----cremeemm Moderate: Slight----—--vmmun Slight.
slope.

503C:

Balmlake--------~ Moderate: Moderate: Severe: Slight--—=c-cmuemn Moderate:
slope. slope. slope. slope.

503E:

Balmlake----==~- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

508:

Wyndmere-------- Moderate: Moderate: Moderate: Moderate: Moderate:

wetness. wetness. wetness. wetness. wetness.

131
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Map symbol Camp areas Picnic areas Playgrounds Paths and trails | Golf fairways
and soil name
540:

Seelyeville-—==- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

541:

Rifle--mmemmcuo— Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

544:

Cathro---—------- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

564:

Friendship------ Moderate: Moderate: Moderate: Moderate: Moderate:
too sandy. too sandy. small stones, too sandy. droughty.

too sandy.
567A:

Verndale---——-—- Slight-—=———ceoao— Slight--ewecaaaa— Moderate: Slight--mecammaea—o Moderate:
small stones. droughty.

567B:

Verndale---———--- Slight---=mecemme Slight--——ecceeuo Moderate: Slight--=wccaaeao Moderate:
slope, droughty.
small stones.

579C2:

Formdale-------- Moderate: Moderate: Severe: Slight---———ecee Moderate:
slope. slope. slope. slope.

Langhei-—---c--u Moderate: Moderate: Severe: Slight-=coemcmen Moderate:
slope, slope, slope. slope.
percs slowly. percs slowly.

Sandberg-~-——--- Moderate: Moderate: Severe: Slight--—=—-—me-uq Moderate:
slope. slope. slope, small stones,

small stones. droughty.

624:

ROSY~-omemcmea Slight————-——o—o Slight--—-cemmeuca—q Slight———c—ccmun Slight--——mmcmmmee Slight.

701:

Runeberg-------- Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding.

711B:

Arvilla-—c———e-- Slight-—---—-———— Slight--—=—-=veceu Moderate: Slight-=cecacaaa— Moderate:
slope. droughty.

Sandberg-------- Moderate: Moderate: Severe: Slight-—--—occeem Moderate:
small stones. small stones. small stones. small stones,

droughty.
711C:

Arvilla--—————-- Moderate: Moderate: Severe: Slighte-———cememu Moderate:
slope. slope. slope. droughty,

slope.

Sandberg-------- Moderate: Moderate: Severe: Slight-—wo—coeoo Moderate:
slope. slope. slope, small stones,

small stones.

droughty.
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Map symbol Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
and soil name
718B:

Naytahwaush----- Slight---———-wc-=- Slight----ccocee-- Moderate: Slight--mecmccena- Slight.
slope.

718C:

Naytahwaush----—- Moderate: Moderate: Severe: Slight---ececemue- Moderate:
slope. slope. slope. slope.

718E:

Naytahwaush----- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

721E:

Corliss—=--—m—- Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. droughty,

slope.
746:

Haslie----—-———- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

747B:

Audubon----~=~-- Slight---- Slight ---|Moderate: Slight--—-eeveuuoao Slight.
slope.

753D:

Abbeylake--=---- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. too sandy, droughty,
slope. slope.
753E:

Abbeylake-----~-~ Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. droughty,

slope.
765:

Smiley-~--vmemem Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness.
767:

Auganaush---w--- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

775B:

Sugarbush------- Slight----~ccemee- Slight-eemmmmmmeue Moderate: Slight-———ceeemmaan Moderate:
slope, droughty.
small stones.

Two Inlets-~---- Moderate: Moderate: Severe: Slight-------ncuuo Moderate:

small stones. small stones. small stones. small stones,
droughty.
775C:

Sugarbush-~----- Moderate: Moderate: Severe: Slight--—-=m-mcuen Moderate:
slope. slope. slope. droughty,

slope.

Two Inlets------ Moderate: Moderate: Severe: Slight-wocmme—aeo Moderate:
slope, slope, slope, small stones,
small stones. small stones. small stones. droughty,

slope.
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Map symbol Camp areas Picnic areas Playgrounds Paths and trails | Golf fairways
and soil name
776B:

Snellman----=---- Slight-——cemeee o Slight----mcmmeao Moderate: Slight-e—cemmmeen Moderate:
slope, large stones.
small stones.

Sugarbush--—----|Slight - Slight---cceeoo Moderate: Slight-———ccme Moderate:
slope, droughty.
small stones.

776C:
Snellman---———--- Moderate: Moderate: Severe: Slight-——cccea Moderate:
slope. slope. slope. large stones,
slope.
Sugarbush---—---- Moderate: Moderate: Severe: Slight--—--wccuo Moderate:
slope. slope. slope. droughty,
slope.
776E:

Snellman-------- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.

Sugarbush------- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.
778B:

Dorset-—---ee——o Slight--—---——uu- Slight--—--—--=--- Moderate: Slight---—-—-———-- Moderate:
slope, droughty.
small stones.

Corliss—ceeeca— Moderate: Moderate: Moderate: Moderate: Severe:

too sandy. too sandy. slope, too sandy. droughty.
small stones.
778C:
Dorsetr=-~mewa—— Moderate: Moderate: Severe: Slight--———cceocea Moderate:
slope. slope. slope. droughty,
slope.
Corlisgs—mmmmmaan Moderate: Moderate: Severe: Moderate: Severe:
slope, slope, slope. too sandy. droughty.
too sandy. too sandy.
780B:

Audubon------ca- Slightewcecceeaao Slight-——-——-—c-- Moderate: Slight---wc—ocemooo Slight.
slope.

Boyerlake--—---- Moderate: Moderate: Moderate: Slight-wceeee Slight.

percs slowly. percs slowly. slope,
percs slowly.
780C2:

Audubon-----—--= Moderate: Moderate: Severe: Slight--~mwcaoaao Moderate:

slope. slope. slope. slope.

Boyerlake------- Moderate: Moderate: Severe: Slight---eceeemueo Moderate:

slope, slope, slope. slope.
percs slowly. percs slowly.
780D2:

Audubon------ca- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.
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780D2:

Boyerlake----e-- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.
785:

Hamerly--—--————- Moderate: Moderate: Moderate: slight-—————————- Slight.
wetness, wetness, slope,
percs slowly. percs slowly. wetness,

percs slowly.

Winger----—————- Severe: Moderate: Severe: Moderate: Moderate:

wetness. wetness, wetness. wetness. wetness.
percs slowly.
786:

Winger---------- Severe: Moderate: Severe: Moderate: Moderate:
wetness. wetness, wetness. wetness. wetness.

percs slowly.

Hamerly-<---=--- Moderate: Moderate: Moderate: Slight-——-cccemm—- Slight.
wetness, wetness, slope,
percs slowly. percs slowly. wetness,

percs slowly.

Colvin-—cececn—o Severe: Severe: Severe: Severe: Severe:

ponding. ponding. ponding. ponding. ponding.
797:

Mooselake---=--- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

Lupton--——-—e--- Severe: Severe: Severe: Severe: Severe:
wetness, wetness, excess humus, wetness, wetness,
excess humus. excess humus. wetness. excess humus. excess humus.

867B:

Graycalm----==== Moderate: Moderate: Moderate: Moderate: Severe:
too sandy. too sandy. slope, too sandy. droughty.

small stones.

Menahga-------~- Moderate: Moderate: Moderate: Moderate: Moderate:
too sandy. too sandy. slope, too sandy. droughty.

small stones.
867C:

Graycalm-------- Moderate: Moderate: Severe: Moderate: Severe:
slope, slope, slope. too sandy. droughty.
too sandy. too sandy.

Menahga----=-~~- Moderate: Moderate: Severe: Moderate: Moderate:
slope, slope, slope. too sandy. droughty,
too sandy. too sandy. slope.

867E:

Graycalm-------- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. too sandy, droughty,

slope. slope.

Menahga--------- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. too sandy, slope.

slope.
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903B:

Barnes--—-—-——=-w= Slight——mccmmeaeao Slight----—cccuo—- Moderate: Slight--ceccmmeeee Slight.
slope,
small stones.

Langhei-———--e-—-— Slight - Slight Moderate: Slight-wm——cmmeeem Slight.
slope.

903C2:

Barnes---we-——m- Moderate: Moderate: Severe: Slight-——cmeo Moderate:

slope. slope. slope. slope.

Langhei-—-caoc-—o Moderate: Moderate: Severe: Slight-———-wceeen Moderate:

slope. slope. slope. slope.
931C2:

Formdale-~-—w--- Moderate: Moderate: Severe: Slight-—weommoe o Moderate:

slope. slope. slope. slope.

Langheji-w-oe—wuo Moderate: Moderate: Severe: Slight-——ccemomee Moderate:

slope, slope, slope. slope.
percs slowly. percs slowly.
942D2:

Langhei----mw--- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.

Barnes-~-—-ce———— Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.
943D2:

Langhei-—--mcuo- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.

Formdale----=w-- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.
943E:

Langhei-—-———-uo Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.

Formdale---——--- Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.
9518B:

Nebish-—-ceoewu- Slight-—-——rwweua-- Slight---——oeoeu Moderate: Slight-———mmco Slight.
slope,
small stones.

Sugarbush-———--- Slight---——-—--—- Slight--———cecean Moderate: Slight-——~ecoeo Moderate:
slope, droughty.
small stones.

951C:

Nebish——-cmuea—o Moderate: Moderate: Severe: Slight-—ecccceaeme Moderate:

slope. slope. slope. slope.

Sugarbush--—----- Moderate: Moderate: Severe: Slight-—=————cmun Moderate:

slope. slope. slope. droughty,

slope.



Becker County, Minnesota—Part [l

RECREATIONAL DEVELOPMENT--Continued

Map symbol Camp areas Picnic areas Playgrounds Paths and trails | Golf fairways
and soil name .
951E:

Nebish-—meeeauao Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

Sugarbush------- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1015:

Udipsamments----|Severe: Severe: Severe: Severe: Moderate:

too sandy. too sandy. too sandy. too sandy. droughty,
too sandy.
1016:

Udorthents------ Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.
1027:
Udorthents.
1030:

Pits.

Udipsamments----|Severe: Severe: Severe: Severe: Severe:
slope, slope, slope, too sandy, slope.
too sandy. too sandy. too sandy. slope.

1104B:

Waukon--—--——~-w- Slight----- Slight-—---c=vcuco Moderate: Slight-~-ccceeeaeo Slight.
slope.

Dorset----wee-—- Slight---- Slight --|Moderate: Slight-——e-emee Moderate:
slope, droughty.
small stones.

1104C:

Waukon----————--- Moderate: Moderate: Severe: Slight-=e—ceeaeeao Moderate:
slope. slope. slope. slope.

Dorset--~mrmmewn Moderate: Moderate: Severe: Slight-c—eremeeeao Moderate:
slope. slope. slope. droughty,

slope.
1111:

Nidarogs~=-=-=cw-- Severe: Severe: Severe: Severe: Severe:
flooding, ponding, excess humus, ponding, ponding,
ponding, excess humus. ponding, excess humus. flooding,
excess humus. flooding. excess humus.

1113:

Haslie~-~~mecueu Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

Seelyeville-——-- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

Cathro-----ee--- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,

excess humus.

excess humus.

ponding.

excess humus.

excess humus.
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11258B:

Sverdrup-------- Slight--- Slight-~-c-oucueee Moderate: Slight-————cceue—o Moderate:
slope. droughty.

Abbeylake--—--—- Moderate: Moderate: Moderate: Moderate: Severe:
too sandy. too sandy. slope, too sandy. droughty.

small stones,
too sandy.
1125C:

Sverdrup-------- Moderate: Moderate: Severe: Slight-—-—-—-u- Moderate:
slope. slope. slope. droughty,

slope.

Abbeylake---—--- Moderate: Moderate: Severe: Moderate: Severe:
slope, slope, slope. too sandy. droughty.
too sandy. too sandy.

11268B:

Verndale--——--—- Slight-——————oooo- Slight--——-—eeeo Moderate: Slight---——————o—- Moderate:
slope, droughty.
small stones.

Nymore-«--————-- Moderate: Moderate: Moderate: Moderate: Severe:

too sandy. too sandy. slope, too sandy. droughty.
too sandy.
1127A:

Bootlake-——-—e-- Slight Slight Slight-—————ceceuo Slight-————cmoo Moderate:

droughty.

Graycalm-------~ Moderate: Moderate: Moderate: Moderate: Severe:
too sandy. too sandy. small stones, too sandy. droughty.

too sandy.

1127B:

Bootlake-—————— Slight-————cceeeeo Slight————ceeeeeo Moderate: Slightececmmmamaao Moderate:
slope. droughty.

Graycalm-------- Moderate: Moderate: Moderate: Moderate: Severe:
too sandy. too sandy. slope, too sandy. droughty.

small stones.

1128:

Cathro--e-eee——o Severe: Severe: Severe: Severe: Severe:
flooding, ponding, excess humus, ponding, ponding,
ponding, excess humus. ponding. excess humus. excess humus.
excess humus.

1129:

Lindaas-~------~~ Severe: Moderate: Severe: Moderate: Moderate:

wetness. wetness, wetness. wetness. wetness.
percs slowly.

1130:

Wolverton-w—-——- Slight—--—cememeem Slight-emmecmmmne" Slight------ Slight Slight.

1131B:

Verndale-------- Slight--ceemmmmm—a- Slight-—————-cu-- Moderate: Slight---cemcmaeee Moderate:
slope, droughty.

small stones.
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1131B:

Abbeylake--—-——- Moderate: Moderate: Moderate: Moderate: Severe:
too sandy. too sandy. slope, too sandy. droughty.

small stones,
too sandy.
1132B:

Eagleview-----—-- Moderate: Moderate: Moderate: Moderate: Moderate:
too sandy. too sandy. slope, too sandy. droughty.

small stones.

Balmlake--~-==== Slight--- Slight Moderate: Slight-——————vuuuo Slight.

slope.
1132¢C:

Eagleview-----~- Moderate: Moderate: Severe: Moderate: Moderate:
slope, slope, slope. too sandy. droughty,
too sandy. too sandy. slope.

Balmlake-—m~———— Moderate: Moderate: Severe: Slight-—————ccee-- Moderate:
slope. slope. slope. slope.

1132E:

Eagleview---—---- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. too sandy, slope.

slope.

Balmlake------=- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1135:

Foxlake-----<w-=~ Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness.
1136:

Nidaros--------- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

1137B:

Birchlake------- Slight-=-——————wu-- Slight----c-emuem- Moderate: Slight----——--—--- Slight.

slope.
1137cC:

Birchlake---«=--- Moderate: Moderate: Severe: Slight---—-emmmee= Moderate:
slope. slope. slope. slope.

1137D:

Birchlake------- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1137E:

Birchlake--==--~ Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope.

1138:

Rushlake---—--w- Moderate: Moderate: Moderate: Moderate: Severe:
too sandy. too sandy. small stones, too sandy. droughty.

too sandy.

Hangaard-------- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness,

droughty.
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1140B:
Eagleview--—~ewu-- Moderate: Moderate: Moderate: Moderate: Moderate:
too sandy. too sandy. slope, too sandy. droughty.
small stones.

Snellman---——--- Slight Slight - |Moderate: Slight--e-eocceaun Moderate:
slope, large stones.
small stones.

1140C:

Eagleview---~—-- Moderate: Moderate: Severe: Moderate: Moderate:
slope, slope, slope. too sandy. droughty,
too sandy. too sandy. slope.

Snellman---—==u-- Moderate: Moderate: Severe: Slight———ceeceo Moderate:

slope. slope. slope. large stones,
slope.
1149:
Hamerly---————-- Moderate: Moderate: Moderate: Slight-————ccmeuo Slight.
wetness, wetness, slope,
percs slowly. percs slowly. wetness,
percs slowly.
1195B:

Sybil--mrcmeeaao Slight-—--==cecoeo Slight-—--cecemee- Moderate: Slight—-—ccccomee Moderate:
slope. droughty.

Bagleview--—-—--- Moderate: Moderate: Moderate: Moderate: Moderate:

too sandy. too sandy. slope, too sandy. droughty.
small stones.
1195C:
Sybil-—memmmmee Moderate: Moderate: Severe: Slight-—-—ecoeuo Moderate:
slope. slope. slope. droughty,
slope.
Eagleview--—---- Moderate: Moderate: Severe: Moderate: Moderate:
slope, slope, slope. too sandy. droughty,
too sandy. too sandy. slope.
1195E:

Sybil-———cme Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.

Eagleview--—---- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. too sandy, slope.
slope.
1196B:

Lidaeecommmaano Slight-——cccceemmu Slight-—--——eceeo Moderate: Slight--weemmmeee Moderate:
slope. large stones,

droughty.

Two Inlets————-- Moderate: Moderate: Severe: Slight-——-ceeaaaao Moderate:

small stones. small stones. small stones. small stones,
droughty.
1196C:

Lida--=-cecemme Moderate: Moderate: Severe: Slightee—ccmcmaee Moderate:

slope. slope. slope. large stones,
droughty,

slope.
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1196C:

Two Inlets------~ Moderate: Moderate: Severe: Slight-——m—mmemuae Moderate:
slope, slope, slope, small stones,
small stones. small stones. small stones. droughty,

slope.
1196E:

Lida=-=-coccaua— Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

Two Inlets—---—-—- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope, slope. slope.

small stones.
1200:

Egglake------cu- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

1201C:

Sugarbush---—-—- Moderate: Moderate: Severe: Slight---————cee Moderate:
slope. slope. slope. droughty,

slope.

Snellman-------- Moderate: Moderate: Severe: Slighteeco—accaao Moderate:
slope. slope. slope. large stones,

slope.
1201E:

Sugarbush---—---- Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope.

Snellman----e--- Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope.

1210:

Paddock---~-=-=- Severe: Moderate: Severe: Moderate: Moderate:
wetness. wetness, wetness. wetness. large stones,

percs slowly. wetness.

Epoufette--~=~-- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. small stones, wetness. wetness.

wetness.
1211:

Egglake-=-===ww—- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

Cathro---------- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

1225:

Wykeham-——————— Slight-—--ceccueeuo Slight----emmemem- Moderate: Slight-----euoemm- Slight.

slope,
small stones.

Karlstad----—---- Slight-———-—ceuuuo Slight----ccceue-- Moderate: Slight-meeeeueaaao Moderate:

slope. droughty.

1227:

Quam--=rmecca——— Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding.
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1227:

Cathro------—w-- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

Urness————---~-- Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding.

1230:

Haslie--—==cec———o Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

Nidaros---w-w———- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

1234B:

Formdale-————~-- Slight---- Slight---ccemcaaao Moderate: Slight-—---ececa—o Slight.

slope.

Buse---————c-~= Slight--—cccceeo-- Slight-rccccoaaaao Moderate: Slight-———-mcceeeo Slight.

slope,
small stones.
1235B:

Formdale-~—=e==- Slight-----cceeeo- Slight----cmecee-- Moderate: Slight--cccmmaaa— Slight.

slope.

Bus@--—ceceeam—o Slight Slight ----|Moderate: Slight-—c——ceeoo Slight.

slope,
small stones.

Sandberg-------- Moderate: Moderate: Severe: Slight---~-ccecu-c Moderate:

small stones. small stones. small stones. small stones,
droughty.
1236B:

Eagleview--—-———- Moderate: Moderate: Moderate: Moderate: Moderate:
too sandy. too sandy. slope, too sandy. droughty.

small stones.
1236C:

Eagleview--—--—- Moderate: Moderate: Severe: Moderate: Moderate:
slope, slope, slope. too sandy. droughty,
too sandy. too sandy. slope.

1236E:

Eagleview------- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. too sandy, slope.

slope.
1238E:

Two Inlets——---- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope, slope. slope.

small stones.

Sugarbush--—-~-- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1242D:

Sandberg----—--- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope, slope. slope.

small stones.
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1242D:

Arvilla---——---- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1243B:

SOlememm e Slight---——-=wc--- Slight--———cececm—- Moderate: Slight-——————————- Moderate:
slope, large stones.
small stones.

1243C:

Sol-———--————- Moderate: Moderate: Severe: Slight--—————--—--- Moderate:

slope. slope. slope. large stones,
slope.
1243E:

Sol-ceccmrrcnnmm Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1244B:

3 e Slight----————cuen Slight-———eeceeamn Moderate: Slight-————ceoeeuu Moderate:
slope, large stones.
small stones.

Sugarbush------- Slight---—-=cee—-- Slight---—-ccmueuu Moderate: Slight-——————co——- Moderate:
slope, droughty.
small stones.

1244cC:

SO0lemmmmm e Moderate: Moderate: Severe: Slight----———oeo—- Moderate:
slope. slope. slope. large stones,

slope.

Sugarbush------- Moderate: Moderate: Severe: Slight------ueee- Moderate:
slope. slope. slope. droughty,

slope.
1244E:

S0l---—meemmemee Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

Sugarbush----——- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1246:

Winger------ew-- Severe: Moderate: Severe: Moderate: Moderate:

wetness. wetness, wetness. wetness. wetness.
percs slowly.
1247D:

Corlisgs-=w-—~==- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. too sandy, droughty,

slope. slope.

Dorset----—wcow- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1248C:

Nymore----cece=- Moderate: Moderate: Severe: Moderate: Severe:
slope, slope, slope. too sandy. droughty.
too sandy. too sandy.

Verndale-------- Moderate: Moderate: Severe: Slight---mcmoeoeem Moderate:
slope. slope. slope. droughty,

slope.
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1249C:

Graycalm--—----- Moderate: Moderate: Severe: Moderate: Severe:
slope, slope, slope. too sandy. droughty.
too sandy. too sandy.

Bootlake--we—aeu Moderate: Moderate: Severe: Slight—--—meeaauaoo Moderate:
slope. slope. slope. droughty,

slope.
1250C:

Abbeylake——==e—- Moderate: Moderate: Severe: Moderate: Severe:
slope, slope, slope. too sandy. droughty.
too sandy. too sandy.

Verndale-—--—=-- Moderate: Moderate: Severe: Slight--—ccmmmne Moderate:
slope. slope. slope. droughty,

slope.
1251:

Lamoure-----—--- Severe: Severe: Severe: Severe: Severe:
flooding, wetness. wetness, wetness. wetness,
wetness. flooding. flooding.

1252B:

Bootlake---~—--- Slight---- Slight--———-muo—o Moderate: Slight-w—cmcmmeeee Moderate:

slope. droughty.

Eagleview--———-- Moderate: Moderate: Moderate: Moderate: Moderate:
too sandy. too sandy. slope, too sandy. droughty.

small stones.
1263cC:

Eagleview-———=u- Moderate: Moderate: Severe: Moderate: Moderate:
slope, slope, slope. too sandy. droughty,
too sandy. too sandy. slope.

Bootlake---—==w- Moderate: Moderate: Severe: Slight-———wemeeuaao Moderate:
slope. slope. slope. droughty,

slope.
1291:

Sedgeville------ Severe: Severe: Severe: Severe: Severe:
flooding, ponding. ponding, ponding. ponding,
ponding. flooding. flooding.

1306:

Karlstad--~wc--- Slight-—cceeee-o Slight--=cam—ao Moderate: Slight-—ecemeom Moderate:
slope. droughty.

1317:

Vallers—--———--- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

1318:

Darnen---------- Slight-——-—-—-w-- Slight-ceccamomoe Slight-—-o—ceumuo Slight-e—-m—cmau_o Slight.

1319B:

Rockwood~—————-- Slight-——-———wu—o Slight-——-———muue Moderate: Slight———ccmo Moderate:

slope, large stones.

small stones.
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1319c:

Rockwood-=weeee— Moderate: Moderate: Severe: Slight---ceemoaoo Moderate:

slope. slope. slope. large stones,
slope.
1319D:

Rockwood---—---- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1320B:

Blowers---cew-—- Moderate: Moderate: Moderate: Slight-——mecoaeeao Moderate:
wetness. wetness. slope, large stones.

small stones,
wetness.
1321:

Paddock-mmmww——- Severe: Moderate: Severe: Moderate: Moderate:

wetness. wetness, wetness. wetness. large stones,
percs slowly. wetness.
1365:

Hillview--wc—e—o Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

1825B:

Seelyeville----- Severe: Severe: Severe: Severe: Severe:
wetness, wetness, excess humus, wetness, wetness,
excess humus. excess humus. wetness. excess humus. excess humus.

1878:

Hamre-----=—=—===- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

1938:

Lakepark-------- Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness.
1942:

Forada---------- Severe: Severe: Severe: Severe: Severe:

ponding. ponding. ponding. ponding. ponding.
1967:

Hamerly---ww—--- Moderate: Moderate: Moderate: Slighte————ceeuem- Slight.
wetness, wetness, slope,
percs slowly. percs slowly. wetness,

percs slowly.

Vallers--------- Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness.
1975:

Oylen--cweceaua—— Moderate: Moderate: Moderate: Slight—-—eemcmwee Moderate:

wetness. wetness. small stones, droughty.
wetness.
1997:

Vallers—w—w———-- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

Hamerly--------- Moderate: Moderate: Moderate: Slight-—eceeceaeeo Slight.
wetness, wetness, slope,
percs slowly. percs slowly. wetness,

percs slowly.
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1997:
Winger---------- Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding.




Wildlife Habitat

147

Earl Johnson, area wildlife manager, Minnesota Department of
Natural Resources, helped prepare this section.

The soil and water resources of Becker County are
the basis for a variety of vegetation communities that
provide habitat for many wildlife species. The county is
in an area of ecological transition between the prairie
and the woodlands. This transition area is a result of
the influences of climate, precipitation, and
environmental factors. The eastern part of the county is
dominated by a woodland landscape that provides
habitat for forest and forest-edge wildlife species, such
as ruffed grouse, woodcock, white-tailed deer, black
bear, gray squirrel, and snowshoe hare. The major
forest types are aspen and oak. These species produce
the best habitat when they are managed in small,
interspersed stands of various ages.

Woodland lakes and wetlands provide habitat for
beaver, otter, mink, muskrat, common loons, Canada
geese, wood duck, ring-necked duck, mallard, and
common goldeneye. The western part of the county
features prairie soils and abundant wetlands. It is
inhabited by prairie wildlife, including pheasant, greater
prairie chicken, Hungarian partridge, white-tailed deer,
jackrabbit, Canada geese, and many species of ducks.
Common duck species include wood duck, mallard,
ring-necked duck, blue-winged teal, gadwall, redhead,
and canvasback.

Although more than 99 percent of the native prairie
has been plowed and is under intensive agricultural
management, sizable remnants of native prairie habitat
exist in the northwestern part of the county within
Federal waterfowl production areas, State-owned
wildlife management areas, and tracts privately owned
by The Nature Conservancy. These prairie remnants
support populations of rarely seen native grasses,
flowers, and nongame mammals, birds, amphibians,
reptiles, and insects.

Nongame wildlife species are abundant in Becker
County. Populations of bald eagles and trumpeter
swans are noteworthy. Bald eagles occupied 30 known
nests in 1991. This number represents a three-fold
increase over the known nests 10 years earlier. The

trumpeter swan had disappeared from Minnesota since
before 1900 because of market harvesting for meat and
feathers. A restoration project was started in 1982 to
reestablish this majestic bird to the marshes of
Minnesota. From 1987 through 1991, about 152 swans
have been released in Minnesota, including 139 in
various marshes in Becker County. In 1991, ten pairs of
swans successfully nested and reared 26 cygnets.

Becker County has abundant public lands that
provide important habitat for wildlife. In the western half
of the county are 51 federally owned waterfowl
production areas covering about 11,000 acres. There
are also 16 State-owned wildlife management areas
making up about 7,600 acres. The Hamden Slough
National Wildlife Refuge has 2,500 acres under Federal
ownership. The eastern half of Becker County has
75,600 acres of tax-forfeited lands under county forest
management and 45,000 acres of State-owned lands
managed for timber and wildlife production. The
federally owned Tamarack National Wildlife Refuge
encompasses an area of 42,700 acres and is managed
for waterfowl, wildlife, and timber production.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. If food, cover,
or water is missing, inadequate, or inaccessible, wildlife
will be scarce or will not inhabit the area.

If the soils have potential for habitat development,
wildlife habitat can be created or improved by planting
appropriate vegetation, properly managing the existing
plant cover, and fostering the natural establishment of
desirable plants.

Elements of Wildlife Habitat

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants used by wildlife. Examples
are corn, soybeans, wheat, oats, and barley.

Grasses and legumes are domestic perennial
grasses and herbaceous legumes planted for wildlife
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Figure lI-6.—This area of Haslie, Seelyeville, and Cathro soils, ponded, provides good habitat for wetland wildlife.

food and cover. Examples are bromegrass, timothy,
orchardgrass, clover, alfalfa, wheatgrass, and birdsfoot
trefoit.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that
provide food and cover for wildlife. Examples are
bluestems, indiangrass, blueberry, goldenrod,
lambsquarters, dandelions, blackberry, ragweed,
wheatgrass, and nightshade.

The major soil properties affecting the growth of grain
and forage crops and wild herbaceous plants are depth
of the root zone, texture of the surface layer, the
amount of water available to plants, wetness, salinity,

and flooding. The length of the growing season also is
important.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage that
wildlife eat. Examples are oak, poplar, boxelder, birch,
maple, green ash, willow, and American elm. Examples
of fruit-producing shrubs that are suitable for planting on
soils that have good potential for these plants are
hawthorn, honeysuckle, American plum, redosier
dogwood, chokecherry, serviceberry, silver buffaloberry,
and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover that provide habitat or supply food in the
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form of browse, seed, or fruit-like cones. Examples are
pine, spruce, cedar, and tamarack.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Examples are
mountainmahogany, bitterbrush, snowberry, and big
sagebrush.

The major soil properties affecting the growth of
hardwood and coniferous trees and shrubs are depth of
the root zone, the amount of water available to plants,
and wetness.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded.
Wetland plants produce food or cover for wetland
wildlife, Examples of these plants are smartweeds, wild
millet, rushes, sedges, bulrushes, wild rice, arrowhead,
waterplantain, cattail, prairie cordgrass, bluejoint grass,
asters, and beggarticks.

The major soil properties affecting wetland plants are
texture of the surface layer, wetness, acidity or
alkalinity, and slope.

Shallow water areas have an average depth of less
than 5 feet. They are useful as habitat for some wildlife
species. They are naturally wet areas or are created by
dams, levees, or water-control measures in marshes or
streams. Examples are waterfowl feeding areas, wildlife
watering developments, beaver ponds, and other
wildlife ponds.

The major soil properties affecting shallow water
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areas are depth to bedrock, wetness, surface stoniness,
slope, and permeability.

Kinds of Wildlife Habitat

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, and shrubs. These areas produce grain
and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include Hungarian partridge, ring-necked pheasant,
sharp-tailed grouse, meadowlark, field sparrow, killdeer,
cottontail rabbit, and red fox.

Habitat for woodland wildlife consists of areas of
hardwoods or conifers or a mixture of these and
associated grasses, legumes, and wild herbaceous
plants. The wildlife attracted to this habitat include wild
turkey, ruffed grouse, thrushes, woodpeckers, owls, tree
squirrels, porcupine, raccoon, white-tailed deer, black
bear, and moose.

Habitat for wetland wildlife consists of open, marshy
or swampy shallow water areas, bogs, or flood plains
that support water-tolerant plants (fig. 11-6). The wildlife
attracted to this habitat include ducks, geese, herons,
bitterns, rails, muskrat, otter, mink, and beaver.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. The wildlife
attracted to rangeland include antelope, deer, sage
grouse, meadowlark, and lark bunting.
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WILDLIFE HABITAT

Soil Survey of

Potential for habitat elements

Potential as

habitat for--

Map symbol Grain Wwild Open- | Wood- Range-
and soil name and Grasses| herba-| Hard- Conif-|Shrubs|Wetland|Shallow land land |Wetland land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
20B:
Chapett-----~--—- Good Good Good Good Good --- |Very Very Good Good Very -—
poor. | poor. poor.
20C2:
Chapett—--——~-——- Fair Good Good Good Good -—— |Very Very Fair Good Very —_—
poor. | poor. poor.
20E:
Chapett-—-=—-——=—- Poor Fair Good Good Good -— |Very Very Fair Good Very -
poor. | poor. poor.
26:
Aazdahl---———--- Good Good Good Good Good --- |Poor Fair Good Fair Poor -—
33B:
Barnes----—----- Good Good Good Good Good Fair |Poor Very Good Good Very Fair.
poor. poor.
36:
Flom--cccmeeeae— Good Good Good Fair Fair Fair |Good Good Good Fair Good Fair.
38B:
Waukon-———-————- Good Good Good Good Good --- |Poor Very Good Good Very -—
poor. poor.
38C:
Waukon-----——--- Good Good Good Good Good --- |Very Very Good Good Very ———
poor. | poor. poor.
38E:
Waukon---—-———-—- Poor Fair Good Good Good --- |Very Very Pair Fair Very -
poor. poor. poor.
408B:
Nebish--——-———-- Good Good Good Good Good --- |Very Very Good Good Very ~==
poor. poor. poor.
40C:
Nebish--——————-- Fair Good Good Good Good --= |Very Very Good Good Very -—
poor. poor. poor.
40E:
Nebish--eecccuaao Poor Fair Good Good Good --- |Very Very Good Good Very ———
poor. poor. poor.
47:
Colvin--—————c-- Good Good Fair Fair Fair Fair |Good Good Good Fair Good Fair.
63:
Rockwell-wm-oeee Fair Fair Good Fair Fair Fair |Good Good Fair Fair Good Pair.
108:
McIntosh-—weece- Good Good Good Fair Fair Fair |[Poor Poor Good Fair Poor Good.
111:
Hangaard-------- Poor Fair Fair Fair Poor --- |Good Good Fair Fair Good ——-
121:
Wykeham---—-cce- Good Good Good Good Fair Good |[Poor Poor Good Good Poor ——
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Potential for habitat elements Potential as habitat for--
Map symbol Grain wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
125:
Beltrami-----~-- Good Good Good Good Fair --- |Very Very Good Good Very -—-
poor. | poor. poor.
133A:
Dalbo---——-—==-- Good Good Good Good Good Good |Poor Poor Good Good Poor -——
133B:
Dalbo-=wccececca-- Fair Good Good Good Good Good |Very Very Good Good Very -—
poor. poor. poor.
133C:
Dalbo---—----u-- Fair Good Good Good Good Good |Very Very Good Good Very ——
poor. | poor. poor.
133E:
Dalbo----vucwmun Poor Fair Good Good Good Good |Very Very Fair Good Very -
poor. | poor. poor.
137:
Dovray--—------—-—- Poor Poor Poor Poor Poor Poor |[Good Good Poor Poor Good Poor.
141B:
Egeland~---~==-- Fair Fair Good Fair Very Fair |Very Very Fair --- |Very Good.
poor. poor. | poor. poor.
141cC:
Egeland--------- Very Fair Good Poor Very Fair [Very Very Very --- |Very Good.
poor. poor. poor. | poor. | poor. poor.
168B:
Forman--«eeeeee~ Good Good Good Good Good Fair [Poor Very Good Good Very Fair.
poor. poor.
168C2:
Forman-----—----- Fair Good Good Good Good Fair [Very Very Good Good Very Fair.
poor. | poor. poor.
168D2:
Forman---------- Poor Good Good Good Good Fair |Very Very Fair Good Very Fair.
poor. | poor. poor.
168E:
Forman--e--c-e--- Very Very Good Good Good Fair |Very Very Very Good Very Fair.
poor. poor. poor. | poor. | poor. poor.
171B:
Formdale---~==~~ Good Good Good Good Fair --- |Poor Fair Good Fair Poor -—
180:
Gonvicke-=~cemwee Good Good Good Good Fair --- |Poor Poor Good Good Poor —
184:
Hamerly-------—- Good Good Good Good Good Fair |Fair Poor Good Good Poor Fair.
191:
Epoufette------- Fair Fair Poor Poor Poor --- |Good Good Fair Poor Good -——
202:
Meehan--——————w- Poor Fair Good Fair Fair -~-- |Fair Fair Fair Fair Fair -—
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WILDLIFE HABITAT--Continued

Soil Survey of

Potential for habitat elements

Potential as

habitat for--

Grain

Map symbol wild Open- | Wood- Range-
and soil name and |[Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| 1land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
207D:
Nymore--w—w———w- Very Poor Fair Poor Fair --- |Very Very Very Fair Very -—
poor. poor. | poor. | poor. poor.
267B:
Snellman----—--- Good Good Good Good Good --- |Poor Very Good Good Poor ——
poor.
267C:
Snellman-~-w—-—-—- Fair Good Good Good Good ~-- |Very Very Good Good Very ——
poor. | poor. poor.
267E:
Snellman-—--~e—-- Poor Fair Good Good Good --- |Very Very Fair Good Very -—-
poor. | poor. poor.
315A:
Bootlake--~———-- Fair Fair Good Good Good --- |Very Very Fair Good Very ---
poor. | poor. poor.
3158B:
Bootlake-------- Fair Fair Good Good Good --- |Very Very Fair Good Very ——-
poor. | poor. poor.
332B:
Sugarbush------- Fair Fair Good Good Good --- |Very Very Fair Good Very ——-
poor. | poor. poor.
335:
Urness—----———~-u- Fair Fair Fair Poor Very Poor |Good Good Fair Poor Poor -—
poor.
339:
Fordville--we--- Good Good Good Poor Very Fair |Very Very Good Very Very Good.
poor. poor. | poor. poor. | poor.
344:
Quam----——ccu--o Fair Fair Poor Poor Poor Poor |Good Good Fair Poor Good Poor.
351:
Colvin--—-caco—o Fair Fair Fair Poor Poor Poor |Good Good Fair Poor Good Fair.
375:
Forada----=———-o Good Good Fair Fair Fair --- |Good Good Good Fair Good —
398:
Winger--————eee-o Fair Fair Fair Poor Poor Fair |Good Good Fair Poor Good -———
406A:
Dorset~w——-——-uo Fair Fair Fair Fair Fair --- |Very Very Fair Fair Very -—=
poor. | poor. poor.
406B:
Dorset-—~-ww——e-- Fair Fair Fair Fair Fair --- |Very Very Fair Fair Very ———
poor. | poor. poor.
413:
Osakis————-=ceeu Fair Fair Fair Poor Poor --- |Poor Poor Fair Poor Poor -—
418:
Lamoure--——-wee—- Good Good Fair Good Good Fair |Fair Fair Good Good Fair Fair.
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Potential for habitat elements

Potential as

habitat for--

Map symbol Grain wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| 1land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
422B:
Bygland---—-———- Good Good Good Fair --- |Fair |Poor Poor Good Poor Poor -
422C:
Bygland---————- Good Good Good Fair ~-- |Fair |Poor Poor Good Poor Poor -—
503B:
Balmlake-—-—-——- Good Good Good Good Good --~ |Poor Very Good Good Very -—
poor. poor.
503C:
Balmlake-----———- Good Good Good Good Good --- |Poor Very Good Good Very -
poor. poor.
503E:
Balmlake-------- Fair Good Good Good Good -~~~ {Poor Very Good Good Very -—
poor. poor.
508:
Wyndmere---——--- Fair Good Good Good Good Fair |Fair Poor Good Good Poor Fair.
540:
Seelyeville----- Very Fair Good Poor Poor ~-~ [Good Good Fair Poor Good -
poor.
541:
Rifle--cecececcua- Fair Poor Poor Poor Poor --- |Good Good Poor Poor Good -
544:
Cathro-----cee-- Poor Fair Fair Poor Poor --- [Good Good Poor Poor Good -
564:
Friendship------ Poor Fair Good Fair Good --- |Poor Very Fair Good Very -—-
poor. poor.
567A:
Verndale------~= Good Good Good Good Good --- |Poor Very Good Good Poor -——
poor.
S567B:
Verndale---www-- Good Good Good Good Good --- |Poor Very Good Good Poor -—=
poor.
579C2:
Formdale----——-- Good Good Good Good Fair --- |Poor Fair Good Fair Poor -—-
Langhei--—--—-—- Fair Good Fair Fair Fair Fair |Very Very Fair Fair Very Fair.
poor. | poor. poor.
Sandberg-------- Poor Poor Good Poor Poor --- |Very Very Good Good Very -—=
poor. | poor. poor.
624:
ROBY-==mmmmm e Good Good Good Good Good Good Poor Poor Good Good Poor -—
701:
Runeberg-------- Very Poor Poor Poor Poor --~ |Good Good Poor Poor Good ———
poor.
711B:
Arvilla---—-——-- Fair Good Fair Fair Fair Poor |Very Very Fair Fair Very Poor.
poor. | poor. poor.
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WILDLIFE HABITAT--Continued

Soil Survey of

Potential for habitat elements

Potential as

habitat for--

Map symbol Grain wild Open-~ | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| 1land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
711B:
Sandberg-------- Poor Poor Good Poor Poor --- |Very Very Good Good Very -—
poor. | poor. poor.
711C:
Arvilla—w-———een Poor Fair Fair Fair Fair Poor |Very Very Fair Fair Very Poor.
poor. | poor. poor.
Sandberg-------- Poor Poor Good Poor Poor --- |Very Very Good Good Very -
poor. | poor. poor.
718B:
Naytahwaush---—- Good Good Good Good Good -—- |Very Very Good Good Very -—
poor. | poor. poor.
718C:
Naytahwaush----- Fair Good Good Good Good ~=~ |Very Very Fair Good Very -—-
poor. | poor. poor.
718E:
Naytahwaush----- Very Poor Fair Good Good --- |Very Very Poor Good Very -—
poor. poor. | poor. poor.
721E:
Corlisg—me—cmeax Very Very Fair Fair Fair --- |Very Very Poor Fair Very -—-
poor. | poor. poor. | poor. poor.
746:
Haslie--v-——creu Poor Poor Poor Poor Poor --- |Good Good Poor Poor Good -—-
747B:
Audubon---—c-we- Good Good Good Poor Poor --= |Very Very Good Poor Very -——
poor. | poor. poor.
753D:
Abbeylake--—---—- Poor Poor Fair Poor Fair --- |Very Very Poor Fair Very -
poor. | poor. poor.
753E:
Abbeylake--—---- Very Poor Fair Poor Fair --- |Very Very Poor Fair Very ——-
poor. poor. | poor. poor.
765:
Smiley--———=eu-- Good Good Fair Fair Fair Fair [Fair Good Fair --- |Good Fair.
767:
Auganaush-----—- Poor Fair Fair Fair Fair -~- |Good Fair Fair Fair Fair ——
775B:
Sugarbush--e---- Fair Fair Good Good Good ~-- |Very Very Fair Good Very -
poor. | poor. poor.
Two Inlets-=—w——- Fair Fair Fair Fair Fair --- |Very Very Fair Fair Very -—
poor. | poor. poor.
775C:
Sugarbushe—----- Fair Fair Good Good Good -—- |Very Very Fair Good Very ———
poor. | poor. poor.
Two Inlets-—---—- Very Poor Fair Poor Fair --- |Very Very Poor Fair Very -—-
poor. poor. | poor. poor.
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Potential for habitat elements Potential as habitat for--
Map symbol Grain wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
776B:
Snellman-------- Good Good Good Good Good -~- |Poor Very Good Good Poor —
poor.
Sugarbush----——-- Fair Fair Good Good Good --- |Very Very Fair Good Very -—
poor. | poor. poor.
776C:
Snellman-------—- Fair Good Good Good Good ~== |Very Very Good Good Very -—
poor. | poor. poor.
Sugarbush------- Fair Fair Good Good Good --- |Very Very Fair Good Very -—-
poor. | poor. poor.
T76E:
Snellman-------- Poor Fair Good Good Good --=- [Very Very Fair Good Very -—
poor. | poor. poor.
Sugarbush------- Poor Fair Good Good Good ~-= |Very Very Fair Good Very ~——-
poor. | poor. poor.
778B:
Dorset-————————- Fair Fair Fair Fair Fair --=- |Very Very Fair Fair Very -—-
poor. | poor. poor.
Corlisg-cemoeeem Fair Fair Fair Fair Fair -—= |Very Very Fair Fair Very -—
poor. | poor. poor.
778C:
Dorset-———————— Fair Fair Fair Fair Fair --- |Very Very Fair Fair Very ——-
poor. | poor. poor.
Corliss——--c=uu= Fair Fair Fair Fair Fair --- {Very Very Fair Fair Very ———
poor. | poor. poor.
780B:
Audubon---remem- Good Good Good Poor Poor -=-=- |Very Very Good Poor Very -—
poor. | poor. poor.
Boyerlake-«-vv-- Fair Good Fair Poor Poor --- |Very Very Good Poor Very ——-
poor. | poor. poor.
780C2:
Audubon----cewa- Good Good Good Poor Poor --- |Very Very Good Poor Very ——
poor. | poor. poor.
Boyerlake------- Fair Good Fair Poor Poor --- |Very Very Good Poor Very ——-
poor. | poor. poor.
780D2:
Audubon----cee-- Fair Good Good Poor Poor --- |Very Very Good Poor Very -—-
poor. | poor. poor.
Boyerlake-~-~--- Fair Fair Fair Poor Poor --- |Very Very Fair Poor Very ——-
poor. | poor. poor.
785:
Hamerly--------- Good Good Good Good Good Fair |Fair Fair Good Good Fair Fair.
Winger------~e-- Good Good Fair Fair Fair Good |[Good Good Good Fair Good Good.
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WILDLIFE HABITAT--Continued

Soil Survey of

Potential for habitat elements

Potential as

habitat for--

Map symbol Grain Wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
786:
Winger--—-m-we——- Good Good Fair Fair Fair Good [Good Good Good Fair Good Good.
Hamerly---—----- Good Good Good Good Good Fair |Fair Fair Good Good Fair Fair.
Colvin-mmeme—mee Fair Fair Fair Poor Poor Poor |Good Good Fair Poor Good Fair.
797:
Mooselake--——--- Very Poor Poor Poor Fair --- |Good Good Poor Poor Good -—-
poor.
Lupton-——-c-e—— Fair Poor Poor Poor Poor --- |Good Good Poor Poor Good ——
867B:
Graycalm-----——- Poor Poor Fair Good Good --- |Very Very Poor Good Very -—
poor. | poor. poor.
Menahga-~-——-—--- Poor Poor Fair Poor Fair --- |Very Very Poor Fair Very -—-
poor. | poor. poor.
867C:
Graycalm—-——--—- Poor Poor Fair Good Good --- |Very Very Poor Good Very ——-
poor. | poor. poor.
Menahga--------- Poor Poor Fair Poor Fair ~-- |Very Very Poor Fair Very ——-
poor. | poor. poor.
867E:
Graycalm------w- Poor Poor Fair Good Good --- |Very Very Poor Good Very ———
poor. | poor. poor.
Menahga~-----~-- Very Poor Fair Poor Fair ~-- |Very Very Poor Fair Very ——
poor. poor. | poor. poor.
903B:
Barnes----ec—--- Good Good Good Good Good Fair |Poor Very Good Good Very Fair.
poor. poor.
Langhei-----~--- Good Good Fair Fair Fair Fair |Poor Very Good Fair Very Fair.
poor. poor.
903C2:
Barnes--~-~-e--—-- Fair Good Good Good Good Fair |Very Very Good Good Very Fair.
poor. | poor. poor.
Langhei-————cme- Fair Good Fair Fair Fair Fair |Very Very Fair Fair Very Fair.
poor. | poor. poor.
931C2:
Formdale----v--- Good Good Good Good Fair --- |Poor Fair Good Fair Poor -—-
Langhei---——=u-- Fair Good Fair Fair Fair Fair |Very Very Fair Fair Very Fair.
poor. | poor. poor.
942D2:
Langhei-~-w-——oo Fair Fair Fair Fair Fair Fair |Very Very Fair Fair Very Fair.
poor. | poor. poor.
Barnes--—-—-——-w- Poor Fair Good Good Good Fair |Very Very Fair Good Very Fair.
poor. | poor. poor.
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Potential for habitat elements

Potential as

habitat for--

Map symbol Grain wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
943D2:
Langhei----coueo Fair Fair Fair Fair Fair Fair |Very Very Fair Fair Very Fair.
poor. | poor. poor.
Formdale-------- Fair Good Good Good Fair --- |Poor Poor Good Fair Poor -—
943E:
Langhei-ec-=cc-- Poor Poor Fair Fair Fair Fair |Very Very Poor Fair Very Fair.
poor. | poor. poor.
Formdale---——-—- Poor Fair Good Good Fair --- |Very Very Good Fair Very -—-
poor. | poor. poor.
951B:
Nebish-————————- Good Good Good Good Good --- |Very Very Good Good Very -——
poor. | poor. poor.
Sugarbush--—---- Fair Fair Good Good Good --~ |Very Very Fair Good Very ——-
poor. | poor. poor.
951C:
Nebish-—————co—- Fair Good Good Good Good --- |Very Very Good Good Very -—
poor. | poor. poor.
Sugarbush------- Fair Fair Good Good Good --- |Very Very Fair Good Very -—-
poor. | poor. poor.
951E:
Nebish-——-==ce-a Poor Fair Good Good Good --- |Very Very Good Good Very -
poor. | poor. poor.
Sugarbush-we--u- Poor Fair Good Good Good ~-= |Very Very Fair Good Very -—
poor. | poor. poor.
1015:
Udipsamments.
1016:
Udorthents------ Poor Poor Fair Good Good Fair |Poor Very Poor Fair Very Fair.
poor. poor.
1027:
Udorthents.
1030:
Pits.
Udipsamments.
1104B:
Waukon—--=——ceww Good Good Good Good Good --- |Poor Very Good Good Very ——-
poor. poor.
Dorset---———-———- Fair Fair Fair Fair Fair --- |Very Very Fair Fair Very ——
poor. | poor. poor.
1104cC:
Waukon----eccecew- Good Good Good Good Good ~~-- |Very Very Good Good Very ——
poor. | poor. poor.
Dorset-—-—-————- Fair Fair Fair Fair Fair --- |Very Very Fair Fair Very -—-
poor. | poor. poor.
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WILDLIFE HABITAT--Continued

Soil Survey of

Potential for habitat elements

Potential as

habitat for--

Map symbol Grain wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land [Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
1111:
Nidaros-----we—- Very Very Poor Poor Poor --- |Good Good Very Poor Good -——
poor. | poor. poor.
1113:
Haslie---——~cceo Very Very Poor Very Very -~- |Good Good Poor Very Good ——
poor. | poor. poor. | poor. poor.
Seelyeville----- Very Very Very Very Very --- |Good Good Very Very Good -
poor. | poor. | poor. | poor. | poor. poor. | poor.
Cathro-----cecu-- Very Very Very Very Very --- |Good Good Very Very Good ——
poor. | poor. | poor. | poor. | poor. poor. | poor.
1125B:
Sverdrup-------- Fair Fair Fair Fair Fair --- |Poor Very Fair Fair Poor -—=
poor.
Abbeylake~-=-w—- Poor Fair Fair Poor Fair --- |Very Very Fair Fair Very ——
poor. | poor. poor.
1125C:
Sverdrup------~- Fair Fair Fair Fair Fair -—- |Very Very Fair Fair Very -——-
poor. | poor. poor.
Abbeylake------- Poor Fair Fair Poor Fair --- |Very Very Fair Fair Very -—
poor. | poor. poor.
1126B:
Verndale-------- Good Good Good Good Good --~ |Poor Very Good Good Poor ——
poor.
Nymore-———--vee- Poor Fair Fair Poor Fair --- |Very Very Poor Fair Very ——
poor. | poor. poor.
1127A:
Bootlake--~==mu- Fair Fair Good Good Good ~-- |Very Very Fair Good Very -—
poor. | poor. poor.
Graycalm~--=w-—- Poor Poor Fair Good Good --- |Very Very Poor Good Very -——
poor. | poor. poor.
1127B:
Bootlake-----—== Fair Fair Good Good Good --- |Very Very Fair Good Very -
poor. | poor. poor.
Graycalm-----cw- Poor Poor Fair Good Good --- |Very Very Poor Good Very -—-
poor. | poor. poor.
1128:
Cathro-——-—-—ea- Poor Fair Fair Poor Poor ~-- |Good Good Poor Poor Good ——
1129:
Lindaas-~--===w-- Good Good Good Good Good Good |Good Good Fair Fair Good -
1130:
Wolverton-----—- Good Good Good Fair Poor Poor |Poor Poor Good Fair Poor -—-
1131B:
Verndale-----——- Good Good Good Good Good ~-- |Poor Very Good Good Poor -—
poor.
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WILDLIFE HABITAT--Continued
Potential for habitat elements Potential as habitat for--
Map symbol Grain wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
1131B:
Abbeylake------- Poor Fair Fair Poor Fair --- |Very Very Fair Fair Very -
poor. | poor. poor.
1132B:
Eagleview-——---- Poor Fair Fair Fair Fair -—- |Very Very Fair Fair Very -—
poor. | poor. poor.
Balmlake--——---- Good Good Good Good Good ~-- |Poor Very Good Good Very -
poor. poor.
1132C:
Eagleview--—-——-- Poor Fair Fair Fair Fair --- |Very Very Fair Fair Very -—
poor. | poor. poor.
Balmlake--—----- Good Good Good Good Good --- |Poor Very Good Good Very ——-
poor. poor.
1132E:
Eagleview-——--—- Poor Poor Fair Fair Fair --- |Very Very Poor Fair Very -—
poor. | poor. poor.
Balmlake-----——- Fair Good Good Good Good --- |Poor Very Good Good Very -—
poor. poor.
1135:
Foxlake---—-—---- Good Good Good Poor Poor ~-- |Good Good Good Poor Good -—
1136:
Nidaros-—--~~=== Very Very Poor Poor Poor --- |Good Good Poor Poor Good -—
poor. | poor.
1137B:
Birchlake------- Good Good Good Good Good --- |Poor Very Good Good Very ———
poor. poor.
1137C:
Birchlake------- Good Good Good Good Good --- |Very Very Good Good Very -—
poor. | poor. poor.
1137D:
Birchlake------- Fair Good Good Good Good --- |Very Very Good Good Very -——-
poor. | poor. poor.
1137E:
Birchlake-~----- Poor Fair Good Good Good --- |Very Very Good Good Very -
poor. | poor. poor.
1138:
Rushlake-------- Poor Good Good Good Good --- |Fair Poor Good Good Fair —-—
Hangaard-------- Poor Fair Fair Fair Poor --- |Good Good Fair Fair Good -~
1140B:
Eagleview---—--- Poor Fair Fair Fair Fair --- |Very Very Fair Fair Very -—=
poor. | poor. poor.
Snellman-------- Good Good Good Good Good --- |Poor Very Good Good Poor -—
poor.
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WILDLIFE HABITAT--Continued

Soil Survey of

Potential for habitat elements

Potential as

habitat for--

Map symbol Grain wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
1140cC:
Eagleview--——---- Poor Fair Fair Fair Fair --—- |Very Very Fair Fair Very -—-
poor. | poor. poor.
Snellman-------- Fair Good Good Good Good --- |Very Very Good Good Very -—
poor. | poor. poor.
1149:
Hamerly--~--—-—- Good Good Good Good Good Fair |Fair Fair Good Good Fair Fair.
1195B:
Sybil--cocamaa—m Fair Good Good Good Good --- |Very Very Good Good Very -—
poor. | poor. poor.
Eagleview---——-- Poor Fair Fair Fair Fair ~—- |Very Very Fair Fair Very -
poor. | poor. poor.
1195¢C:
Sybil--c—cmmeee Poor Fair Good Good Good --- |Very Very Fair Good Very ——-
poor. | poor. poor.
Eagleview--—-——- Poor Fair Fair Fair Fair --- |Very Very Fair Fair Very -—
poor. | poor. poor.
1195E:
Sybil--—mmeemee Very Poor Good Good Good ~--- |Very Very Fair Good Very -——-
poor. poor. | poor. poor.
Eagleview---—-—- Poor Poor Fair Fair Fair --- |Very Very Poor Fair Very -—
poor. | poor. poor.
1196B:
Lida---—cmmeeee Fair Good Good Good Good --- |Very Very Good Good Very -—
poor. | poor. poor.
Two Inlets~-w--- Fair Fair Fair Fair Fair --~ |Very Very Fair Fair Very -—
poor. | poor. poor.
1196C:
Lida---c~ceceeem Fair Good Good Good Good --- |Very Very Good Good Very -—-
poor. | poor. poor.
Two Inlets~~e—-- Very Poor Fair Poor Fair --- |Very Very Poor Fair Very -—-
poor. poor. | poor. poor.
1196E:
Lida~--ce—commee Poor Fair Good Good Good --= |Very Very Fair Good Very ——
poor. | poor. poor.
Two Inlets------ Very Poor Fair Poor Fair --- |Very Very Poor Fair Very -—
poor. poor. | poor. poor.
1200:
Egglake-w-——um-- Good Good Good Good Good Good |[Good Good Fair Fair Good ——
1201C:
Sugarbush------- Fair Fair Good Good Good ~-- |Very Very Fair Good Very ———
poor. | poor. poor.
Snellman----——--- Fair Good Good Good Good --- |Very Very Good Good Very -——-
poor. | poor. poor.




Becker County, Minnesota—Part |l

WILDLIFE HABITAT--Continued

161

Potential for habitat elements

Potential as

habitat for--

Map symbol Grain wild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
1201E:
Sugarbush------- Poor Fair Good Good Good --- |Very Very Fair Good Very -—
poor. | poor. poor.
Snellman-------- Very Fair Good Good Good --= |Very Very Fair Good Very ——
poor. poor. | poor. poor.
1210:
Paddock-~-==mm== Fair Good Good Good Good --- |Fair Fair Fair Good Fair -—
Epoufette--——-—- Fair Fair Poor Poor Poor --- |Good Good Fair Poor Good -—
1211:
Egglake--———--—- Good Good Good Good Good Good |Good Good Fair Fair Good ——-
Cathro---—------ Poor Fair Fair Fair Fair -~= |Good Good Poor Fair Good -—
1225:
Wykeham--~~wu—- Good Good Good Good Fair Good |Poor Poor Good Good Poor -
Karlstad-------- Poor Fair Fair Fair Fair --- [Poor Very Poor Fair Very ——-
poor. poor.
1227:
Quam--——————————- Very Poor Very Very Very Very |Good Good Very Very Good Very
poor. poor. | poor. | poor. | poor. poor. | poor. poor.
Cathro---—------ Very Very Very Very Very --- [Good Good Very Very Good -—
poor. | poor. | poor. | poor. | poor. poor. | poor.
Urnesg--===w=w-- Very Very Very Very Very Very |Good Good Very Very Good -——
poor. | poor. | poor. | poor. | poor. | poor. poor. | poor.
1230:
Haslie~--me=mme- Very Very Poor Very Very -== [Good Good Poor Very Good -——-
poor. | poor. poor. | poor. poor.
Nidaros—-ece-—w-- Very Very Very Very Very --- |Good Good Very Very Good -—
poor. | poor. | poor. | poor. | poor. poor. | poor.
1234B:
Formdale-w—w-——- Good Good Good Good Fair --- |Poor Fair Good Fair Poor -—
Bus@-=cemecccaaa Good Good Fair Fair Fair Fair |Poor Very Good Fair Very Fair.
poor. poor.
1235B:
Formdale-------- Good Good Good Good Fair --- |Poor Fair Good Fair Poor -——
Buge--=cocceme—o Good Good Fair Fair Fair Fair |Poor Very Good Fair Very Fair.
poor. poor.
Sandberg-------- Poor Poor Good Poor Poor --- |Very Very Good Good Very -
poor. | poor. poor.
1236B:
Eagleview-----—- Poor Fair Fair Fair Fair --= |Very Very Fair Fair Very ———
poor. | poor. poor.
1236C:
Eagleview---—--- Poor Fair Fair Fair Fair --- |Very Very Fair Fair Very -—
poor. | poor. poor.
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Potential for habitat elements

Potential as

habitat for--

Map symbol Grain wild Open- | Wood- Range-
and soil name and |[Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| 1land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
1236E:
Eagleview-----—- Poor Poor Fair Fair Fair -—- |Very Very Poor Fair Very -—-
poor. | poor. poor.
1238E:
Two Inlets—-—---- Very Poor Fair Poor Fair -—— |Very Very Poor Fair Very -—-
poor. poor. | poor. poor.
Sugarbush--—---- Poor Fair Good Good Good -—— |Very Very Fair Good Very -—
poor. | poor. poor.
1242D:
Sandberg-------- Very Fair Good Poor Poor -—- |Very Very Fair Poor Very -
poor. poor. | poor. poor.
Arvilla-—-—-oc—- Poor Fair Fair Fair Fair Poor |Very Very Fair Fair Very Poor.
poor. | poor. poor.
1243B:
7Y [, Poor Fair Good Good Good --~ |Very Very Fair Good Very -—
poor. | poor. poor.
1243cC:
[:7°) O —— Poor Fair Good Good Good --- |Very Very Fair Good Very -—
poor. | poor. poor.
1243E:
[ 1°) P —— Poor Fair Good Good Good --- |Very Very Fair Good Very -—
poor. | poor. poor.
12448:
SOl-mcme e Poor Fair Good Good Good --- |Very Very Fair Good Very -
poor. | poor. poor.
Sugarbush-——---- Very Poor Good Good Good --=- |Very Very Poor Good Very -—
poor. poor. | poor. poor.
1244c:
[-7-3 R ———— Poor Fair Good Good Good -—- |Very Very Fair Good Very -———
poor. | poor. poor.
Sugarbush---~--- Very Poor Good Good Good --- |Very Very Poor Good Very -—-
poor. poor. | poor. poor.
1244E:
SOlemmcm e Poor Fair Good Good Good --= |Very Very Fair Good Very -—
poor. | poor. poor.
Sugarbush------- Very Poor Good Good Good --- |Very Very Poor Good Very —-—
poor. poor. | poor. poor.
1246:
Winger---—-——--- Good Good Fair Fair Fair Good |Good Good Good Fair Good Good.
1247D:
Corlisg-——-——=---- Poor Poor Fair Fair Fair --- |Very Very Poor Fair Very ———
poor. | poor. poor.
Dorset-—-we————o Poor Poor Fair Fair Fair --- |Very Very Poor Fair Very ——
poor. | poor. poor.
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Potential for habitat elements Potential as habitat for--
Map symbol Grain wWild Open- | Wood- Range-
and soil name and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland| land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
1248C:
Nymore----—~--—- Poor Fair Fair Poor Fair --- |Very Very Poor Fair Very ——
poor. | poor. poor.
Verndale-------- Good Good Good Good Good --- |Poor Very Good Good Poor -—
poor.
1249C:
Graycalm---—--——— Poor Poor Fair Good Good --- |Very Very Poor Good Very -
poor. | poor. poor.
Bootlake--wceweee Fair Fair Good Good Good --- |Very Very Fair Good Very -———
poor. | poor. poor.
1250C:
Abbeylake-——--—- Poor Fair Fair Poor Fair --- |Very Very Fair Fair Very ——-
poor. | poor. poor.
Verndale-------- Good Good Good Good Good --- |Poor Very Good Good Poor -
poor.
1251:
Lamoure-—-—-—---- Very Poor Fair Good Good Fair |Fair Fair Poor Good Fair Fair.
poor.
1252B:
Bootlake-------- Fair Fair Good Good Good --- |Very Very Fair Good Very -—
poor. | poor. poor.
Eagleview------—-— Poor Fair Fair Fair Fair --- |Very Very Fair Fair Very -—-
poor. | poor. poor.
1263C:
Eagleview--——--- Poor Fair Fair Fair Fair -~~ |Very Very Fair Fair Very -—
poor. | poor. poor.
Bootlake-——-—--- Fair Fair Good Good Good --- |Very Very Fair Good Very -
poor. | poor. poor.
1291:
Sedgeville------ Very Poor Poor Fair Fair --- |Good Good Poor Fair Good ——-
poor.
1306:
Karlstad--~--~-- Poor Fair Fair Fair Fair --- |Poor Very Poor Fair Very ——=
poor. poor.
1317:
Vallers---—---—- Fair Fair Fair Fair Poor Fair |Good Good Fair Fair Good Fair.
1318:
Darnen---------- Good Good Good Good Good Good |Poor Poor Good Good Poor Good.
13198:
Rockwood--—ecwoun Good Good Good Good Good -—- [Poor Very Good Good Very ——
poor. poor.
1319¢C:
Rockwood———————— Fair Good Good Good Good --- |Very Very Fair Good Very -
poor. | poor. poor.
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Potential for habitat elements

Potential as

habitat for--

Map symbol Grain wild Open- | Wood- Range-
and soil name and Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land land |Wetland land
seed and ceous| wood erous plants | water | wild- | wild- | wild- | wild-
crops |legumes| plants| trees | plants areas life life life life
1319D:
Rockwood---—===u Poor Fair Good Good Good --- |Very Very Fair Good Very -——
poor. poor. poor.
1320B:
Blowers————=———- Good Good Good Good Good --- |Poor Very Good Good Very -—=
poor. poor.
1321:
Paddock----=-~——- Fair Good Good Good Good --- |Fair Fair Fair Good Fair -—
1365:
Hillview-——————- Fair Good Good Good Good --- |Fair Fair Fair Good Fair -—
1825B:
Seelyeville~---- Poor Poor Poor Poor Poor --- |Good Fair Poor Poor Fair -———
1878:
Hamre--—-———cmeea Fair Fair Poor Poor Poor Poor |Good Good Fair Poor Good Poor.
1938:
Lakepark———-———- Good Good Good Fair Fair Fair |Good Good Good Fair Good Fair.
1942:
Forada-—-~==-=-- Poor Poor Poor Poor Poor Poor Good Good Poor Poor Good Poor.
1967:
Hamerly---—-—-—- Good Good Good Good Good Fair |Fair Fair Good Good Fair Fair.
Vallers-——————— Fair Fair Fair Fair Poor Fair |Good Good Fair Fair Good Fair.
1975:
Oylen————————ceo Good Good Good Good Good --- |Fair Fair Good Good Fair ——
1997:
Vallers-----—--- Fair Fair Fair Fair Poor Fair |Good Good Fair Fair Good Fair.
Hamerly----—-———- Good Good Good Good Good Fair |Fair Fair Good Good Fair Fair.
Winger-----—--—- Fair Fair Fair Poor Poor Fair |Good Good Fair Poor Good -—
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This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. Ratings are given
for building site development, sanitary facilities,
construction materials, and water management. The
ratings are based on observed performance of the soils
and on the estimated data and test data in the “Soil
Properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil,

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations should be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 or 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity,
shrink-swell potential, available water capacity, and
other behavioral characteristics affecting engineering
uses.

This information can be used to evaluate the

potential of areas for residential, commercial, industrial,
and recreational uses; make preliminary estimates of
construction conditions; evaluate alternative routes for
roads, streets, highways, pipelines, and underground
cables; evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; plan
detailed onsite investigations of soils and geology;
locate potential sources of gravel, sand, earthfill, and
topsoil; plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same
or similar soils.

The information in the tables, along with the soil
maps, the soil descriptions, and other data provided in
this survey, can be used to make additional
interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building Site Development

The table “Building Site Development” shows the
degree and kind of soil limitations that affect shallow
excavations, dwellings with and without basements,
small commercial buildings, local roads and streets, and
lawns and landscaping. The limitations are considered
slight if soil properties and site features generally are
favorable for the indicated use and limitations are minor
and easily overcome; moderate if soil properties or site
features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increases in construction costs, and possibly increased
maintenance are required. Special feasibility studies
may be required where the soil limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The



166

ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of
the excavation walls or banks to sloughing or caving is
affected by soil texture and depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are
made for small commercial buildings without
basements, for dwellings with basements, and for
dwellings without basements. The ratings are based on
soil properties, site features, and observed performance
of the soils. A high water table, flooding, shrinking and
swelling, and organic layers can cause the movement of
footings. A high water table, depth to bedrock, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 or 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year.
They have a subgrade of cut or fill soil material; a base
of gravel, crushed rock, or stabilized soil material; and a
flexible or rigid surface. Cuts and fills generally are
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a
high water table, flooding, large stones, and slope affect
the ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, potential for frost action, and
depth to a high water table affect the traffic-supporting
capacity.

Lawns and landscaping require soils on which turf
and ornamental trees and shrubs can be established
and maintained. The ratings are based on soil
properties, site features, and observed performance of
the soils. Soil reaction, a high water table, depth to
bedrock, the available water capacity in the upper 40
inches, and the content of salts affect plant growth.
Flooding, wetness, slope, stoniness, and the amount of
sand, clay, or organic matter in the surface layer affect
trafficability after vegetation is established.

Sanitary Facilities

The table “Sanitary Facilities” shows the degree and
the kind of soil limitations that affect septic tank
absorption fields, sewage lagoons, and sanitary
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landfills. It also shows the suitability of the soils for use
as a daily cover for landfill.

Soil properties are important in selecting sites for
sanitary facilities and in identifying limiting soil
properties and site features to be considered in
planning, design, and installation. Soil limitation ratings
of slight, moderate, or severe are given for septic tank
absorption fields, sewage lagoons, and trench and area
sanitary landfills. Soil suitability ratings of good, fair, and
poor are given for daily cover for landfill.

A rating of slight or good indicates that the soils have
no limitations or that the limitations can be easily
overcome. Good performance and low maintenance can
be expected. A rating of moderate or fair indicates that
the limitations should be recognized but generally can
be overcome by good management or special design. A
rating of severe or poor indicates that overcoming the
limitations is difficult or impractical. Increased
maintenance may be required.

Septic tank absorption fields are areas in which
subsurface systems of tile or perforated pipe distribute
effluent from a septic tank into the natural soil. The
centerline of the tile is assumed to be at a depth of 24
inches. Only the part of the soil between depths of 24
and 60 inches is considered in making the ratings. The
soil properties and site features considered are those
that affect the absorption of the effluent, those that
affect the construction and maintenance of the system,
and those that may affect public health.

The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock, and
flooding affect absorption of the effluent. Large stones
and bedrock or a cemented pan interfere with
installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be poliuted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material
beneath the absorption field to filter the effluent
effectively. Many local ordinances require that this
material be of a certain thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the
solid and liquid wastes. Lagoons should have a nearly
level floor surrounded by cut slopes or embankments of
compacted, relatively impervious soil material. Aerobic
lagoons generally are designed to hold the sewage
within a depth of 2 to 5 feet. Relatively impervious soil
material for the lagoon floor and sides is desirable to
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minimize seepage and contamination of local ground
water.

The table “Sanitary Facilities” gives ratings for the
natural soil that makes up the lagoon floor. The surface
layer and, generally, 1 or 2 feet of soil material below
the surface layer are excavated to provide material for
the embankments. The ratings are based on soil
properties, site features, and observed performance of
the soils. Considered in the ratings are slope,
permeability, a high water table, depth to bedrock,
flooding, large stones, and content of organic
matter.

Excessive seepage resulting from rapid permeability
in the soil or a water table that is high enough to raise
the level of sewage in the lagoon causes a lagoon to
function unsatisfactorily. Pollution results if seepage is
excessive or if floodwater overtops the lagoon. A high
content of organic matter is detrimental to proper
functioning of the lagoon because it inhibits aerobic
activity. Slope and bedrock can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Trench sanitary landfill is an area where solid waste
is disposed of by placing refuse in successive layers in
an excavated trench. The waste is spread, compacted,
and covered daily with a thin layer of soil that is
excavated from the trench. When the french is full, a
final cover of soil material at least 2 feet thick is placed
over the landfill. Soil properties that influence the risk of
pollution, the ease of excavation, trafficability, and
revegetation are the major considerations in rating the
soils.

Area sanitary landfill is an area where solid waste is
disposed of by placing refuse in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil that is
imported from a source away from the site. A final cover
of soil at least 2 feet thick is placed over the completed
landfill. Soil properties that influence trafficability,
revegetation, and the risk of pollution are the main
considerations in rating the soils for area sanitary
landfills.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground-
water pollution. The ratings in the table “Sanitary
Facilities” are based on soil properties, site features,
and observed performance of the soils. Permeability,
depth to bedrock, a high water table, slope, and
flooding affect both types of landfill. Texture, stones and
boulders, highly organic layers, soil reaction, and
content of salts affect trench type landfills. Unless
otherwise stated, the ratings apply only to that part of
the soil within a depth of about 6 feet. For deeper

167

trenches, a limitation rated slight or moderate may not
be valid. Onsite investigation is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste. The suitability
of a soil for use as cover is based on properties that
affect workability and the ease of digging, moving, and
spreading the material over the refuse daily during both
wet and dry periods.

Soil texture, wetness, rock fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to wind
erosion.

After soil material has been removed, the soil
material remaining in the borrow area must be thick
enough over bedrock or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

Waste Management

Soil properties are important when organic waste is
applied as fertilizer and wastewater is applied in
irrigated areas. They also are important when the soil is
used as a medium for the treatment and disposal of the
organic waste and wastewater. Unfavorable soil
properties can result in environmental damage.

The use of organic waste and wastewater as
production resources results in energy and resource
conservation and minimizes the problems associated
with waste disposal. If disposal is the goal, applying a
maximum amount of the organic waste or the
wastewater to a minimal area holds costs to a minimum
and environmental damage is the main hazard. If reuse
is the goal, a minimum amount should be applied to a
maximum area and environmental damage is unlikely.

Interpretations developed for waste management
may include ratings for manure- and food-processing
waste, municipal sewage sludge, use of wastewater for
irrigation, and treatment of wastewater by slow rate,
overland flow, and rapid infiltration processes.

Specific information regarding waste management is
available at the local office of the Natural Resources
Conservation Service or the Cooperative Extension
Service.
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Construction Materials

The table “Construction Materials” gives information
about the soils as a source of roadfill, sand, gravel, and
topsoil. The soils are rated good, fair, or poor as a
source of roadfill and topsoil. They are rated as a
probable or improbable source of sand and gravel.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In the
table “Construction Materials,” the soils are rated as a
source of roadfill for low embankments, generally less
than 6 feet high and less exacting in design than higher
embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that solil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each sail
layer. This information can help to determine the
suitability of each layer for use as roadfill. The
performance of soil after it is stabilized with lime or
cement is not considered in the ratings.

The ratings are based on soil properties, site
features, and observed performance of the soils. The
thickness of suitable material is a major consideration.
The ease of excavation is affected by large stones, a
high water table, and slope. How well the soil performs
in place after it has been compacted and drained is
determined by its strength (as inferred from the
engineering classification of the soil) and shrink-swell
potential.

Soils rated good contain significant amounts of sand
or gravel, or both. They have at least 5 feet of suitable
material, a low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have a moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have one or more of the following
characteristics: a plasticity index of more than 10, a
high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet and have a water
table at a depth of less than 1 foot. They may have
layers of suitable material, but the material is less than
3 feet thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. They
are used in many kinds of construction. Specifications
for each use vary widely. In the table “Construction
Materials,” only the probability of finding material in
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suitable quantity in or below the soil is evaluated. The
suitability of the material for specific purposes is not
evaluated, nor are factors that affect excavation of the
material.

The properties used to evaluate the soil as a source
of sand or gravel are gradation of grain sizes (as
indicated by the engineering classification of the soil),
the thickness of suitable material, and the content of
rock fragments. Kinds of rock, acidity, and stratification
are given in the soil series descriptions. Gradation of
grain sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of
clean sand or gravel or a layer of sand or gravel that is
as much as 12 percent silty fines. This material must be
at least 3 feet thick and less than 50 percent, by weight,
large stones. All other soils are rated as an improbable
source. Fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and
gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40
inches of a soil is evaluated for use as topsoil. Also
evaluated is the reclamation potential of the borrow
area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable, loamy material to a
depth of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of
less than 8 percent. They are low in content of soluble
salts, are naturally fertile or respond well to fertilizer,
and are not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have
a relatively high content of clay, soils that have only 20
to 40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts,
or soils that have slopes of 8 to 15 percent. The soils
are not sc wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large
amount of gravel, stones, or soluble salts, have slopes
of more than 15 percent, or have a seasonal high water
table at or near the surface.

The surface layer of most soils generally is preferred
for topsoil because of its organic matter content.
Organic matter greatly increases the absorption and
retention of moisture and nutrients for plant growth.
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Water Management

The table “Water Management” gives information on
the soil properties and site features that affect water
management. The degree and kind of soil limitations
are given for pond reservoir areas; embankments,
dikes, and levees; and aquifer-fed excavated ponds.
The limitations are considered slight if soil properties
and site features generally are favorable for the
indicated use and limitations are minor and are easily
overcome; moderate if soil properties or site features
are not favorable for the indicated use and special
planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increase in construction costs, and possibly increased
maintenance are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage
capacity of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In the table “Water Management,” the soils
are rated as a source of material for embankment fill.
The ratings apply to the soil material below the surface
layer to a depth of about 5 feet. It is assumed that soil
layers will be uniformly mixed and compacted during
construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even more than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features
include less than 5 feet of suitable material and a high
content of stones or boulders, organic matter, or salts
or sodium. A high water table affects the amount of
usable material. It also affects trafficability.

Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
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permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that
impound water 3 feet or more above the original
surface. Excavated ponds are affected by depth to a
permanent water table, permeability of the aquifer, and
quality of the water as inferred from the salinity of the
soil. Depth to bedrock and the content of large stones
affect the ease of excavation.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, or to other layers that affect the rate of water
movement; permeability; depth to a high water table or
depth of standing water if the soil is subject to ponding;
slope; susceptibility to flooding; subsidence of organic
layers; and the potential for frost action. Excavating and
grading and the stability of ditchbanks are affected by
depth to bedrock, large stones, slope, and the hazard of
cutbanks caving. The productivity of the soil after
drainage is adversely affected by extreme acidity or by
toxic substances in the root zone, such as salts.
Availability of drainage outlets is not considered in the
ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The
design and management of an irrigation system are
affected by depth to the water table, the need for
drainage, flooding, available water capacity, intake rate,
permeability, erosion hazard, and slope. The
construction of a system is affected by large stones and
depth to bedrock. The performance of a system is
affected by the depth of the root zone, the amount of
salts, and soil reaction.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to control erosion and conserve moisture by
intercepting runoff.

Slope, wetness, large stones, and depth to bedrock
affect the construction of terraces and diversions. A
restricted rooting depth, a severe hazard of wind
erosion or water erosion, an excessively coarse texture,
and restricted permeability adversely affect
maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock affect the
construction of grassed waterways. A hazard of wind
erosion, low available water capacity, restricted rooting
depth, toxic substances such as salts, and restricted
permeability adversely affect the growth and
maintenance of the grass after construction.
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20B:
Chapett--~——e--- Slight--=-eouuo Slight-----o--- Slight--ccceua- Moderate: Moderate: Slight.
slope. frost action.
20C2:
Chapett--~--wc-- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. slope. slope. slope. slope, slope.
frost action.
20E:
Chapett--————oe—- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.
26:
Aazdahl---——--v-- Moderate: Moderate: Moderate: Moderate: Severe: Slight.
wetness. shrink-swell, wetness, shrink-swell. low strength,
shrink-swell. frost action.
33B:
Barnes--—-————e-w Slight--coceeeo Slight---——cuu- Slight--ccwea—- Moderate: Moderate: Slight.
slope. low strength,
frost action.
36:
Flom--=ceceeaeaax Severe: Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. low strength, | wetness.
wetness,
frost action.
38B:
Waukon-----=eu-- Slight--wemmeeo Slight----e—ue- Slighte--—wee-- Moderate: Moderate: Slight.
slope. low strength,
frost action.
38C:
Waukon----cca—ux Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. slope. slope. slope. low strength, slope.
slope,
frost action.
38E:
Waukon--=-w—eeeea Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.
40B:
Nebigh------ ~---|Slight-==meeeu- Moderate: Slight-—eceewm- Moderate: Severe: Slight.
shrink-swell. shrink-swell, | low strength.
slope.
40C:
Nebish-——veeeea- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
slope. shrink-swell, | slope. slope. low strength. slope.
slope.
40E:
Nebish---ceeeea- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.
slope.
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47:

Colvin---———--—- Severe: Severe: Severe: Severe: Severe: Moderate:

wetness. wetness. wetness. wetness. low strength, wetness.
frost action.
63:

Rockwell---—c—-- Severe: Severe: Severe: Severe: Severe: Moderate:
cutbanks cave,| wetness. wetness., wetness. frost action. wetness.
wetness.

108:

McIntosh--ceeee- Severe: Moderate: Severe: Moderate: Severe: Slight.

wetness. wetness, wetness. wetness, low strength,
shrink-swell. shrink-swell, frost action.
111:

Hangaard-------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave, | wetness. wetness. wetness. wetness. wetness,
wetness. droughty.

121:

Wykeham----————— Moderate: Moderate: Moderate: Moderate: Moderate: Slight.
wetness. shrink-swell. wetness. shrink-swell. shrink-swell,

frost action.
125:

Beltrami------—- Moderate: Moderate: Moderate: Moderate: Severe: Slight.
wetness. shrink-swell. wetness. shrink-swell. low strength,

frost action.
133A:

Dalbo-----r—mumn Moderate: Severe: Severe: Severe: Severe: Slight.
too clayey, shrink-swell. shrink-swell. shrink-swell. shrink-swell,
wetness. low strength.

1338:

Dalbo---—-————-— Moderate: Severe: Severe: Severe: Severe: Slight.
too clayey, shrink-swell. shrink-swell. shrink-swell. shrink-swell,
wetness. low strength.

133C:

Dalbo--=r=reecmm Moderate: Severe: Severe: Severe: Severe: Moderate:
too clayey, shrink-swell. shrink-swell. shrink-swell, shrink-swell, slope.
wetness, slope. low strength.
slope.

133E:
Dalbo----—ceueuo Severe: Severe: Severe: Severe: Severe: Severe:
slope. shrink-swell, slope, shrink-swell, shrink-swell, slope.
slope. shrink-swell. slope. low strength,
slope.
137:
Dovray---=-==—=-- Severe: Severe: Severe: Severe: Severe: Severe:
ponding. ponding, ponding, ponding, shrink-swell, ponding,
shrink-swell. shrink-swell. shrink-swell. low strength, too clayey.
ponding.
141B:
Egeland-—------- Severe: Slight-——e-eeea Slight---—ecaeuaa Slighte—ccoeewx Slight-———eo Moderate:

cutbanks cave.

droughty.
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141cC:

Egeland----=---- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
168B:

Forman---------- Slight----—---- Moderate: Moderate: Moderate: Moderate: Slight.

shrink-swell. shrink-swell. shrink-swell, shrink-swell,
slope. low strength.
168C2:

Forman-----—c-w- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope, slope. shrink-swell, slope.

slope. shrink-swell. low strength,
slope.
168D2:

Forman--v-e--vee- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.

168E:

Forman-~--—ceww- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.

1718B:

Formdale-------- Slight-------—- Moderate: Moderate: Moderate: Severe: Slight.

shrink-swell. | shrink-swell. | shrink-swell. low strength.
180:

Gonvick-weummmee Moderate: Moderate: Moderate: Moderate: Severe: Slight.
wetness. shrink-swell. | wetness. shrink-swell. low strength,

frost action.
184:

Hamerly-----—--- Severe: Moderate: Severe: Moderate: Severe: Slight.

wetness. wetness. wetness. wetness. frost action.
191:

Epoufette------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| wetness. wetness. wetness. wetness, wetness.
wetness. frost action.

202:

Meehan-----cew-- Severe: Severe: Severe: Severe: Moderate: Severe:
cutbanks cave,| wetness. wetness. wetness. wetness, too acid.
wetness. frost action.

207D:

Nymore--=-eee-—- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. droughty,
slope. slope.

267B:

Snellman-—---—--- Slight—wweeeouo Moderate: Slight-—-——-~-- Moderate: Moderate: Moderate:

shrink-swell. shrink-swell, shrink-swell, large stones.
slope. frost action.
267C:

Snellman-----w-- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope. slope. shrink-swell, large stones,

slope. slope, slope.

frost action.
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267E:

Snellman-------- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.

315A:

Bootlake-------- Severe: Slight-----a--- Slight Slight Slight-emeeeaan Moderate:
cutbanks cave. droughty.

3158:

Bootlake~-wweee- Severe: Slight-—ccec—-- Slight-—-cece-- Slight---ec—o--- Slight--==mm—— Moderate:
cutbanks cave. droughty.

332B:

Sugarbush---—--~ Severe: Slight—eeeoeee-- Slight---cccwmv Moderate: Slight-——————- Moderate:
cutbanks cave. slope. droughty.

335:

Urness--————---- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, ponding, ponding. ponding, low strength, ponding.
ponding. low strength. low strength. ponding,

frost action.
339:

Pordville------- Severe: Slight----——==-- Slight- Slight Slight Slight.

cutbanks cave.
344:
Quam---~=ccmmwea= Severe: Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. low strength, ponding.
ponding,
frost action.
351:
Colvin----m—cm—- Severe: Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. low strength, ponding.
ponding,
frost action.
375:

Forada--—------- Severe: Severe: Severe: Severe: Severe: Moderate:
cutbanks cave,| wetness. wetness. wetness. frost action. wetness.
wetness.

398:

Winger---------- Severe: Severe: Severe: Severe: Severe: Severe:

ponding. ponding. ponding. ponding. ponding, ponding.
frost action.
406A:

Dorset---ce-eee- Severe: Slight---=ce—-- Slight--mceee—o Slight---=-——-- Slight-w-wceeeao Moderate:
cutbanks cave. droughty.

406B:

Dorset-—--c-wea- Severe: Slight--=weeme- Slight--weeceec Moderate: Slight--~~~-~--|Moderate:
cutbanks cave. slope. droughty.

413:

Osakis------ --~~|Severe: Slighte-eeeeee- Moderate: Slight-————eeu- Moderate: Moderate:

cutbanks cave. wetness. frost action. droughty.
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418:
Lamoure-—-----—- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. flooding, flooding, flooding, low strength, wetness.
wetness. wetness. wetness. wetness,
flooding.
422B:

Bygland-------—- Moderate: Severe: Moderate: Severe: Severe: Slight.
too clayey, shrink-swell. wetness, shrink-swell. shrink-swell,
wetness. shrink-swell. low strength.

422C:

Bygland------~-- Moderate: Severe: Moderate: Severe: Severe: Moderate:
too clayey, shrink-swell. | wetness, shrink-swell, shrink-swell, slope.
wetness, slope, slope. low strength.
slope. shrink-swell.

503B:

Balmlake----—--- Severe: Slight-————o—-- Slight---cecu-- Moderate: Moderate: Slight.
cutbanks cave. slope. frost action.

503C:

Balmlake-~-=-ww- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope, slope.

frost action.
503E:

Balmlake-------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

508:

Wyndmere---——-—- Severe: Moderate: Severe: Moderate: Severe: Moderate:
cutbanks cave,| wetness. wetness. wetness. frost action. wetness.
wetness.

540:

Seelyeville----- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, ponding,
ponding. ponding, ponding, ponding, ponding, excess humus.

low strength. low strength. low strength. frost action.
541:

Rifle-=-cmmeemem Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, ponding, ponding, ponding, ponding, ponding,
ponding. low strength. low strength. low strength. low strength. excess humus.

544:

Cathro-----—--e-- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, ponding,
ponding. ponding. ponding. ponding. ponding, excess humus.

frost action.
564:

Friendship------|Severe: Slight-r-cewe-- Moderate: Slight Slight Moderate:
cutbanks cave. wetness. droughty.

567A:

Verndale~-----—- Severe: Slight---————-- Slight-- Slight Slight Moderate:

cutbanks cave.

droughty.
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567B:

Verndale--———--- Severe: slight--=-c——-- Slight-—cecee--- Moderate: Slight-—————-- Moderate:
cutbanks cave. slope. droughty.

579C2:

Formdale-------- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
slope. shrink-swell, slope, slope. low strength. slope.

slope. shrink-swell.

Langhei--———-——- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
slope. slope. slope. slope. low strength. slope.

Sandberg-------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. small stones,

droughty.
624:

ROSy~-=————————- Severe: Slight----—-—-- Moderate: Slight-——wvee-- Moderate: Slight.

cutbanks cave. wetness. frost action.
701:

Runeberg-------- Severe: Severe: Severe: Severe: Severe: Severe:

ponding. ponding. ponding. ponding. ponding, ponding.
frost action.
711B:

Arvilla--——ccw-o- Severe: Slighte-e-mom— Slight---w-m—-- Moderate: Slight--——-——-- Moderate:
cutbanks cave. slope. droughty.

Sandberg-------- Severe: Slight-ceemm—— Slight-c--meo—- Moderate: Slight-———————- Moderate:
cutbanks cave. slope. small stones,

droughty.
711C:

Arvilla----—---- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Sandberg-------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. small stones,

droughty.
718B:

Naytahwaush----- Moderate: Moderate: Moderate: Moderate: Severe: Slight.
too clayey. shrink-swell. shrink-swell. | shrink-swell, low strength.

slope.
718C:

Naytahwaush----- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
too clayey, shrink-swell, slope, slope. low strength. slope.
slope. slope. shrink-swell.

718E:

Naytahwaush----- Severe: Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. low strength, slope.
slope.
721E:

Corlisg-emmmmen- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. droughty,
slope. slope.
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746:

Haslie--—cvceme Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, ponding, ponding, ponding, ponding, ponding,
ponding. low strength. low strength. low strength. frost action. excess humus.

747B:

Audubon-—--eeu-- Moderate: Severe: Severe: Severe: Severe: Slight.
too clayey, shrink-swell. shrink-swell. shrink-swell. shrink-swell,
wetness. low strength.

753D:

Abbeylake---—--- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. droughty,
slope. slope.

753E:

Abbeylake-~~---- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. droughty,
slope. slope.

765:

Smiley--—-—m=ucu- Severe: Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness, wetness.
frost action.
767:
Auganaush------—- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. wetness, wetness. wetness, shrink-swell, wetness.
shrink-swell. shrink-swell. low strength,
wetness.
775B:

Sugarbush---—w-- Severe: Slight---caee-- Slight-—ceeua—o Moderate: Slight----ce--- Moderate:
cutbanks cave. slope. droughty.

Two Inlets—-=we-- Severe: Slight-weeeemu- Slight---wceeo—o Moderate: Slight-—c—ceeaa Moderate:
cutbanks cave. slope. small stones,

droughty.
775C:

Sugarbush---—--- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Two Inlets------ Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. small stones,

droughty,
slope.
776B:

Snellman-------- Slight-cccec——x Moderate: Slight-=-cemaa- Moderate: Moderate: Moderate:

shrink-swell. shrink-swell, shrink-swell, large stones.
slope. frost action.

Sugarbush---eeu- Severe: Slighte—e——maa- Slighte-eecmaa. Moderate: Slight--=cu—me- Moderate:
cutbanks cave. slope. droughty.

776C:

Snellman-----w-- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope. slope. shrink-swell, large stomnes,

slope. slope, slope.

frost action.
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776C:

Sugarbush---—e-- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
776E:

Snellman-----—-- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.

Sugarbush--——--- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

778B:

Dorset-—-—ecweax Severe: Slight--------- Slight Slight ~|slight--——c=mu- Moderate:
cutbanks cave. droughty.

Corligg-———cce-o Severe: Slight-—-wcec--- Slight-—--cc--- Slight--—cc---- Slight--weeea-— Severe:
cutbanks cave. droughty.

778C:

Dorset--e-ecemw- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Corliss-—---ce-- Severe: Moderate: Moderate: Severe: Moderate: Severe:
cutbanks cave.| slope. slope. slope. slope. droughty.

780B:

Audubon--------- Moderate: Severe: Severe: Severe: Severe: Slight.
too clayey, shrink-swell. | shrink-swell. | shrink-swell. shrink-swell,
wetness. low strength.

Boyerlake~------ Moderate: Severe: Severe: Severe: Severe: Slight.
too clayey, shrink-swell. shrink-swell. | shrink-swell. shrink-swell,
wetness. low strength.

780C2:

Audubon---—=wae- Moderate: Severe: Severe: Severe: Severe: Moderate:
too clayey, shrink-swell. shrink-swell. | shrink-swell, shrink-swell, slope.
wetness, slope. low strength.
slope.

Boyerlake-——w--- Moderate: Severe: Severe: Severe: Severe: Moderate:
too clayey, shrink-swell. shrink-swell. shrink-swell, shrink-swell, slope.
wetness, slope. low strength.
slope.

780D2:

Audubon----~----|Severe: Severe: Severe: Severe: Severe: Severe:

slope. shrink-swell, slope, shrink-swell, shrink-swell, slope.
slope. shrink-swell. | slope. low strength,
slope.

Boyerlake------- Severe: Severe: Severe: Severe: Severe: Severe:
slope. shrink-swell, slope, shrink-swell, shrink-swell, slope.

slope.

shrink-swell.

slope.

low strength,
slope.
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785:

Hamerly---—---—— Severe: Moderate: Severe: Moderate: Severe: Slight.
wetness. wetness, wetness. wetness, frost action.

shrink-swell. shrink-swell.

Winger--—--——--- Severe: Severe: Severe: Severe: Severe: Moderate:
wetness. wetness. wetness. wetness. frost action. wetness.

786:

Winger-————————- Severe: Severe: Severe: Severe: Severe: Moderate:
wetness. wetness. wetness. wetness. frost action. wetness.

Hamerly----———— Severe: Moderate: Severe: Moderate: Severe: Slight.
wetness. wetness, wetness. wetness, frost action.

shrink-swell. shrink-swell.

Colvinmm-mcwaa— Severe: Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. low strength, ponding.

ponding,
frost action.
797:

Mooselake~------ Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, ponding, ponding, ponding, ponding, ponding,
ponding. low strength. low strength. low strength. frost action. excess humus.

Lupton--weeee——o Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, wetness,
wetness. wetness, wetness, wetness, wetness, excess humus.

low strength. low strength. low strength. frost action.
867B:

Graycalm-----~~- Severe: Slight------——- Slight---—----- Moderate: Slight--——-———- Severe:
cutbanks cave. slope. droughty.

Menahga--~=====x Severe: Slight-———=———- Slight--ececua— Moderate: Slight-==-cee—- Moderate:
cutbanks cave. slope. droughty.

867C:

Graycalm---——--- Severe: Moderate: Moderate: Severe: Moderate: Severe:
cutbanks cave.| slope. slope. slope. slope. droughty.

Menahga--------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
867E:

Graycalm-------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. droughty,
slope. slope.

Menahga---—-«-~- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

903B:

Barnes--—-—-—----- Slight-————e—--- Slight---=mee-- Slight-——————ua Moderate: Moderate: Slight.

slope. low strength,
frost action.

Langhei---~—ee-- Slight--—------ Slighte--—eaeo Slighte——eeeeeo Moderate: Moderate: Slight.

slope. low strength,

frost action.
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903C2:
Barnes~--------- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. slope. slope. slope. low strength, slope.
slope,
frost action.
Langhei-------—- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. slope. slope. slope. low strength, slope.
slope,
frost action.
931C2:
Formdale~~-——~—- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
slope. shrink-swell, slope, slope. low strength. slope.
slope. shrink-swell.
Langhei---—-w-w- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
slope. slope. slope. slope. low strength. slope.
942D2:
Langhei--~——--——- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.
Barnes--~-—————- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.
943D2:
Langhei~-------—- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.
slope.
Formdale-------- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.
slope.
943E:
Langhei-—c-ecee- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.
slope.
Formdale~~=-wm-- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.
slope.
951B:
Nebish---ccceemo Slight--cecmmem- Moderate: Slight------——-- Moderate: Severe: Slight.
shrink-swell. shrink-swell, low strength.
slope.
Sugarbush------- Severe: Slight-----c-—- Slight--—m-———- Moderate: Slight---ceeoemn Moderate:
cutbanks cave. slope. droughty.
951C:
Nebish--—--vceee- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
slope. shrink-swell, slope. slope. low strength. slope.
slope.
Sugarbush------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
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951E:

Nebish-—--ceeeao Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.

slope.

Sugarbush------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1015:

Udipsamments----|Severe: Slight-----c--- Slight-----~=w- Moderate: Slight-———ccrmeo Moderate:

cutbanks cave. slope. droughty,
too sandy.
1016:

Udorthents——---- Severe: Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope. slope.
1027:
Udorthents.
1030:

Pits.

Udipsamments----|Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1104B:
Waukon----c-c--- Slight-----=uu- Slight---cceee- Slight---ccuu-- Moderate: Moderate: Slight.
slope. low strength,
frost action.

Dorset--——c—mmmm Severe: Slight---r=mvmn Slight--ccceec-- Moderate: Slight-cceoa—ooo Moderate:
cutbanks cave. slope. droughty.

1104C:

Waukon--—-c——wc- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. slope. slope. slope. low strength, slope.

slope,
frost action.

Dorset--———--—--- Severe: Moderate: Moderate: Severe: Moderate: Moderate:

cutbanks cave.| slope. slope. slope. slope. droughty,
slope.
1111:

Nidarog------=-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| subsides, subsides, subsides, subsides, ponding,
excess humus, flooding, flooding, flooding, ponding, flooding,
ponding. ponding. « ponding. ponding. flooding. excess humus.

1113:

Haslie-----c-wo- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, ponding,
ponding. ponding, ponding, ponding, ponding, excess humus.

low strength. low strength. low strength. frost action.

Seelyeville----- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, | ponding, ponding, ponding, ponding, ponding,
ponding. low strength. low strength. low strength. frost action. excess humus.
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1113:

Cathro---===eee- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, | ponding. ponding. ponding. ponding, ponding,
ponding. frost action. excess humus.

1125B:

Sverdrup---—---—- Severe: Slight--=-eem-- Slight-- Slight Slight Moderate:
cutbanks cave. droughty.

Abbeylake-———-—- Severe: Slight-—-rceuaa Slight-ccoeec-- Slight Slight Severe:
cutbanks cave. droughty.

1125¢C:

Sverdrup-------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Abbeylake-~w-w-- Severe: Moderate: Moderate: Severe: Moderate: Severe:
cutbanks cave.| slope. slope. slope. slope. droughty.

1126B:

Verndale-------- Severe: Slight-—----=-< Slight---cco--- Slight Slight Moderate:
cutbanks cave. droughty.

Nymore---—---—-— Severe: Slight-—-—cee-- Slight-----—-——- Slight---ccc--- Slight---m-=—c-v Severe:
cutbanks cave. droughty.

1127A:

Bootlake-——----- Severe: Slight-—-—------ Slight--------- Slight-——--e-e- Slight--------- Moderate:
cutbanks cave. droughty.

Graycalm----——--— Severe: Slight-—=---—-- Slight-—==cu--- Slight------—-- Slight---mmmme Severe:
cutbanks cave. droughty.

11278:

Bootlake-------- Severe: Slight---~--——- Slight----ce--- Moderate: Slight--mmmemem Moderate:
cutbanks cave. slope. droughty.

Graycalm--—--—--- Severe: Slight-----—--- Slight-—--——-—- Moderate: Slight--------- Severe:
cutbanks cave. slope. droughty.

1128:

Cathro---------- Severe: Severe: Severe:
cutbanks cave, subsides, ponding,
excess humus, ponding, excess humus.
ponding. frost action.

1129:

Lindaas----—---- Severe: Severe: Severe: Severe: Severe: Moderate:
wetness. wetness, wetness. wetness, shrink-swell, wetness.

shrink-swell. shrink-swell. low strength,
frost action.

1130:

Wolverton--—=—--- Severe: Slight--——wcc-- Moderate: slight-e-=mmm~= Moderate: Slight.
cutbanks cave. wetness, frost action.

shrink-swell.

1131B:

Verndale---——--- Severe: Slight-——-=vm=- Slight--——-——-- Slight-———a-=a-- Slight-———cre—x Moderate:

cutbanks cave.

droughty.
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1131B:

Abbeylake-—----- Severe: Slight--—--———- Slight Slight Slight-e—-ce-ua Severe:
cutbanks cave. droughty.

1132B:

Eagleview-—————- Severe: Slight----——--- Slight-——-——--- Moderate: Slight--———emua Moderate:
cutbanks cave. slope. droughty.

Balmlake-———-—— Severe: Slight-—————--- Slight-——-——--- Moderate: Moderate: Slight.
cutbanks cave. slope. frost action.

1132C:

Eagleview-—-—-—- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Balmlake----~=== Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope, slope.

frost action.
1132E:

Eagleview-—————- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

Balmlake-------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1135:
Foxlake---—---—- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. wetness, wetness, wetness, shrink-swell, wetness.
shrink-swell. shrink-swell. shrink-swell. low strength,
wetness.
1136:

Nidaros-————-———= Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| subsides, subsides, subsides, subsides, ponding,
excess humus, ponding, ponding. ponding, ponding, excess humus.
ponding. low strength. low strength. frost action.

1137B:

Birchlake---~--- Moderate: Moderate: Moderate: Moderate: Severe: Slight.
too clayey, shrink-swell. | wetness, shrink-swell. low strength,
wetness. shrink-swell. frost action.

1137C:

Birchlake--~==--- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
too clayey, shrink-swell, wetness, slope. low strength, slope.
wetness, slope. slope, frost action.
slope. shrink-swell.

1137D:

Birchlake~~-w--- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.

slope,
frost action.

1137E:

Birchlake-=--——- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.

slope,

frost action.
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1138:

Rushlake-----wu- Severe: Slight--————--- Moderate: Slight---ccce-- Moderate: Severe:
cutbanks cave. wetness. frost action. droughty.

Hangaard------—-—- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave, | wetness. wetness. wetness. wetness. wetness,
wetness. droughty.

11408B:

Eagleview----—-- Severe: Slight-eceeee—- Slight-——--cc-—- Moderate: Slight--reeeee- Moderate:
cutbanks cave. slope. droughty.

Snellman------—- slight-—--——---- Moderate: Slight--—-———--- Moderate: Moderate: Moderate:

shrink-swell. shrink-swell, shrink-swell, large stones.
slope. frost action.
1140C:

Eagleview-—---—- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Snellman--~--=~-- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope. slope. shrink-swell, large stones,

slope. slope, slope.
frost action.
1149:

Hamerly--------- Severe: Moderate: Severe: Moderate: Severe: Slight.

wetness. wetness, wetness. wetness, frost action.
shrink-swell. shrink-swell.
11958:

Sybil-————mmee e Severe: Slight--e-mwee- Slight---mmuu-- Moderate: Slight---—---——- Moderate:
cutbanks cave. slope. droughty.

Eagleview-----—- Severe: Slight-----=e-- Slight---vc-eee- Moderate: Slight--—-cwue- Moderate:
cutbanks cave. slope. droughty.

1195C:

Sybil-—-——-————o Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Eagleview------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
1195E:

Sybil-cccmccaana Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

Eagleview------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1196B:

Lida-----cccouun Severe: Slight-—-—--w--- Slight--------- Moderate: Slight----mmum- Moderate:

cutbanks cave. slope. large stones,

droughty.
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1196B:

Two Inlets———--- Severe: Slight-eeco—-—- Slight-——cceeuo Moderate: Slight———ceco—o Moderate:

cutbanks cave. slope. small stones,
droughty.
1196C:

Lida—--—memeeeun Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. large stones,

droughty,
slope.

Two Inlets-—--—- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. small stones,

droughty,
slope.
1196E:

Lida--=c-ammmee Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

Two Inlets-—---- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1200:

Egglake--------- Severe: Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness, wetness.
frost action.
1201C:

Sugarbush-----—- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Snellman---—~=w- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope. slope. shrink-swell, large stones,

slope. slope, slope.
frost action.
1201E:

Sugarbush--—--—-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

Snellman------—- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.

1210:

Paddock---——--=w Severe: Severe: Severe: Severe: Severe: Moderate:
cutbanks cave,| wetness. wetness. wetness. frost action. large stones,
wetness. wetness.

Epoufette~——---- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| wetness. wetness. wetness. wetness, wetness.
wetness, frost action.

1211:

Egglake----—--—- Severe: Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness, wetness.

frost action.
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1211:

Cathro-----—ee—- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, ponding,
ponding. ponding. ponding. ponding. ponding, excess humus.

frost action.
1225:

Wykeham---—----- Moderate: Moderate: Moderate: Moderate: Moderate: Slight.
wetness. shrink-swell. wetness. shrink-swell. shrink-swell,

frost action.

Karlstad----w--- Severe: Slight-—c—ceeo Moderate: Slight-w-ameue- Moderate: Moderate:
cutbanks cave. wetness. frost action. droughty.

1227:

Quam-~-—=-=r———— Severe: Severe: Severe: Severe: Severe: Severe:

ponding. ponding. ponding. ponding. low strength, ponding.
ponding,
frost action.

Cathro--c-cew-—- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, ponding. ponding. ponding. ponding, ponding,
ponding. frost action. excess humus.

Urnesg—--—=——=~- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, ponding, ponding. ponding, low strength, | ponding.
ponding. low strength. low strength. ponding,

frost action.
1230:

Haslie-——————-~= Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, ponding,
ponding. ponding, ponding, ponding, ponding, excess humus.

low strength. low strength. low strength. frost action.

Nidaros-----wee- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| subsides, subsides, subsides, subsides, ponding,
excess humus, | ponding, ponding. ponding, ponding, excess humus.
ponding. low strength. low strength. frost action.

1234B:
Formdale-------- Slight-~--=---- Moderate: Moderate: Moderate: Severe: Slight.
shrink-swell. shrink-swell. shrink-swell, low strength.
slope.
Buse---c-meceu—— Slight--------- Moderate: Moderate: Moderate: Moderate: Slight.
shrink-swell. shrink-swell. shrink-swell, shrink-swell,
slope. low strength.
1235B:

Formdale---—---- Slight--~--=-w- Moderate: Moderate: Moderate: Severe: Slight.

shrink-swell. | shrink-swell. | shrink-swell, low strength.
slope.

Bus@---c—ccemwuao Slight--—=w-—uo Moderate: Moderate: Moderate: Moderate: Slight.

shrink-swell. shrink-swell. shrink-swell, shrink-swell,
slope. low strength.

Sandberg--~~==== Severe: Slight-—=—=-m=w Slightee—ceeaax Moderate: Slight-——ceeua- Moderate:
cutbanks cave. slope. small stones,

droughty.
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1236B:

Eagleview-—-=ee-- Severe: Slight-—cecee—— Slight---=e--—- Moderate: Slight——e———mua Moderate:
cutbanks cave. slope. droughty.

1236C:

Eagleview-—————- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
1236E:

Eagleview-——---- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1238E:

Two Inlets------ Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

Sugarbush------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1242D:

Sandberg-------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

Arvilla---—-eu-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1243B:
L1 e Slight-—-=caeu- Moderate: Moderate: Moderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell, shrink-swell, large stones.
slope. frost action.
1243cC:
L e et Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope, slope. shrink-swell, large stones,
slope. shrink-swell. slope, slope.
frost action.
1243E:

S0l-cmmm e Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.

1244B:

S0l--mmcmm e Slight--cocae-o Moderate: Moderate: Moderate: Moderate: Moderate:

shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell, | large stones.
slope. frost action.

Sugarbush----—-- Severe: Slight--—=—cee-n Slight-—-—-reoo Moderate: Slight-—-cceeeu Moderate:
cutbanks cave. slope. droughty.

1244cC:

3 R Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, | slope, slope. shrink-swell, large stones,

slope. shrink-swell. slope, slope.

frost action.
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1244C:

Sugarbush------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
1244E:

Sol--emcmc e Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.

Sugarbush-—-w-—-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1246:

Winger----we——— Severe: Severe: Severe: Severe: Severe: Moderate:
wetness. wetness. wetness. wetness. frost action. wetness.

1247D:

Corliss—-mmme——o Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. droughty,
slope. slope.

Dorset--———————- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1248C:

Nymore---———-—--- Severe: Moderate: Moderate: Severe: Moderate: Severe:
cutbanks cave.| slope. slope. slope. slope. droughty.

Verndale-------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
1249C:

Graycalm--—---—- Severe: Moderate: Moderate: Severe: Moderate: Severe:
cutbanks cave.| slope. slope. slope. slope. droughty.

Bootlake--w-———- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
1250C:

Abbeylake----w-- Severe: Moderate: Moderate: Severe: Moderate: Severe:
cutbanks cave.| slope. slope. slope. slope. droughty.

Verndale-------- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
1251:
Lamoure--—--——-—- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. flooding, flooding, flooding, low strength, wetness,
wetness. wetness. wetness. wetness, flooding.
flooding.
1252B:

Bootlake--ww——— Severe: Slight-——-eeu—o Slight-—-———w-- Moderate: Slight----ceu-- Moderate:
cutbanks cave. slope. droughty.

Eagleview------- Severe: Slight-—eveeea- Slight-—————--- Moderate: Slight--———-—-- Moderate:
cutbanks cave. slope. droughty.
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1263C:

Eagleview~--——w-- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.

Bootlake-----=-- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
1291:

Sedgeville-—-w-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| flooding, flooding, flooding, ponding, ponding,
ponding. ponding. ponding. ponding. flooding, flooding.

frost action.
1306:

Karlstad---=w--- Severe: Slight-——————-- Moderate: Slight-——————-- Moderate: Moderate:

cutbanks cave. wetness. frost action. droughty.
1317:
Vallergs-----ee-- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness, wetness.
frost action.
1318:
Darnen------==-- Slight---cevre- Slight--~-oc--- Moderate: Slight-———————o Moderate: Slight.
shrink-swell. frost action.
1319B:

Rockwood—~~~==em- Severe: Slight----cee-- Slight-cecccuw- Moderate: Moderate: Moderate:
cutbanks cave. slope. frost action. large stones.

1319¢C:

Rockwood---——mm- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope, large stones,

frost action. slope.
1319D:

Rockwood~-==wu—— Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1320B:

Blowers-~—--—=-- Severe: Moderate: Severe: Moderate: Severe: Moderate:
cutbanks cave,| wetness. wetness. wetness. frost action. large stones.
wetness.

1321;

Paddock-=wuo—me- Severe: Severe: Severe: Severe: Severe: Moderate:
cutbanks cave, | wetness. wetness. wetness. frost action. large stones,
wetness. wetness.

1365:

Hillview-—m-——-mn Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| wetness. wetness. wetness. wetness, wetness.
wetness. frost action.

1825B:

Seelyeville-—--- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, wetness,
wetness. wetness, wetness, wetness. wetness, excess humus.

low strength.

low strength.

frost action.
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1878:

Hamre--—-———-—-- Severe: Severe: Severe: Severe: Severe: Severe:

ponding. ponding. ponding. ponding. ponding, ponding,
frost action. excess humus.
1938:

Lakepark-~-=---- Severe: Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness, wetness.
frost action.
1942:

Forada—-w-—————- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| ponding. ponding. ponding. ponding, ponding.
ponding. frost action.

1967:

Hamerly---—---—- Severe: Moderate: Severe: Moderate: Severe: Slight.
wetness. wetness, wetness. wetness, frost action.

shrink-swell, shrink-swell.

Vallers-------—- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness, wetness.

frost action.
1975:

Oylen---=ccceee- Severe: Moderate: Severe: Moderate: Moderate: Moderate:
cutbanks cave,| wetness. wetness. wetness. wetness, droughty.
wetness. frost action.

1997:

Vallers---—---~~ Severe: Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness, wetness.

frost action.

Hamerly-—---~c-—-— Severe: Moderate: Severe: Moderate: Severe: Slight.
wetness. wetness, wetness. wetness, frost action.

shrink-swell. shrink-swell.

Winger--—--——--—- Severe: Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding, ponding.

frost action.
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(The information in this table indicates the dominant soil condition but does not eliminate the need for onsite

investigation)
Map symbol Septic tank Sewage lagoon Trench Area Daily cover
and soil name absorption areas sanitary sanitary for landfill
fields landfill landfill
20B:

Chapett--—-——vme- Moderate: Moderate: Slight--——————=mx Slight——————ceeee Good.
percs slowly. seepage,

slope.
20C2:

Chapett——-————— Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, slope. slope. slope. slope.
slope.

20E:

Chapett-—-——ce-- Severe: Severe: Severe: Severe: Poor:

slope. slope. slope. slope. slope.
26:

Aazdahl-—-—----- Severe: Severe: Severe: Severe: Fair:
wetness, wetness. wetness. wetness. too clayey,
percs slowly. wetness.

33B:

Barnes-—---———--- Moderate: Moderate: Slight--——-——-———- Slight---ccc Good.
percs slowly. seepage,

slope.
36:

Flom---mmreeeaee Severe: Severe: Severe: Severe: Poor:
wetness, wetness. wetness. wetness. wetness.
percs slowly.

38B:

Waukon--———————— Moderate: Moderate: Moderate: Slight—e--eeccee Fair:

percs slowly. seepage, too clayey. too clayey.
slope.
3sc:

Waukon-——-———-—- Moderate: Severe: Moderate: Moderate: 