LISDA United States in cooparation 'wi II S f
ol l D:ﬂil’:rr-.:ﬂl'._zr ;‘:hﬁ:l-:—.;j:; ;]gr||:|_ll1|:Jrﬂl S GI u rvey O

:-::jn;lltu:-_- Experiment Station C I e a rw ate r
County Area,
Minnesota
Part Il




This page intentionally left blank.



How To Use This Soil Survey

This survey is divided into three parts. Part | includes general information
about the survey area; descriptions of the general soil map units, detailed soil
map units, and soil series in the area; and a description of how the soils formed.
Part 1i 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 lll 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 | uf 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 iand use
for each detailed soil map unit. See Contents for sections of this publication that
may address your specific needs.



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 1993. Soil names and
descriptions were approved in 1993. 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. It is part of the technical assistance
furnished to the Clearwater County Soil and Water Conservation District. Other
assistance was provided by the Agricultural Extension Service, Minnesota
Department of Natural Resources, and the Board of Water and Soil Resources.
The survey was partially funded by the Legislative Commission for Minnesota
Resources and by Clearwater County.

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: Forest land, cropland, and pasture on Snellman, Lengby, and Debs soils. Land uses
are diverse in Clearwater County.



Contents

Part |
Indextoseries ................................ iv
Indextomapunits ............................. v
Summary oftables............................ vii
Foreword................ ... . il ix
How this surveywasmade ...................... 1
General nature of the survey area................ 2
History and development ...................... 2
Physiography, relief, and drainage.............. 3
Transportation facilities and markets............ 4
Water supply .. ... 6
Forestry. ... 7
Farming. .......coov i 8
Glacial geology . ..o 8
Climate..........oooiii 12
General soilmapunits ........................ 15
Formation and classification of the soils . .... .. 25
Soil series and detailed soil map units ......... 35
References ..................... ... ...l 119
Glossary ........... .o 121
Part Il
Detailed soil map unitlegend................... iv

Summaryoftables............................ Vi
Agronomy ............ i 7
Cropland management considerations ......... 11
Cropyieldestimates ......................... 12
Land capability classification.................. 13
Primefarmland.............................. 14
Erosionfactors ............. ..l 14
Windbreaks and environmental plantings....... 15
Forestland................................... 59
Forest land management considerations . .. .... 59
Recreation........................... ... ... 81
Wildlife habitat. ............................... 93
Engineering ................. ... ... .ol 103
Building site development ................... 103
Sanitary facilities ........................... 104
Waste management ................ ... .... 105
Construction materials ...................... 105
Water management......................... 106
Soil properties. ....................... . 151
Engineering index properties. ................ 151
Physical and chemical properties............. 152
Waterfeatures .................... ..., 153
Soilfeatures ......... . ... il 155
References.............. ... . ittt 215
Glossary .............c i 217

Issued November 1997



Detailed Soil Map Unit Legend

20B—Chapett fine sandy loam, 2 to 6 percent slopes

20C2—Chapett fine sandy loam, 6 to 12 percent slopes,
eroded

38B—Waukon loam, 2 to 6 percent slopes

38C2—Waukon loam, 6 to 12 percent slopes, eroded

38D2—Waukon loam, 12 to 20 percent slopes, eroded

40B—Nebish loam, 2 to 8 percent siopes

40C—Nebish loam, 8 to 15 percent slopes

40E—Nebish loam, 15 to 30 percent slopes

45E—Maddock loamy fine sand, 12 to 30 percent
slopes

63—Rockwell loam

111—Hangaard sandy loam

121—Wykeham fine sandy loam

125—Beltrami loam

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

167A—Baudette silt loam

169B—Braham loamy fine sand, 2 to 8 percent slopes

169C—Braham loamy fine sand, 8 to 15 percent slopes

169E—Braham loamy fine sand, 15 to 30 percent
slopes

180—Gonvick loam

205—Karlstad sandy loam

258B—Sandberg loamy sand, 1 to 6 percent slopes

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

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

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

272—Bemidji loamy sand

346—Talmoon loam

426—Foldahl loamy fine sand

435—Syrene sandy loam

439—Strathcona fine sandy loam

481—Kratka fine sandy loam

496B—Andrusia loamy sand, 1 to 6 percent slopes

496C—Andrusia loamy sand, 6 to 12 percent slopes

505B—Debs silt loam, 2 to 8 percent slopes

505C—Debs silt loam, 8 to 15 percent slopes

505E—Debs silt loam, 15 to 30 percent slopes

540—Seelyeville muck

543—Markey muck

iv

544—Cathro muck

547—Deerwood muck

561—Bullwinkle muck

563—Northwood muck

564—Friendship loamy sand

565—Eckvoll loamy fine sand

582—Roliss loam

607—Pengilly very fine sandy loam, frequently flooded
627—Tawas muck

650—Reiner fine sandy loam

672—Willosippi loam

709B—Lengby fine sandy loam, 2 to 8 percent slopes
709C—Lengby fine sandy loam, 8 to 15 percent slopes
709E—Lengby fine sandy loam, 15 to 30 percent slopes
712—Rosewood fine sandy loam

713—Linveldt fine sandy loam

718B—Naytahwaush loam, 2 to 8 percent slopes
718C—Naytahwaush loam, 8 to 15 percent slopes
718E—Naytahwaush loam, 15 to 30 percent slopes
733—Berner muck

737—Mahkonce loam

746—Haslie muck

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—Snellman-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

776F—Snellman-Sugarbush complex, 30 to 45 percent
slopes

797—Mooselake and Lupton soils

799—Seelyeville and Bowstring soils, frequently flooded

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

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



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

1030—Pits, gravel-Udipsamments complex

1113—Haslie, Seelyeville, and Cathro soils, ponded

1147—Fordum, Fairdale, and Lamoure soils, frequently
flooded

1152B—Sugarbush loamy sand, 1 to 8 percent slopes

1152C—Sugarbush loamy sand, 8 to 15 percent slopes

1152E—Sugarbush loamy sand, 15 to 30 percent
slopes

1164—Zerkel loam

1166B—Moosecreek fine sandy loam, 2 to 8 percent
slopes

1191—Sahkahtay sandy loam

1200—Egglake loam

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

1238F—Two Inlets-Sugarbush complex, 30 to 45
percent slopes

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

1244F—Sol-Sugarbush complex, 30 to 45 percent
slopes, very stony

1272B—Sol fine sandy loam, 2 to 6 percent slopes

1272C—Sol fine sandy loam, 6 to 12 percent slopes

1294—Nary fine sandy loam

1325—Bowstring-Fluvaquents complex, frequently
flooded

1808—Markey muck, ponded

1874—Radium loamy sand

1878—Hamre muck

1943—Roscommon loamy sand
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Soil Survey of

Clearwater County Area, 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 section 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

Andrusia
Auganaush—-—-———emmmmee
Baudette-————————————————
Beltrami—————~=—cemme————
Bemidji-mmmmmmmm e
BeINer-—woa e e

Chapett ——
Dalbo -

Debs _—
Deerwood——— e
Eckvoll-mem——mmm e
Egglake--
Fairdale~——————— oo
Fluvaguentg———memmeoe—mm———
Foldahl--——cmm e

Friendship-=-————————me—-
Gonvick-—————mmmmm
Graycalm -
Hamre -
Hangaard—————m———meem————
Hasli@-—————————=- ——
Karlstad————-oomm e
Kratka

Northwood———-— e e
Pengilly————————mmmm e
RadiumMe-————— e
Reiner-—————emmmem
Rockwell———c—mmee
ROliSS-—mmmmmm e e
ROSCOMMON—~~—mm=— e ———— =
Rosewood——————————ce
Sahkahtay-=—-=wmmemaaaa—o
Sandberg-———-———————— e
Seelyeville——mme—mmem—eeem

Two InletS-——-——cememcmeee—
Udipsamments——~me——————e—n
Waukon=-=——mmeeem e

Loamy, mixed Arenic Eutroboralfs

Fine, montmorillonitic, frigid Mollic Albaqualfs
Fine-silty, mixed Aquic Eutroboralfs

Fine-loamy, mixed Aquic Eutroboralfs

Loamy, mixed Aquic Arenic Eutroboralfs

Loamy, mixed, euic Terric Borosaprists

Euic Fluvaquentic Borosaprists

Loamy, mixed Arenic Eutroboralfs

Loamy, mixed, euic Terric Borosaprists

Loamy, mixed, euic Terric Borosaprists

Fine-loamy, mixed Boralfic Udic Argiborolls

Fine, montmorillonitic Vertic Eutroboralfs

Fine-silty, mixed Typic Eutroboralfs

Sandy, mixed, frigid Histic Humaquepts

Loamy, mixed Aquic Arenic Eutroboralfs

Fine-loamy, mixed, frigid Mollic Endoaqualfs
Fine-loamy, mixed (calcareous), frigid Mollic Udifluvents
Loamy Fluvaquents

Sandy over loamy, mixed Aquic Haploborolls
Coarse-loamy, mixed, nonacid, frigid Mollic Fluvaquents
Mixed, frigid Typic Udipsamments

Fine-loamy, mixed Aquic Argiborolls

Mixed, frigid Argic Udipsamments

Fine-loamy, mixed, nonacid, frigid Histic Humaquepts
Sandy, mixed, frigid Typic Endoaquolls

Coprogenous, euic Limnic Borosaprists

Coarse-loamy, mixed Aquic Eutroboralfs

Sandy over loamy, mixed, frigid Typic Epiaquolls
Fine-silty, mixed (calcareous), frigid Cumulic Endoaquolls
Fine-loamy, mixed Typic Eutroboralfs

Coarse-loamy, mixed Aquic Argiborolls

Euic Typic Borosaprists

Sandy, mixed Udorthentic Haploborolls

Fine, montmorillonitic Aquic Eutroboralfs

Sandy or sandy-skeletal, mixed, euic Terric Borosaprists
Mixed, frigid Typic Udipsamments

Euic Typic Borohemists

Fine-loamy, mixed Aquic Eutroboralfs

Fine, montmorillonitic Mollic Eutroboralfs

Fine-loamy, mixed Typic Eutroboralfs

Sandy over loamy, mixed, nonacid, frigid Histic Humaquepts
Coarse-loamy, mixed, nonacid, frigid Typic Fluvaquents
Sandy, mixed Aquic Haploborolls

Fine-loamy, mixed Abruptic Udic Argiborolls
Coarse-loamy, frigid Typic Calciaquolls

Fine-loamy, mixed (calcareous), frigid Typic Endoaquolls
Mixed, frigid Mollic Psammagquents

Sandy, frigid Typic Calciaquolls

Sandy, mixed Udorthentic Haploborolls

Euic Typic Borosaprists

Fine-loamy, mixed, frigid Typic Argiaquolls
Fine-loamy, mixed Typic Eutroboralfs
Fine-loamy, mixed Glossic Eutroboralfs

Sandy over loamy, frigid Typic Calciaquolls
Coarse-loamy, mixed Typic Eutroboralfs
Sandy, frigid Typic Calciaquolls

Fine-loamy, mixed, frigid Mollic Endoaqualfs
Sandy or sandy-skeletal, mixed, euic Terric Borosaprists
Sandy, mixed Psammentic Eutroboralfs
Udipsamments

Fine-loamy, mixed Mollic Eutroboralfs

Fine-loamy over sandy or sandy-skeletal, mixed Mollic Eutroboralfs

Fine-loamy over sandy or sandy-skeletal, mixed, frigid Mollic Endoagqualfs



Clearwater County Area, Minnesota—Part Il

CLASSIFICATION OF THE SOILS--Continued

Soil name

Family or higher taxonomic class

Willosippi-w—w=—-

Wykeham-
Zerkel

Fine-loamy, mixed, frigid Mollic Endoaqualfs
Fine-loamy, mixed Aquic Eutroboralfs
Fine-loamy, mixed Mollic Eutroboralfs




ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Soil Survey of

Map Soil name Acres Percent
symbol

20B Chapett fine sandy loam, 2 to 6 percent slopes - —— 2,600 0.5
20C2 Chapett fine sandy loam, 6 to 12 percent slopes, eroded--- -—— 400 0.1
38B Waukon loam, 2 to 6 percent slopes ————— e ——————— —— 12,500 2.3
38C2 Waukon loam, 6 to 12 percent slopes, eroded--—-=——cmme—mmmeee—— - 2,000 0.4
38D2 Waukon loam, 12 to 20 percent slopes, eroded---——-——e-——emmeee—ao - 500 0.1
40B Nebish loam, 2 to 8 percent slopeS—-———————————cmmm——mm—mm —— 28,000 5.3
40C Nebish loam, 8 to 15 percent slopes- e e e e e e e e 10,500 2.0
40E Nebish loam, 15 to 30 percent slopeS——————————ccmmmmmm 1,000 0.2
45E Maddock loamy fine sand, 12 to 30 percent slopeS-—————————-——ommmmm 120 *
63 Rockwell loam-- e e e T P P T e e e e e e e 1,000 0.2
111 Hangaard sandy loam —_—— B sttt 900 0.2
121 Wykeham fine sandy loam———— = e e e e e e e e e e e e e e 8,500 1.6
125 Beltrami loam- -— - - - 12,500 2.3
133B Dalbo silt loam, 2 to 8 percent slopeS-—-=-=mm———me—————o —-—— 70 *
133C Dalbo silt loam, 8 to 15 percent slopes e 70 *
133E Dalbo silt loam, 15 to 30 percent slopes-------——ceeeee—-—- —-—— 10 *
167A Baudette silt loam T et e e e —_——— 600 0.1
169B Braham loamy fine sand, 2 to 8 percent slopeS--———————m———ae-- -—— 2,000 0.4
169C Braham loamy fine sand, 8 to 15 percent slopeS-———————————m——om e 1,000 0.2
169E Braham loamy fine sand, 15 to 30 percent SlopeS-————————— e 150 *
180 Gonvick loam-- —_— -—= - 9,500 1.8
205 Karlstad sandy loam--- - —_——— 6,200 1.2
258B Sandberg loamy sand, 1 to 6 percent slopes-- —— - 1,000 0.2
267B Snellman sandy loam, 2 to 8 percent slopes—-- -——— —_—— 20,000 3.7
267C Snellman sandy loam, 8 to 15 percent slopeS—s—————— e e e e 6,000 1.1
267E Snellman sandy loam, 15 to 30 percent slopes--- e 1,950 0.4
272 Bemidji loamy sand -— - B e L EE L L L e e e 1,300 0.2
346 Talmoon loam- - e e e e e e 8,300 1.5
426 Foldahl loamy fine sand —— - 700 0.1
435 Syrene sandy loam-----=—-~——m—m——————— — —_—— 850 0.2
439 Strathcona fine sandy loam -—— B e L e e P e 7,750 1.4
481 Kratka fine sandy loam———-we—c—em—e——- e 7,750 1.4
496B Andrusia loamy sand, 1 to 6 percent slopes---- e 3,800 0.7
496C Andrusia loamy sand, 6 to 12 percent slopes--- e 400 0.1
505B Debs silt loam, 2 to 8 percent slopes o e e e e e 1,500 0.3
505C Debs silt loam, 8 to 15 percent slopes B ettt 600 0.1
S0SE Debs silt loam, 15 to 30 percent slopes- e ————— 300 0.1
540 Seelyeville muck- - B et it e e 11,000 2.0
543 Markey muck--~=—m—mmme e e e - —-— —-— 6,000 1.1
544 Cathro muck----—---cwmmmm e - - - 12,000 2.2
547 Deerwood muck-- - - - —-_— -—— 1,200 0.2
561 Bullwinkle muck ——————————— - e e 6,500 1.2
563 Northwood muck-———m=mmmmm e e e e L e e L e e e 4,500 0.8
564 Friendship loamy sand- - e 1,200 0.2
565 Eckvoll loamy fine sand e —————————— 3,000 0.6
582 Roliss loam-—————mmmmm e - —-— —— 12,000 2.2
607 Pengilly very fine sandy loam, frequently flooded —-— - 1,000 0.2
627 Tawas muck - -— - - 2,500 0.5
650 Reiner fine sandy loam----—-- - - T 450 0.1
672 Willosippi loam - B e L L e P L e B Pt 3,500 0.7
709B Lengby fine sandy loam, 2 to 8 percent slopes e 8,400 1.6
709C Lengby fine sandy loam, 8 to 15 percent slopes -——— - ———— 7,000 1.3
709E Lengby fine sandy loam, 15 to 30 percent slopes e 1,200 0.2
712 Rosewood fine sandy loam -—- e 1,200 0.2
713 Linveldt fine sandy loam——--—ccccccceceaao- il T e e e 800 0.1
718B Naytahwaush loam, 2 to 8 percent slopes----- B e e L e e P LT PP e P e et 18,000 3.4
718C Naytahwaush loam, 8 to 15 percent slopes----- - —_— 24,000 4.6
718E Naytahwaush loam, 15 to 30 percent slopes——---- e ——— 3,500 0.7
733 Berner muck B -——— -— —————————————————— 1,500 0.3
737 Mahkonce loam - - e 12,000 2.2
746 Haslie muck- -—- e e DL 7,000 1.3
765 Smiley loam - ——————— e - - 6,300 1.2
767 Auganaush loam----————rr—mmmmmm————— - —_—— -— 7,300 1.4

See footnote at end

of table.




Clearwater County Area, Minnesota—Part Il 5
ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued
Map Soil name Acres Percent
symbol
775B Sugarbush-Two Inlets complex, 1 to 8 percent slopes----- -—= 3,600 0.7
775C Sugarbush-Two Inlets complex, 8 to 15 percent slopes—--- 3,700 0.7
776B Snellman-Sugarbush complex, 2 to 8 percent slopes--——-————- —— 12,500 2.3
776C Snellman-Sugarbush complex, 8 to 15 percent slopes---- —— 15,000 2.8
776E Snellman-Sugarbush complex, 15 to 30 percent slopes-——————————mm—mm e 6,500 1.2
776F Snellman-Sugarbush complex, 30 to 45 percent slopes -—— - 750 0.1
797 Mooselake and Lupton soils-——--—---- e 18,000 3.4
799 Seelyeville and Bowstring soils, frequently flooded-—-—m————m—mmme e 300 0.1
867B Graycalm-Menahga complex, 1 to 8 percent slopes——--——-———— - m e e e 1,800 0.3
867C Graycalm-Menahga complex, 8 to 15 percent slopes - 1,200 0.2
867E Graycalm-Menahga complex, 15 to 30 percent slopes------- ——— 600 0.1
1030 Pits, gravel-Udipsamments complex B ettt 350 0.1
1113 Haslie, Seelyeville, and Cathro soils, ponded-—-===——m———m e e 4,000 0.7
1147 Fordum, Fairdale, and Lamoure soils, frequently flooded-————--eo e oo 1,800 0.3
1152B Sugarbush loamy sand, 1 to 8 percent slopes -——— —_—— - 14,700 2.7
1152¢C Sugarbush loamy sand, 8 to 15 percent slopes- - -— 3,300 0.6
1152E Sugarbush loamy sand, 15 to 30 percent slopes - - 600 0.1
1164 Zerkel loam—-——————c—co—mmmmeae - e 4,500 0.8
1166B Moosecreek fine sandy loam, 2 to 8 percent slopeS-—--—r———mm e e m—— e 3,700 0.7
1191 Sahkahtay sandy loamM-—-—— == m e e e e e e e e e e 1,300 0.2
1200 Egglake loam--~ e e e e e e e e e e m e —————— e - 5,300 1.0
1238E Two Inlets-Sugarbush complex, 15 to 30 percent slopes--~----— -— 1,500 0.3
1238F Two Inlets-Sugarbush complex, 30 to 45 percent slopes----———————————m—m——————————— 300 0.1
1244B Sol-Sugarbush complex, 2 to 8 percent slopes, very stony-—————————————mmom oo m oo 12,500 2.3
1244cC Sol-Sugarbush complex, 8 to 15 percent slopes, very stOny-————=—m=———————————————m e 15,000 2.8
1244E Sol-Sugarbush complex, 15 to 30 percent slopes, Very StONy-—————mmm—e—————————o——eee— 6,500 1.2
1244F Sol-Sugarbush complex, 30 to 45 percent slopes, very stony ——— 750 0.1
1272B Sol fine sandy loam, 2 to 6 percent slopes——----- et 21,000 3.9
1272C Sol fine sandy loam, 6 to 12 percent slopeS———-=m—-——mmm e e 2,800 0.5
1294 Nary fine sandy loam —_—— e e e e e 16,500 3.1
1325 Bowstring-Fluvaquents complex, frequently flooded-----——-——mm—mmmmmmmmm e 50 *
1808 Markey muck, ponded---—--——w-——-- e —————— - 700 0.1
1874 Radium loamy sand----=-———————cmem————— BT et -— 1,200 0.2
1878 Hamre muck - - e 6,000 1.1
1943 Roscommon loamy sand —-—— B et LD 1,200 0.2
Water—---———-— - e 21,900 4.1
Total-——---- -—- - -—- - 536,770 100.0

* Less than 0.1 percent.
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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.

Of the 637,000 acres of land in Ciearwater County,
approximately 150,000 acres, or about 23.5 percent of
the county, is used as cropland, hayland, or pasture.
According to a 1987 land use survey by the Clearwater
County Soil and Water Conservation District, nearly 76
percent of this total, or about 118,600 acres, is
harvested cropland. Approximately 31,400 acres, or 24
percent, is pasture or idle land. The majority of the
agricultural land is used for the production of alfalfa and
other grass-legume hay mixtures. Wheat, oats, corn,
and barley are the main grain crops grown in the
county. Minor acreages of sunflowers, rye, and flax are
also grown. Several thousand acres is used for the
production of wild rice (fig. lI-1), and several hundred
acres is used for growing fruits, vegetables, and cole
crops. Most of the small grain produced in the county is
marketed locally. Most of the corn is either chopped for
silage or used as feed for cattle (fig. I1-2).

The main agricultural areas in the county can be
divided into two distinct geomorphic regions. The
northwestern part of the county, including Hangaard,
Winsor, and Greenwood Townships, is part of what
once was Glacial Lake Agassiz. It is characterized by a
very level landscape with little or no relief. The soils in
this area are predominantly poorly drained and are used
mainly for the production of hay, small grain, corn, and
pasture. The central part of the county consists of a
gently rolling to steep landscape associated with
different glacial moraines and outwash plains. This part
of the county has interspersed forested and agricultural
areas and includes the highest percentage of dairy and
beef operations. The soils in this area are well drained,
moderately well drained, and poorly drained and are
used primarily for the production of alfalfa, small grain,
and corn.

Management concerns in the county are water
erosion, wind erosion, wetness, and the maintenance of

soil tilth and fertility levels. The available water capacity
and the possibility of ground-water contamination are
also concerns in areas of the coarser textured soils.

Wind erosion and water erosion are management
concerns on most soils in the county. Soils that have a
surface layer of loamy fine sand, loamy sand, fine
sandy loam, or sandy loam, such as Eckvoll, Kratka,
Strathcona, Sugarbush, and Karlstad soils, and soils
that have large unsheltered distances in the intensive
agricultural areas of the county are susceptible to the
effects of wind erosion. Most wind erosion occurs in
areas that have been plowed in the fall and left bare
over winter. Using a system of conservation tillage that
leaves crop residue on the surface, planting field
windbreaks, and using a system of wind stripcropping
help to keep soil losses within tolerable limits. Soils in
the more sloping areas, such as Nebish, Naytahwaush,
Snellman, and Lengby soils, are susceptible to water
erosion. Failure to control erosion results in excessive
soil loss, reduced productivity, and surface-water
contamination. Conserving the topsoil is important
because the topsoil acts as a reservoir for nutrients and
water to be used by plants. Measures that control sheet
and rill erosion are especially needed on the steeper
slopes. Using conservation tillage systems, such as
reduced tillage or no-till, farming on the contour,
managing crop residue, and constructing grassed
waterways in areas where runoff concentrates help to
control water erosion. Using a cropping sequence that
includes grass and legume forage crops for 2 to 3 years
in a 5-year rotation also helps to keep soil losses within
tolerable limits.

Wetness is a management concern on several soils
in the northwestern part of the county, such as Smiley,
Roliss, Kratka, Strathcona, Rosewood, Eckvoll, Hamre,
Deerwood, Berner, and Cathro soils. An extensive
network of open ditches, surface drains, and subsurface
drains has already been established in this area to
improve drainage and allow for maximum crop
production. Wetness can delay planting and harvesting
in some years. In addition to limitations caused by
wetness and wind erosion, a few soils, such as
Strathcona, Roliss, and Rosewood soils, may also have
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Figure 1I-1.—An area of Seelyeville soils that has been drained, ditched, and diked into paddies for the production of wild rice.

a nutrient imbalance caused by a high content of lime
and high pH values (fig. 11-3). A good fertilization
program that is based on the results of soil tests can
generally correct nutrient imbalance problems. Very
poorly drained soils, such as Hamre, Berner, and
Cathro soils, can produce good forage yields if they are
properly drained and if species that are adapted to wet
conditions are planted.

Moderately well drained, nearly level to gently sloping
soils, such as Gonvick, Beltrami, Wykeham, Mahkonce,
Zerkel, and Nary soils, have few limitations affecting
their use as cropland, but they may be subject to water
erosion and wind erosion. Erosion can be kept within

tolerable limits by conservation tillage (fig. 11-4) and crop
residue management.

The application of fertilizers, pesticides, and
herbicides can maintain or improve crop yields in
Clearwater County. The amount of fertilizer needed
should be based on soil tests, soil type, past
management, and the nutrient demands of the crop to
be grown. Applications of manure are effective in
adding organic matter and supplemental nitrogen to the
soil. Many soils in the county inherently have a high
content of phosphorus. Adding additional phosphorus at
rates present in some commercial fertilizers may not be
necessary and could lead to runoff of the unused
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nutrient. Such runoff can resutlt in the accelerated
growth of aquatic vegetation and the premature
eutrophication of lakes and streams. Soil tests can help
to determine the proper concentration of nutrients to be
applied. Careful application of agricultural chemicals is
needed to reduce the risk of ground-water and surface-
water contamination. The coarser textured, highly
permeable soils, such as Sugarbush, Andrusia,
Graycalm, Karistad, and Sahkahtay soils, are
susceptible to ground-water contamination because of a
high leaching potential. Soils in the more sloping areas,
such as Waukon, Nebish, Naytahwaush, Lengby,
Snellman, and Sol soils, have a higher runoff potential.
Thus, the hazard of surface-water contamination is

greater on these soils than in other areas unless proper
management is applied.

The selection of species for planting in areas used
for hay and pasture should be based on the type of soll,
the drainage class, and soil reaction. If alfalfa is grown,
adequate soil drainage and suitable reaction are
important. Other legumes, such as red clover and
birdsfoot trefoil, can withstand wetter soil conditions and
lower soil reaction. Well drained and moderately well
drained soils, such as Nebish, Beltrami, Waukon,
Gonvick, Naytahwaush, Mahkonce, Sol, and Nary soils,
are suited to the widest range of species, including
alfalfa, red clover, birdsfoot trefoil, smooth bromegrass,
timothy, orchardgrass, reed canarygrass, and Kentucky

Figure 11-2.—Corn chopped for silage and used as feed for cattle on a dairy farm.
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Figure li-3.—Lime at the surface in an area of Strathcona soils.

bluegrass. The most recent information about suitable
species and varieties can be obtained from local offices
of the Minnesota Extension Service and the Natural
Resources Conservation Service.

Pasture management is needed to establish and

maintain highly productive forage grasses and legumes.

Good pasture management includes a fertilization
program, rotation grazing, proper stocking rates,
deferred grazing during wet periods, brush and weed
control, and a full-season grazing system. Full-season
grazing systems may combine cool-season grasses for
early and late-season grazing and warm-season
grasses for grazing during the warmer, drier summer
months. Planting the cool- and warm-season grasses in
different pastures and using a rotation grazing system
allow for maximum utilization of the forage produced.
Suitable warm-season grasses include big bluestem,

indiangrass, switchgrass, little bluestem, and sideoats
grama. Overgrazing reduces the quality of pastures and
the ability of plants to recover after grazing.
Interseeding the pastures with legume-grass
combinations can increase the feed value and forage
yields. Fertilizer applications on pasture and hayland
should be based on the results of soil tests. Applying
fertilizer to cool-season grasses in spring and late
summer helps to promote vigorous growth during the
period when the grasses are utilized for grazing. A
rotation grazing system and proper stocking rates
combined with a system of harvesting excess forage
production as hay result in the maximum utilization of
pastures. Deferred grazing is needed to maintain stands
of legumes and warm-season grasses. Deferred grazing
during wet periods helps to prevent soil compaction and
damage to growing plants.
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Planners of management systems for individual fields
or farms shouid consider obtaining specific information
from the local office of the Natural Resources
Conservation Service or the Cooperative Extension
Service.

Cropland Management Considerations

The management concerns affecting the use of the
detailed soil 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 primarily involves reducing the
evaporation and runoff rates and increasing the water
infiltration rate. Applying conservation tillage and
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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.
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Figure i-4.—Corn planted using a system of conservation tillage in an area of Gonvick loam.



12

All of the 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 in areas where the soils 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 for a successful crop. 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 soil salinity.

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
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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 or to 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
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 is 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



Clearwater County Area, Minnesota—Part I

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
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; favorabie
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, stand survival,
and 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

13

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
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 ievels—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 vegetables. 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
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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
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

Soil Survey of

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.

Soils that have a high water table or are subject to
flooding may qualify as prime farmland in areas 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 198,320 acres, or nearly 39 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.” On some soils included in the tabie,
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 Il of this
publication. The soil qualities that affect use and
management are described in the section “Soil Series
and Detailed Soil Map Units” in Part | of this survey.
This list does not constitute a recommendation for a
particular land use.

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
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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.

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 yields,
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 (1) factor 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

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.

In the northwestern part of the county, which is the
area known as the Glacial Lake Agassiz lake plain,
much of the native prairie that once existed has been
converted to agricultural uses. In the central two-thirds
of the county, the native forests have been logged in
many areas and replaced by cropland, hayland, or
pasture. Both of these regions of the county include
areas of intensive agricultural use and are susceptible

15

to the effects of soil blowing and wind erosion because
the soils in these areas are left unprotected from the
wind for long distances.

Field windbreaks 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 wildtife.

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. The windbreak
suitability group for each soil in the survey area is listed
in the table “Windbreak Suitability Groups” at the end
of this section. The following paragraphs explain the
characteristics of the soils in each group.

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 siowly 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 artificially
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.

Soil Survey of

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 soiis have a low or
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 over sand or over
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.

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
and
s0il name

Cropland management considerations

20B:
Chapett--———-—ccwmmm e

20C2:
Chapett

38B:
Waukon-

38C2:
Waukon

38D2:
Waukon-——ee——c— e e

40B:
Nebish -

40C:
Nebish---

40E:
Nebish

45E:
Maddock

63:
Rockwell--—cmrmmmm e e

Potential for surface-water contamination
Water erosion
Wind erosion

Potential for surface-water contamination
Previously eroded

Water erosion

Wind erosion

Potential for surface-water contamination
Water erosion

Potential for surface-water contamination
Previously eroded
Water erosion

Potential for surface-water contamination
Previously eroded

Slope

Water erosion

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

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

Limited organic matter content

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

Excessive permeability

Lime content

Potential for ground-water contamination
Water table

Wind erosion
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CROPLAND
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MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management considerations

111:
Hangaard---—--—-—————————mm - ———

121:
Wykeham

125:
Beltrami- -

133B:
Dalbo-~ -

167A:
Baudette--——--mmomm e e

169B:
Braham- - - -

169C:
Braham-~-----—\-------—- i b

169E:
Braham- - -

180:
GonNvVick=—emmm e

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
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

Potential for ground-water contamination

Excessive permeability

Limited organic matter content

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

Excessive permeability

Limited organic matter content

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

Wind erosion

Excessive permeability

Limited organic matter content

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

Water erosion

Wind erosion

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

Map symbol
and
soil name

Cropland management considerations

205:
Karlstad----———cmecmme e

258B:
Sandberg

267B:
Snellman-

267C:
Snellman--————==—=—=—————mr————————

267E:
Snellman -

346:
Talmoon---

426
Foldahl-- -

435:
Syrene----

439:
Strathcona——==————cemcmmm e m

481:
Kratka—————-—=m———mm oo

Excessive permeability

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

Excessive permeability

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

Potential for surface-water contamination
Water erosion
Wind erosion

Potential for surface-water contamination
Water erosion
Wind erosion

Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Excessive permeability

Potential for ground-water contamination
Water table

Wind erosion

Potential for ground-water contamination
Water table

Excessive permeability
Potential for ground-water contamination
Wind erosion

Excessive permeability

Lime content

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

Wind erosion

Excessive permeability

Lime content

pPotential for ground-water contamination
Water table

Wind erosion

Excessive permeability

Potential for ground-water contamination
Water table

Wind erosion
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and Cropland management considerations
soil name

496B:

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

496C:

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

505B:

Debs-- —————————————— Potential for surface-water contamination
Water erosion

505C:

Debs Potential for surface-water contamination
Water erosion

505E:

Debs--- Potential for surface-water contamination
Slope
Water erosion

540:

Seelyeville -—— -| High organic matter content
Ponding
Potential for ground-water contamination
Water table
Wind erosion

543:

Markey--- - --| Excessive permeability
High organic matter content
Ponding
Potential for ground-water contamination
Water table
wind erosion

544:

Cathro-————c—cemm e High organic matter content
Ponding
Potential for ground-water contamination
Water table
Wind erosion

547:

Deerwood—=——-—mmmm e e e mm Excessive permeability
High organic matter content
Ponding
Potential for ground-water contamination
Water table
Wind erosion

561:

Bullwinkle--- -| High organic matter content

Potential for ground-water contamination
Water table
Wind erosion

Soil Survey of
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management considerations

563:
Northwood————--——-—

564:
Friendship~--

565:
Eckvoll -

582:
Roliss—---

607:
Pengilly---

650
Reiner- —_——

672:

Willosippi--

709B:

709C:
Lengby- -

Excessive permeability

High organic matter content

Ponding

Potential for ground-water contamination
Water table

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Wind erosion

Excessive permeability

Potential for ground-water contamination
Water table

Wind erosion

Lime content

Potential for ground-water contamination
Water table

Wind erosion

Flooding

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

Wind erosion

Excessive permeability

High organic matter content

Potential for ground-water contamination
Water table

Wind erosion

Potential for ground-water contamination
Wind erosion

Potential for ground-water contamination
Water table

Excessive permeability

Limited organic matter content

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

Wind erosion

Excessive permeability

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

709E:
Lengby----

712:
Rosewood--- - _—

713:
Linveldt-—————-———wo -

718B:
Naytahwaush

718C:
Naytahwaush- ————

718E:
Naytahwaush---—cccerm—mmm e

733:
Berner- - --

737:
Mahkonce--———— -

746:
Haslie-—=——cemmmmm e

767:
Auganaush-

Excessive permeability

Limited organic matter content

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

Water erosion

Wind erosion

Excessive permeability

Lime content

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

Wind erosion

Excessive permeability
Potential for ground-water contamination
Wind erosion

Potential for surface-water contamination
Water erosion

Potential for surface-water contamination
Water erosion

Potential for surface-water contamination
Slope
Water erosion

Excessive permeability

High organic matter content

Ponding

Potential for ground-water contamination
Water table

Wind erosion

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

High organic matter content

Ponding

Potential for ground-water contamination
Water table

Wind erosion

Potential for ground-water contamination
Water table

Potential for ground-water contamination
Water table

Soil Survey of
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol

and
soil name

Cropland management considerations

775B:
Sugarbush

Two Inlet

775C:

Sugarbush

Two Inlet

776B:
Snellman-

Sugarbush

776C:

[ T R S

S ———————

Snellman

Sugarbush

776E:
Snellman-—

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

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
and
soil name

Cropland management considerations

776E:
Sugarbush-

776F:
Snellman—-——————-— _———

Sugarbush-—~———=ceeemmeme— _——

797:
Mooselake———ccmomm e e

799:
Seelyeville

Bowstring-————————===

867B:
GraycalM-=—eeeer e e e e

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
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

High organic matter content

Ponding

Potential for ground-water contamination
Water table

High organic matter content

Potential for ground-water contamination
Water table

Wind erosion

Flooding

High organic matter content

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

Wind erosion

Flooding

High organic matter content

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

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

Soil Survey of
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and Cropland management considerations
soil name

867C:

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

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

867E:

Graycalm--- --—| 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

Menahga ——————————— 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

1030:

Pits, gravel -~~| Nonsoil material

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

1113:

Cathro-—--————===—ceemo—————— High organic matter content
Ponding
Potential for ground-water contamination
Water table

Seelyeville- -| High organic matter content
Ponding
Potential for ground-water contamination
Water table

Haslie---———====—- --——| High organic matter content
Ponding
Potential for ground-water contamination
Water table
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management considerations

1147:
Fordum-

Fairdale -

Lamoure

1152B:
Sugarbush

1152C:
Sugarbush -

1152E:
Sugarbush

1164:
Zerkel——————— e

1166B:
Moosecreek———~——me e e

Excessive permeability

Flooding

Ponding

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

Flooding

Lime content

Potential for
Potential for
Wind erosion

ground-water contamination
surface-water contamination

Flooding

Lime content
Potential for
Potential for
Water table
Wind erosion

ground-water contamination
surface-water contamination

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
Slope

Water erosion

Wind erosion

Potential for ground-water contamination

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 Cropland management considerations
soil name

1191:

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

1200:

Egglake - - Potential for ground-water contamination
Water table

1238E:

Two Inlets- 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- 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

1238F:

Two Inlets -— 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-———-cemmmm e 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

1244B:

Sol--- -— - Potential for surface-water contamination
Surface stones
Water erosion

Sugarbush —-— - 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
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and
soil name

Cropland management considerations

1244C:
Sol-- —

Sugarbush----- _—

Sugarbush - ——

1244F:
Sol-- -

Sugarbush-- -

1294:
Nary —_— -

1325:
BOWString—————= - e

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 available water capacity

Limited organic matter content

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

Surface stones

Water erosion

Wind erosion

Potential for surface-water contamination
Slope

Surface stones

Water erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

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

Surface stones

Water erosion

Wind erosion

Potential for surface-water contamination
Water erosion

Potential for surface-water contamination
Water erosion

Acid soil
Potential for ground-water contamination

Flooding

High organic matter content

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

Soil Survey of
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CROPLAND MANAGEMENT CONSIDERATIONS--Continued

Map symbol
and Cropland management considerations
soil name

1325:
Fluvaquents -— Flooding

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

Wind erosion

1808:
Markey--- Excessive permeability

High organic matter content

Ponding

Potential for ground-water contamination
Water table

Wind erosion

1874:
Radium-———————mmm e e e Excessive permeability

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

Hamre——-————— e High organic matter content

Ponding

Potential for ground-water contamination
Water table

Wind erosion

1943:
ROSCOMMON=—===—=——————— = ———— e Excessive permeability

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

Wind erosion
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PRIME FARMLAND

Soil Survey of

Map Soil name
symbol

20B Chapett fine sandy loam, 2 to 6 percent slopes
38B Waukon loam, 2 to 6 percent slopes

40B Nebish loam, 2 to 8 percent slopes

63 Rockwell loam (where drained)

121 Wykeham fine sandy loam

125 Beltrami loam

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

167A |Baudette silt loam

180 Gonvick loam

267B Snellman sandy loam, 2 to 8 percent slopes
346 Talmoon loam (where drained)

439 Strathcona fine sandy loam (where drained)
481 Kratka fine sandy loam (where drained)

505B Debs silt loam, 2 to 8 percent slopes

582 Roliss loam (where drained)

650 Reiner fine sandy loam

672 Willosippi loam (where drained)

709B |Lengby fine sandy loam, 2 to 8 percent slopes
713 Linveldt fine sandy loam

718B Naytahwaush loam, 2 to 8 percent slopes

737 Mahkonce loam

765 Smiley loam (where drained)

767 Auganaush loam (where drained)

1164 Zerkel loam

1200 Egglake loam (where drained)
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Trees having predicted 20-year average height, in feet, of--

Map symbol
and soil name
<8 8-15 16-25 26-35 >35
20B:

Chapett———m————- Nanking cherry----|Siberian peashrub, [Hackberry, Silver maple, Eastern
American plum, Russian-olive, green ash. cottonwood.
silver Black Hills
buffaloberry, spruce, blue
lilac. spruce.

20C2:

Chapett——==—m=—- Nanking cherry----|{Siberian peashrub, [Hackberry, Silver maple, Eastern
American plum, Russian-olive, green ash. cottonwood.
silver Black Hills
buffaloberry, spruce, blue
lilac. spruce.

38B:

Waukon--———————- -— Siberian peashrub, |Manchurian Jack pine-—-—————-- Siouxland
gray dogwood, crabapple, cottonwood.
hedge nannyberry
cotoneaster, viburnum.
redosier dogwood,
birchleaf
buckthorn, late
lilac, arrowwood,

American
cranberrybush.
38C2:

Waukon-————=e=w= -— Siberian peashrub, [Manchurian Jack pine----~---- Siouxland
gray dogwood, crabapple, cottonwood.
hedge nannyberry
cotoneaster, viburnum.
redosier dogwood,
birchleaf
buckthorn, late
lilac, arrowwood,

American
cranberrybush.
38D2:

Waukon-———————-- -— Siberian peashrub, |Manchurian Jack pine-~———ee—— Siouxland
gray dogwood, crabapple, cottonwood.
hedge nannyberry
cotoneaster, viburnum.
redosier dogwood,
birchleaf
buckthorn, late
lilac, arrowwood,

American
cranberrybush.
40B:
Nebish-——————eu- - Amur maple, Eastern redcedar, |Green ash, red -

Siberian
peashrub,
redosier dogwood,
lilac.

Manchurian
crabapple, white
spruce, blue
spruce, northern
whitecedar.

pine, eastern
white pine.




40 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~Continued
Trees having predicted 20-year average height, in feet, of-—-
Map symbol
and soil name
<8 8-15 16-25 26-35 >35
40C:
Nebish-—~ceeeae- —— Amur maple, Eastern redcedar, |Green ash, red —-——
Siberian Manchurian pine, eastern
peashrub, crabapple, white white pine.
redosier dogwood, | spruce, blue
lilac. spruce, northern
whitecedar.
40E:
Nebish-———ceaa—o - Amur maple, Eastern redcedar, |Green ash, red ——
Siberian Manchurian pine, eastern
peashrub, crabapple, white white pine.
redosier dogwood,| spruce, blue
lilac. spruce, northern
whitecedar.
63:
Rockwell-————eam—— — Siberian peashrub, |Russian-olive, Golden willow,
eastern redcedar,| white spruce, Siberian elm. cottonwood.
common blue spruce, bur
chokecherry, oak.
lilac.
111:
Hangaard-~-—---- —-— Siberian peashrub, |Russian-olive, Golden willow,
eastern redcedar,| white spruce, Siberian elm. cottonwood.
Tatarian blue spruce, bur
honeysuckle, oak.
common
chokecherry,
lilac.
121:
Wykeham----—-—-~ — Siberian peashrub, |White spruce-----—- Green ash, Norway
redosier dogwood, spruce, jack cottonwood.
blue spruce, pine, red pine,
lilac, American eastern white
cranberrybush. pine.
125:
Beltrami-——————-- - Siberian peashrub, |Eastern redcedar, |Green ash, Norway ——
redosier dogwood, | white spruce, spruce, jack
blue spruce, blue spruce. pine, red pine,
lilac, American eastern white
cranberrybush. pine.
133B:
Dalbo----==—==—- - Amur maple, Eastern redcedar, |Green ash, jack -
Siberian Manchurian pine, eastern
peashrub, crabapple, white | white pine.
Tatarian spruce.
honeysuckle,
lilac, northern
whitecedar,
American

cranberrybush.
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average height, in feet, of--
Map symbol
and soil name
<8 8-15 16-25 26-35 >35
133C:
Dalbo-===—————— - Amur maple, Eastern redcedar, |Green ash, jack -
Siberian Manchurian pine, eastern
peashrub, crabapple, white | white pine.
Tatarian spruce.
honeysuckle,
lilac, northern
whitecedar,
American
cranberrybush.
133E:
Dalbo~=——m————— e - Amur maple, Eastern redcedar, |Green ash, jack _—
Siberian Manchurian pine, eastern
peashrub, crabapple, white white pine.
Tatarian spruce.
honeysuckle,
lilac, northern
whitecedar,
American
cranberrybush.,
167A:
Baudette-——we—a—— —-—— Amur maple, Eastern redcedar, |Green ash, red —-_—
Siberian Manchurian pine, eastern
peashrub, crabapple, white | white pine.
redosier dogwood,| spruce, blue
lilac. spruce, northern
whitecedar.
169B:
Braham--————c——= —— Amur maple, Eastern redcedar, |Green ash, Norway -
Siberian white spruce, spruce, jack
peashrub, lilac, blue spruce, red pine, eastern
American pine. white pine.
cranberrybush.
169C:
Braham-—-———————-- - Amur maple, Eastern redcedar, |Green ash, Norway ——
Siberian white spruce, spruce, jack
peashrub, lilac, blue spruce, red pine, eastern
American pine. white pine.
cranberrybush.
169E:
Braham--—---———-- ——— Amur maple, Eastern redcedar, |Green ash, Norway -—
Siberian white spruce, spruce, jack
peashrub, lilac, blue spruce, red pine, eastern
American pine. white pine.
cranberrybush.
180:
GonviCck—==——mm——eu - Siberian peashrub, |Eastern redcedar, |Green ash, Norway ——
redosier dogwood,| white spruce, spruce, jack
lilac, American blue spruce. pine, red pine,
cranberrybush. eastern white
pine.




42 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Trees having predicted 20-year average height, in feet, of--
Map symbol
and soil name
<8 8-15 16-25 26-35 >35
2053

Karlstad——=—=m—— —_— Siberian peashrub, |Russian-olive, Green ash, golden |Eastern
lilac, northern eastern redcedar,| willow. cottonwood.
whitecedar. white spruce,

blue spruce, bur
oak.
267B:

Snellman-——~m===— - Amur maple, Hackberry, Green ash, eastern -
American plum, Russian-olive, white pine,
lilac, American eastern redcedar,| Siberian elm.
cranberrybush. Siberian

crabapple, blue
spruce.
267C:

Snellman—-——————- - Amur maple, Hackberry, Green ash, eastern -
American plum, Russian-olive, white pine,
lilac, American eastern redcedar,| Siberian elm.
cranberrybush. Siberian

crabapple, blue
spruce.
267E:

Snellman———————- —— Amur maple, Hackberry, Green ash, eastern -——
American plum, Russian-olive, white pine,
lilac, American eastern redcedar,| Siberian elm.
cranberrybush. Siberian

crabapple, blue
spruce.
272:

Bemidji-——wmeeee Peking cotoneaster |Amur maple, Hackberry, Green ash, eastern ——
Siberian eastern redcedar,| white pine,
peashrub, common white spruce, red| Siberian elm.
chokecherry, pine.
lilac.

346:

TalMmOON - mmm e e e —— Siberian peashrub, |[Russian-olive, Green ash, Norway _—
redosier dogwood, | Siberian spruce, eastern
eastern redcedar.| crabapple, white | white pine,

spruce, northern northern red oak,
whitecedar. golden willow.
426:

Foldahl-—wmmamea - Siberian peashrub, |Manchurian Golden willow-——-- Eastern
Peking crabapple, white cottonwood.
cotoneaster, spruce, blue
redosier dogwood,| spruce.
eastern redcedar,

Tatarian

honeysuckle,

American plum,

common

chokecherry.
435

Syrene--——-—--—-—-- —-— Siberian peashrub, |Russian-olive, Golden willow, Eastern
eastern redcedar,| white spruce, Siberian elm. cottonwood.

common
chokecherry,
lilac.

blue spruce, bur
oak.




Clearwater County Area, Minnesota—Part ||

WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

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

Map symbol
and soil name
<8 8-15 16-25 26-35 >35
439:

Strathcona-——--- ——— Siberian peashrub, |Green ash, white Golden willow——w—w— Eastern
redosier dogwood, | spruce, blue cottonwood,
eastern redcedar,| spruce. Siberian elm.
common
chokecherry,
lilac, northern
whitecedar.

481:

Kratka----————-—- —_— Siberian peashrub, |Hackberry, Green ash, Eastern
lilac, northern eastern redcedar,| honeylocust, cottonwood.
whitecedar. white spruce, bur| golden willow.

oak.
496B:

Andrusia------—-—- -— Amur maple, Eastern redcedar, |Green ash, Norway ——-
Siberian white spruce, spruce, jack
peashrub, lilac, blue spruce, red pine, eastern
American pine. white pine.
cranberrybush.

496C:

Andrusia-------- -—- Amur maple, Eastern redcedar, |Green ash, Norway ——
Siberian white spruce, spruce, jack
peashrub, lilac, blue spruce, red pine, eastern
American pine. white pine.
cranberrybush.

505B:

Debs————c e —_— Amur maple, Eastern redcedar, |Green ash, red -
Siberian Manchurian pine, eastern
peashrub, crabapple, white | white pine.
redosier dogwood,| spruce, blue
lilac. spruce, northern

whitecedar.
505C:

Debs———mem—— e —— Amur maple, Eastern redcedar, |Green ash, red -——
Siberian Manchurian pine, eastern
peashrub, crabapple, white | white pine.
redosier dogwood,| spruce, blue
lilac. spruce, northern

whitecedar.
S05E:

Debs————mmmm—— e o - Amur maple, Eastern redcedar, |[Green ash, red -
Siberian Manchurian pine, eastern
peashrub, crabapple, white white pine.
redosier dogwood, | spruce, blue
lilac. spruce, northern

whitecedar.
540:
Seelyeville-——-- —— — —-——— White willow, Imperial Carolina
golden willow. poplar.
547:
Deerwood---—--—— —-— -— -— White willow,

golden willow.

Imperial Carolina
poplar.

43
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil Survey of

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

Map symbol
and soil name
<8 8-15 16-25 26-35 >35
564:
Friendship------ -— Siberian peashrub, |Russian-olive, Eastern white -
eastern redcedar,| green ash, jack pine, Siberian
Siberian pine, red pine. elm.
crabapple,
Manchurian
crabapple, lilac.
565:
Eckvoll-mmmem e - Siberian peashrub, |Eastern redcedar, |Green ash, jack R
redosier dogwood,| white spruce, pine, red pine,
lilac, American blue spruce, eastern white
cranberrybush. northern pine.
whitecedar.
582
ROlisSS—————cmmm —_— Siberian peashrub, |Russian-olive, Golden willow, Eastern
cotoneaster, white spruce, Siberian elm. cottonwood.
eastern redcedar,| blue spruce, bur
common oak.
chokecherry,
lilac.
650:
Reiner-————ee—e—- Lilag-——m—emmmmme Siberian peashrub, |Russian-olive, Golden willow, Eastern
eastern redcedar,| white spruce, Siberian elm. cottonwood.
Tatarian blue spruce, bur
honeysuckle, oak.
common
chokecherry.
709B:
Lengby—-——-—-———- Peking cotoneaster|Siberian peashrub, |Russian-olive, Green ash, jack —-——
Siberian eastern redcedar,| pine, Siberian
crabapple, blue spruce, elm.
lilac, American northern
cranberrybush. whitecedar.
709C:
Lengby-=-—===—=—- Peking cotoneaster|Siberian peashrub, |Russian-olive, Green ash, jack —_
Siberian eastern redcedar,| pine, Siberian
crabapple, blue spruce, elm.
lilac, American northern
cranberrybush. whitecedar.
709E:
Lengby-—-——————~- Peking cotoneaster|Siberian peashrub, |Russian-olive, Green ash, jack -
Siberian eastern redcedar,| pine, Siberian
crabapple, blue spruce, elm.
lilac, American northern
cranberrybush. whitecedar.
712:
Rosewood-——————— —_— Siberian peashrub, |Russian-olive, Golden willow, Eastern
eastern redcedar,| white spruce, Siberian elm. cottonwood.

common
chokecherry,
lilac.

blue spruce, bur
oak.
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
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Trees having predicted 20-year average height, in feet, of--

Map symbol
and soil name
<8 8-15 16-25 26-35 >35

713:

Linveldt—w—————x Lilac-=——mecmmmeme Siberian peashrub, |Russian-olive, Golden willow, Eastern
eastern redcedar,| white spruce, Siberian elm. cottonwood.
Tatarian blue spruce, bur
honeysuckle, oak.
common
chokecherry.

718B:

Naytahwaush----- —— Amur maple, Hackberry, Silver maple, -
Siberian Russian-olive, green ash,
peashrub, white spruce, eastern white
American plum, Black Hills pine.
lilac. spruce.

718C:

Naytahwaush--—--- - Amur maple, Hackberry, Silver maple, ——-
Siberian Russian-olive, green ash,
peashrub, white spruce, eastern white
American plum, Black Hills pine.
lilac. spruce.

718E:

Naytahwaush----- - Amur maple, Hackberry, Silver maple, -
Siberian Russian-olive, green ash,
peashrub, white spruce, eastern white
American plum, Black Hills pine.
lilac. spruce.

737:

Mahkonce———we——- —— Amur maple, Russian-olive, Green ash, red Eastern
Siberian white spruce. pine, eastern cottonwood.
peashrub, common white pine.
chokecherry,
lilac.

765:

Smiley-———-w—u-- Redosier dogwood, |Siberian peashrub, ——- -— ——

honeysuckle, gray dogwood,

sargent eastern redcedar,

crabapple, lilac.| American plum,
common
chokecherry,
silver
buffaloberry,
late lilac,
nannyberry
viburnum.

767:

Auganaush-—-—--—- -— Siberian peashrub, |Amur maple, Green ash, Norway |[Silver maple,

common
chokecherry.

Russian-olive,
white spruce,
Black Hills
spruce, northern
whitecedar.

spruce, northern

red oak.

Carolina poplar.
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil Survey of

Map symbol
and soil name

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

<8

8-15

16-25

26-35

>35

775B:
Sugarbush---—-—-

Two Inlets————--

775C:
Sugarbush—--———-

Two Inlets—--e--

776B:
Snellman------=--

Late lilac-----—--

Silver
buffaloberry.

Late lilac--------

Silver
buffaloberry.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Siberian peashrub,
eastern redcedar,
honeysuckle, bur
oak, late lilac,
lilac.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Siberian peashrub,
eastern redcedar,
honeysuckle, bur
oak, late lilac,
lilac.

Amur maple,
American plum,
lilac, American
cranberrybush.

Russian-olive,
red pine.

Russian-olive,
red pine.

Hackberry,
Russian-olive,
eastern redcedar,
Siberian
crabapple, blue
spruce.

Jack pine,
Siberian elm.

Jack pine,
Siberian elm.

Green ash, eastern
white pine,
Siberian elm.

Eastern
cottonwood.

Eastern
cottonwood.
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~-Continued

Map symbol
and soil name

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

<8

8-15

16-25

26-35

>35

776B:
Sugarbush~-————--

776C:
Snellman-——-—————-

Sugarbush--——-—--

776E:
Snellman-—-———=—-—

Sugarbush--——----

Late lilac

Late lilac

Late lilac

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Amur maple,
American plum,
lilac, American
cranberrybush.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Amur maple,
American plum,
lilac, American
cranberrybush.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Hackberry,
Russian-olive,
eastern redcedar,
Siberian
crabapple, blue
spruce.

Hackberry,
Russian-olive,
eastern redcedar,
Siberian
crabapple, blue
spruce.

Green ash, eastern
white pine,
Siberian elm.

Green ash, eastern
white pine,
Siberian elm.

Eastern
cottonwood.

Eastern
cottonwood.

Eastern
cottonwood.



48 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Trees having predicted 20-year average height, in feet, of--
Map symbol
and soil name
<8 8-15 16-25 26-35 >35
776F:

Snellman-—--—-—-—- - Amur maple, Hackberry, Green ash, eastern ———
American plunm, Russian-olive, white pine,
lilac, American eastern redcedar,| Siberian elm.
cranberrybush. Siberian

crabapple, blue
spruce.

Sugarbush---—==--- Late lilac-------- Amur maple, —_— —-— Eastern
Siberian cottonwood.
peashrub,
hackberry,
eastern redcedar,

Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.
867B:

Graycalm-————---— —-— Siberian peashrub, |Russian-olive, Eastern white -—
eastern redcedar, | green ash, jack pine, Siberian
Siberian pine, red pine. elm.
crabapple,

Manchurian
crabapple, lilac.

Menahga--———=——- - Siberian peashrub, |Russian-olive, Eastern white -—
eastern redcedar,| green ash, jack pine, Siberian
Siberian pine, red pine. elm.
crabapple,

Manchurian
crabapple, lilac.
867C:

Graycalm---——-—- —— Siberian peashrub, |Russian-olive, Eastern white -
eastern redcedar,| green ash, jack pine, Siberian
Siberian pine, red pine. elm.
crabapple,

Manchurian
crabapple, lilac.

Menahga--=———=—- —_— Siberian peashrub, |Russian-olive, Eastern white -
eastern redcedar,| green ash, jack pine, Siberian
Siberian pine, red pine. elm.
crabapple,

Manchurian
crabapple, lilac.
867E:
Graycalm-------- —_ Siberian peashrub, |Russian-olive, Eastern white ———

eastern redcedar,
Siberian
crabapple,
Manchurian
crabapple, lilac.

green ash, jack
pine, red pine.

pine, Siberian
elm.
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Map symbol
and soil name

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

<8

8-15

16-25

26-35

>35

867E:
Menahga--—-~=====

1147:
Lamoure——-—-—————

1152B:
Sugarbush-————--

1152C:
Sugarbush--——-—--

1152E:
Sugarbush--——---

Silver
buffaloberry,
lilac.

Late lilac--—=-——-

Late lilac-=-=—==——-

Late lilac--——m==-

Siberian peashrub,
eastern redcedar,
Siberian
crabapple,
Manchurian
crabapple, lilac.

Siberian peashrub

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Russian-olive,
green ash, jack
pine, red pine.

Hackberry,

eastern redcedar,
Manchurian
crabapple,
ponderosa pine,
blue spruce.

Eastern white
pine, Siberian
elm.

Green ash,
willow.

golden

Eastern
cottonwood.

Eastern
cottonwood.

Eastern
cottonwood.

Eastern
cottonwood.
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Soil Survey of

Map symbol
and soil name

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

<8

8-15

16-25

26-35

>35

1166B:
Moosecreek—————-—

1238E:
Two Inlet§—————-

Sugarbush-————--

1238F:
Two Inlets—-———--

Sugarbush-~———--

Late lilac--—-—-——-

Silver
buffaloberry.

Late lilac-———~-—-

Silver
buffaloberry.

Late lilac-=-=--——--

Siberian peashrub,
American plum,
common
chokecherry,
lilac.

Amur maple,
Siberian
crabapple,
American plum,
bur oak.

Redosier dogwood,
cotoneaster,
arrowwood.

Siberian peashrub,
eastern redcedar,
honeysuckle, bur
oak, late lilac,
lilac.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar,

Siberian peashrub,
eastern redcedar,
honeysuckle, bur
oak, late lilac,
lilac.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Amur maple,
Siberian
crabapple, white
spruce, Black
Hills spruce.

Jack pine, white
spruce, Black
Hills spruce, red
pine.

White spruce,
Black Hills
spruce, blue
spruce, northern
whitecedar.

Russian-olive, red
pine.

Russian-olive, red
pine.

Green ash, red
pine, northern
red oak.

Silver maple,
green ash.

Green ash, eastern
white pine,
golden willow.

Jack pine,
Siberian elm.

Jack pine,
Siberian elm.

Cottonwood.

Eastern
cottonwood,

Silver maple,
eastern
cottonwood.

Eastern
cottonwood.

Eastern
cottonwood.



Clearwater County Area, Minnesota—Part [I

WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Map symbol
and soil name

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

<8

8-15

16-25

26-35

>35

Sugarbush---—---

Sugarbush~—-----

Late lilac

Late lilac

Amur maple,
American plum,
lilac, American
cranberrybush.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Amur maple,
American plum,
lilac, American
cranberrybush.

Amur maple,
Siberian
peashrub,
hackberry,
eastern redcedar,
Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

Amur maple,
American plum,
lilac, American
cranberrybush.

Hackberry,
Russian-olive,
eastern redcedar,
Siberian
crabapple, blue
spruce.

Hackberry,
Russian-olive,
eastern redcedar,
Siberian
crabapple, blue
spruce.

Hackberry,
Russian-olive,
eastern redcedar,
Siberian
crabapple, blue
spruce.

Green ash, eastern
white pine,
Siberian elm.

Green ash, eastern
white pine,
Siberian elm.

Green ash, eastern
white pine,
Siberian elm.

Eastern
cottonwood.

Eastern
cottonwood.



52 Soil Survey of
WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
Trees having predicted 20-year average height, in feet, of--
Map symbol
and soil name
<8 8-15 16-25 26-35 >35
1244E:

Sugarbush------- Late lilac-----——- Amur maple, -— —— Eastern
Siberian cottonwood.
peashrub,
hackberry,
eastern redcedar,

Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.
1244F:

SOl-—mmm e —— Amur maple, Hackberry, Green ash, eastern —_—
American plum, Russian-olive, white pine,
lilac, American eastern redcedar,| Siberian elm.
cranberrybush. Siberian

crabapple, blue
spruce.

Sugarbush--—----- Late lilac——-———=-- Amur maple, - ——— Eastern
Siberian cottonwood.
peashrub,
hackberry,
eastern redcedar,

Manchurian
crabapple,
sargent
crabapple,
American plum,
common
chokecherry, bur
oak, northern
whitecedar.

1272B:

SOl-mmmmmmm e —_—— Amur maple, Hackberry, Green ash, eastern ——
American plum, Russian-olive, white pine,
lilac, American eastern redcedar,| Siberian elm.
cranberrybush. Siberian

crabapple, blue
spruce.

1272C

SOl-m—rmmmm e [p— Amur maple, Hackberry, Green ash, eastern ——
American plum, Russian-olive, white pine,
lilac, American eastern redcedar,| Siberian elm.
cranberrybush. Siberian

crabapple, blue
spruce.
1294:
Nary----—————=——= — Siberian peashrub, |[Eastern redcedar, |Green ash, Norway —_——

redosier dogwood,
blue spruce,
lilac, American
cranberrybush.

white spruce.

spruce, jack
pine, red pine,
eastern white
pine.
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WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

53

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

Map symbol
and soil name
<8 8-15 16-25 26-35 >35
1874:
Radium-—~———————- Cotoneaster, Siberian peashrub, |Hackberry, Green ash, eastern —-—
lilac. common Russian-olive, cottonwood,
chokecherry. white spruce, Siberian elm.
Black Hills
spruce, red pine.
1878:
Hamre———-———————- —_—— -— —— White willow, Imperial Carolina
golden willow. poplar.
1943:
ROsSCOMMON = o —==—— ——— Siberian peashrub, |Amur maple, white |Green ash, eastern Silver maple.

redosier dogwood,
common ninebark,
common
chokecherry,
lilac.

spruce, Black
Hills spruce.

white pine.




Soil Survey of

WINDBREAK SUITABILITY GROUPS

(Suitable shrubs and trees with their mature
heights are listed in the adjoining
Windbreaks and Environmental Plantings

table)
Map symbol Windbreak
and suitability
soil name group

20B, 20C2:
Chapett---=—=—== 3

38B, 38C2, 38D2:

40B, 40C, 40E:

Nebish-—e—cea-o 3
45E:

Maddock--—===—- 10
63:

Rockwell--————- 2K
111:

Hangaard-----—-- 2, drained; 10, undrained
121

Wykeham--——————- 1
125:

Beltrami--—---- 1

133B, 133C,

133E:

Dalbo~—=—wme—— 4
167A:

Baudette~—————- 3

169B, 169¢C,
169E:

180:
Gonvick—=—====—- 1

205:
Karlstad---—---—- 1

258B:
Sandberg-—-—---—- 7

267B, 267C,
267E:
Snellman-———-- 3

272:
346:
Talmoon-——=m-==- 2

426:
Foldahl--—-————- 1
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WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group

435:

Syrene-e=——————-— 2K
439:

Strathcona-—--- 2K
481:

Kratka------~=- 2
496B, 496C:

Andrusia------- 5
505B, 505C,

505E:

Debs-==m—mme-- 3
540:

Seelyeville~--- 2W, drained; 10, undrained
543:

Markey-—«me—=== 2W, drained; 10, undrained
544:

Cathro--—————-- 2W, drained; 10, undrained
547:

Deerwood-—————~ 2(0), drained; 10, undrained
561:

Bullwinkle----- 2W, drained; 10, undrained
563:

Northwood---—--- 2W, drained; 10, undrained
564:

Friendship----- 7
565:

Eckvoll-—cwe——- 1
582:

ROliSS—=—————uu 2K
607:

Pengilly----—-- 10
627:

Tawas—-——————==- 2W, drained; 10, undrained
650:

Reiner---—--——-—- 1
672:

Willosippi----- 2
709B, 709C,

709E:

Lengby-----«~- 5
712:

Rosewood-—~————-— 2K
713:

Linveldt———--—- 1

55
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WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group
718B, 718C,
718E:
Naytahwaush--- 4L
733:
Berner—-——————-- 2W, drained; 10, undrained
737:
Mahkonce--—-~-- 4L
746
Haslie-—=-=m—==o 2W, drained; 10, undrained
765:
Smiley-me=———-- 2
767
Auganaush------ 2
775B, 775C:
Sugarbush------ 6G
Two Inlets—-——- 7
776B, 776C,
776E, 776F:
Snellman------ 3
Sugarbush----- 6G
797:
Mooselake-———--—- 2W, drained; 10, undrained
Lupton—-——==—=— 2W, drained; 10, undrained
799:
Seelyeville--—- 10
Bowstring----~- 10
867B, 867C,
867E:
Graycalm-—-———- 7
Menahga--—--——- 7
1113:
Haslie-==~=——-- 10
Seelyeville-—-- 10
Cathro---—-————- 10
1147:
Fairdale--—-—-- 10
Fordum--—--—-—-- 10
Lamoure-—-—————-—- 10
1152B, 1152C,
1152E:
Sugarbush---~- 6G

Soil Survey of
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WINDBREAK SUITABILITY GROUPS--Continued

Map symbol Windbreak
and suitability
soil name group

1164:

Zerkel-————uee= 1
1166B:
Moosecreek——-—- 6G
1191:

Sahkahtay------ 2
1200:
Egglake-——==—== 2
1238E, 1238F:
Two Inlets-—---—- 7
Sugarbush------ 6G
1244B, 1244cC,

1244E, 1244F:

S0l--————————n- 3

Sugarbush----- 6G
1272B, 1272C:

Sol-m—mmm 3
1294:
Nary--—--——-—w==- 1
1325:
Bowstring------ 10
Fluvaquents——-- 10
1808:
Markey-~=-—=-—=-- 10
1874:
Radium————————~ 1
1878:

Hamre-————————— 2W, drained; 10, undrained
1943:
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Forest Land Management Considerations

Forest management should be based on the types of
wood products desired and the suitability of the soils for
producing the type and volume of timber needed. The
proper management of the forest resource in the county
is important to the local economy and provides the
necessary balance between timber harvesting and
forest regeneration. Approximately 80,000 to 100,000
cords of timber is harvested from Clearwater County
each year to help meet the demands of the forest
products industry, and that demand is likely to increase
in the future. Sound forest management is needed by
county, State, Federal, and private agencies to ensure
the quality and quantity of the timber resource in
Clearwater County for many years to come and to meet
the demands of multiple uses.

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.

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.

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).
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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.

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
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.

Soil Survey of

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. ‘

Surface stones.—The word “stony” is 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.

Water erosion.—The slope is 8 percent or more.

Potential poor tilth and compaction.—The AASHTO
classification is A-6 or A-7 in the upper 10 inches.

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

Cobbly surface—The word “cobbly” is 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
soil name

Forest land harvest equipment

considerations

20B:
Chapett

20C2:
Chapett-——e——cmwmome——e——

38B:
Waukon

38C2:
Waukon--

38D2:
Waukon -—=

40B:
Nebish

40C:
Nebish

40E:
Nebishe—m—mmem e o

121:
Wykeham - -—

125:
Beltrami-~--=——=—c—creea=-

133B:
Dalbo-

133C:
Dalbo--

133E:

167A:
Baudette-

169B:
Braham

169C:
Braham----———-—====

180
Gonvick—-—=—m——ermm

205:
Karlstad-

267B:
Snellman-

Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and

Slope
Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and

Slope
Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and

Slope
Susceptible to rutting and

Susceptible to rutting and

Poor traction (loose sandy

Poor traction (loose sandy

Susceptible to rutting and

No major considerations or

Susceptible to rutting and

wheel

wheel

wheel

wheel

wheel

wheel

wheel

wheel

wheel

wheel

wheel

wheel

wheel

wheel

slippage

slippage

slippage

slippage

slippage

slippage

slippage

slippage

slippage

slippage

slippage

slippage

,slippage

slippage

material)

material)

wheel

slippage

hazards

wheel

slippage



FOREST LAND HARVEST EQUIPMENT LIMITATIONS--Continued

Map symbol
and
soil name

Forest land harvest equipment

considerations

267C:
Snellman -

267E:
Snellman----—-————~—~——

346:
Talmoon

496B:
Andrusia---=--—--ccceec—e—o

496C:
Andrusia

505B:

561:
Bullwinkle~—————mmmmmm—em

564:
Friendship

565:
Eckvoll

607:
Pengilly-—————————————— e

627:
Tawas-

672:
Willosippi~m—=——————————m

709B:

Susceptible to rutting and

Slope
Susceptible to rutting and

Poor traction (loose sandy

Susceptible to rutting and
Wetness

Poor traction (loose sandy

Poor traction {(loose sandy

Susceptible to rutting and

Susceptible to rutting and

Slope
Susceptible to rutting and

Susceptible to rutting and
Wetness

Poor traction (loose sandy

Poor traction (loose sandy
Wetness

Flooding
Wetness

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Susceptible to rutting and

Susceptible to rutting and

Slope
Susceptible to rutting and

wheel slippage

wheel slippage

material)

wheel slippage

material)

material)

wheel slippage

wheel slippage

wheel slippage

wheel slippage

material)

material)

wheel slippage

wheel slippage

wheel slippage

wheel slippage

wheel slippage

Soil Survey of
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FOREST LAND HARVEST EQUIPMENT LIMITATIONS--Continued

M

ap symbol

and Forest land harvest equipment
soil name considerations
713:
Linveldt Susceptible to rutting and wheel slippage
718B:
Naytahwaush----————-—ww——- Susceptible to rutting and wheel slippage
718C:
Naytahwaush----————eme—w- Susceptible to rutting and wheel slippage
718E:
Naytahwaush--—e=——eeemm—-— Slope
Susceptible to rutting and wheel slippage
737:
Mahkonce - ——| Susceptible to rutting and wheel slippage
767:
Auganaush--——e—ce—em—a———- Susceptible to rutting and wheel slippage
Wetness
775B:
Sugarbush Poor traction (loose sandy material)
Two Inlets——————m—emema—— Poor traction (loose sandy material)
775C:
Sugarbush---————eemea———-— Poor traction (loose sandy material)
Two InletS—————cemmmm—me—e Poor traction (loose sandy material)
776B:
Snellman Susceptible to rutting and wheel slippage
Sugarbush Poor traction (loose sandy material)
776C:
Snellman-—-—---==-————cme——- Susceptible to rutting and wheel slippage
Sugarbush Poor traction (loose sandy material)
776E:
Snellman Slope
Susceptible to rutting and wheel slippage
Sugarbush----——=m——cer——- Poor traction (loose sandy material)
Slope
776F:
Snellman---————=——————————- Slope
Susceptible to rutting and wheel slippage
Sugarbush-—-=-———c—em————-- Poor traction (loose sandy material)
Slope
797:
Mooselake-—~—==————mem=—— Susceptible to rutting and wheel slippage
Wetness
Lupton- Susceptible to rutting and wheel slippage

Wetness
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FOREST LAND HARVEST EQUIPMENT LIMITATIONS--Continued

Map symbol
and
soil name

Forest land harvest equipment

considerations

867B:
Graycalm

Menahga—--—--————————————

867C:
Graycalm———————mmmmmmm—

867E:

1152B:
Sugarbush—-—-—ceccmaaaa——

1152C:
Sugarbush--—-————ceomeeeo

1152E:
Sugarbush----——-—-eue—————

1166B:
Moosecreek---——-——eccmmaao

1191:
Sahkahtay-----—-—=—w—~ucw-

1200:
Egglake---———ccmmmmm

1238E:
Two InletS—-—emw—emecce e

Sugarbush--——-——————ce—a-r

1238F:
Two InletS————m——m—memm——— e

Sugarbush

1244B:

Sugarbush-———-——ceeomee—o

l1244C:

Poor traction (loose sandy

Poor traction (loose sandy

Poor traction (loose sandy
Poor traction (loose sandy
Poor traction (loose sandy
Slope

Poor traction (loose sandy
Slope

Poor traction (loose sandy

Poor traction (loose sandy

Poor traction (loose sandy
Slope

Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

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

Poor traction (loose sandy

Susceptible to rutting and

Poor traction (loose sandy

material)

material)

material)

material)

material)

material)

material)

material)

material)

wheel slippage

wheel slippage

wheel slippage

wheel slippage

material)

material)

material)

material)

wheel slippage

material)

wheel slippage

material)

Soil Survey of
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FOREST LAND HARVEST EQUIPMENT LIMITATIONS--Continued

Map symbol
and
soil name

Forest land harvest equipment

considerations

1244E:
Sol-—w--

Sugarbush-—-—ee——eeee

1244F:
Sol

Sugarbush-—c——eewmae—————

1272B:

1272C:
Sol----

1294:
Nary -

1878:
Hamre -

1943:
ROSCOMMON == === e e e e

Slope
Susceptible to rutting and

Poor traction (loose sandy
Slope

Slope
Susceptible to rutting and

Poor traction (loose sandy
Slope

Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and

Susceptible to and

Wetness

rutting

Poor traction (loose sandy
Wetness

wheel slippage

material)

wheel slippage

material)

wheel slippage

wheel slippage
wheel

slippage

wheel slippage

material)
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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:
Chapett -

20C2:
Chapett _—

38B:
Waukon -

38C2:
Waukon -

38D2:
Waukon-=—————— e

40B:
Nebish-—eeom e

40C:
Nebish-—-emmmmmmeeeee

40E:
Nebish-——eemmmmoo

121:
Wykeham-——e—eem e

125:
Beltrami-

133B:
Dalbo -

167A:
Baudette -

169B:
Braham-—————cecmm e

169C:
Braham————————cce——e———

180:
GoONVick-=—mmome e m e

Low bearing

Low bearing
Slope

Low bearing

Low bearing
Slope

Low bearing
Slope

Low bearing
Slope

Low bearing
Slope

Low bearing
Slope

Low bearing

Low bearing

Low bearing
Slope

Low bearing
Slope

Low bearing
Slope

Low bearing

Slope

Slope

Low bearing

strength

strength

strength

strength

strength

strength

strength

strength

strength

strength

strength

strength

strength

strength

strength

Soil Survey of
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FOREST HAUL ROAD CONSIDERATIONS--Continued

Map symbol
and
s0il name

Forest haul road
considerations

205:
Karlstad

267B:
Snellman

267C:
Snellman

267E:
Snellman

272:
Bemidjim-mm—mmmmmmmmmmmmmm

346:
Talmoon

496B:
Andrusia----————————mm———u

496C:
Andrusia---=—=—=——m—w————--

505B:

561:
Bullwinkle—=——ccommmm— e

564:
Friendship-—--——————eeo—-

565:
Eckvoll

607:
Pengilly -

627:
Tawas —-—

672:
Willosippi--======—————==

No major considerations or hazards

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength
Slope

No major considerations or hazards

Low bearing strength
Wetness

No major considerations or hazards

Slope

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength
Wetness

No major considerations or hazards

Wetness

Flooding
Wetness

Low bearing strength
Wetness

Low bearing strength
Wetness

67
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FOREST HAUL ROAD CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest haul road
considerations

713:
Linveldt

718B:
Naytahwaush-—-—cecawmmmmao

718C:
Naytahwaush--—-—wee————

718E:
Naytahwaush-———————ea——--

737:
Mahkonce-————————e
767:

Auganaush----—-c-ceoemeaau

775B:
Sugarbush

Two Inletseeemmm o

775C:
Sugarbush-—-———eemmm

Two InletS—=—————eeemeeeeo
776B:

Snellman--——=——————————eeeo

Sugarbush

776C:
Snellman--—-————eeeeemmmwe
Sugarbush---———ccemee

776E:
Snellman

Sugarbush----————cmeee———

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength
Slope

Low bearing strength

Low bearing strength
Wetness
Slope

Slope

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

Slope

Soil Survey of
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FOREST HAUL

ROAD CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest haul road
considerations

776F:
Snellman--—-—-==m——————————
Sugarbush-—————ceeee————

797:
Mooselake

Lupton---

867B:
Graycalm

Menahga

867C:
Graycalm

Menahga

867E:
GraycalMe—————————mo————

Menahga

1152B:
Sugarbush _—

1152C:
Sugarbush—————————— e

1152E:
Sugarbush

1164:
Zerkel

1166B:
Moosecreek-——————e e

1191:
Sahkahtay--—-———————-—————-

1200:
Egglake

1238E:
Two InletS——————meme————e

Sugarbush-———==————————

1238F:
Two InletS———c—mmmmm——— e

Sugarbush—-————————c—cuuu-

Low bearing strength
Slope

Slope

Low bearing strength
Wetness

Low bearing strength

Wetness

Slope

Slope

Slope

Slope

Slope

Slope
Slope
Slope
Slope
Low bearing

strength

Low bearing
Slope

strength

Low bearing
Wetness

strength

Low bearing
Wetness

strength

Slope

Slope

Slope

Slope
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FOREST HAUL ROAD CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest haul road
considerations

1244B:
Sol--

Sugarbush-=——=m—-momm—— e

1244C:
Sol -—-

Sugarbush

1244E:

Sugarbush-————---—eeuueu

1244F:

Sugarbush

1272B:
Sol —-—-

1272C:
sol —

1878:
Hamre---

1943:
ROSCOMMON~~=—— e e e e e

Low bearing strength
Slope

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

Low bearing strength

Low bearing strength
Slope

Low bearing strength

Low bearing strength
Wetness

Wetness

Soil Survey of
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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:
Chapett -| Slope
Susceptible to rutting and wheel slippage
20C2:
Chapett Slope
Susceptible to rutting and wheel slippage
38B:
Waukon Slope
Susceptible to rutting and wheel slippage
38C2:
Waukon Slope
Susceptible to rutting and wheel slippage
38D2:
Waukon- Slope
Susceptible to rutting and wheel slippage
40B:
Nebish Slope
Susceptible to rutting and wheel slippage
40C:
Nebish Slope
Susceptible to rutting and wheel slippage
40E:
Nebish-- - Slope
Susceptible to rutting and wheel slippage
121:
Wykeham- - Susceptible to rutting and wheel slippage
125:
Beltrami Susceptible to rutting and wheel slippage
133B:
Dalbo Slope
Susceptible to rutting and wheel slippage
133C:
Dalbo-—————cmmmmmmeee Slope
Susceptible to rutting and wheel slippage
133E:
Dalbo - Slope
Susceptible to rutting and wheel slippage
167A:
Baudette Susceptible to rutting and wheel slippage
169B:
Braham- Slope
169C:
Braham-- - -| Slope
180:
Gonvick -| Susceptible to rutting and wheel slippage




FOREST LOG LANDING CONSIDERATIONS--Continued

Map symbol
and
s0il name

Forest log landing
considerations

205:
Karlstad-—————————————

267B:

Snellman--—-—-—~———————————_

267C:
Snellman-—-—————————————

267E:
Snellman-————==cemmeme————

272:
Bemidji - -

346:
Talmoon

496B:
Andrusia-—————-——oc——____

496C:
Andrusia-———————————__

505B:
Debs——m—mrmr e

505C:
Debs——-—-———————

S505E:
Debs - -

561:
Bullwinkle--—c—ceceecaaa-o

564:
Friendship-—————————————

565:
Eckvoll-————————

607:
Pengilly———————mmmmmoo

627:

672:
Willosippi=-======eeeme——-

709B:
Lengby —-——

No major considerations or

Slope
Susceptible to rutting and

Slope
Susceptible to rutting and

Slope
Susceptible to rutting and

No major considerations or

Susceptible to rutting and
Wetness

Slope

Slope

Slope
Susceptible to rutting and

Slope
Susceptible to rutting and

Slope
Susceptible to rutting and

Susceptible to rutting and
Wetness

No major considerations or

Wetness

Flooding
Wetness

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Slope
Susceptible to rutting and

hazards

wheel slippage

wheel slippage

wheel slippage

hazards

wheel slippage

wheel slippage

wheel slippage

wheel slippage

wheel slippage

hazards

wheel slippage

wheel slippage

wheel slippage

Soil Survey of
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FOREST LOG LANDING CONSIDERATIONS--Continued

Map symbol
and Forest log landing
soil name considerations
709C:
Lengby --| Slope
Susceptible to rutting and wheel slippage
709E:
Lengby-—~———======ew- Slope
Susceptible to rutting and wheel slippage
713:
Linveldt----—---—mmmm——m Susceptible to rutting and wheel slippage
718B:
Naytahwaush---—--m—mweme—- Slope
Susceptible to rutting and wheel slippage
718C:
Naytahwaush--—————eeeeee- Slope
Susceptible to rutting and wheel slippage
718E:
Naytahwaush-—=====——ce—e-- Slope
Susceptible to rutting and wheel slippage
737:
Mahkonce-—-——==e——mmeeem—— Susceptible to rutting and wheel slippage
767:
Auganaush-—e-—eceeeee————- Susceptible to rutting and wheel slippage
Wetness
775B:
Sugarbush--—--ccce—m—wme—- Slope
Two Inlets—-—-ww—m——eee—— Slope
775C:
Sugarbush Slope
Two Inlets——---——wcem—eee- Slope
776B:
Snellman---—-—————cwe—ce——-- Slope
Susceptible to rutting and wheel slippage
Sugarbush ———— Slope
776C:
Snellman--———==—c——ce—ee——w- Slope
Susceptible to rutting and wheel slippage
Sugarbush-—==———em—m——e—-—- Slope
776E:
Snellman———ww—e—v—-—- Slope
Susceptible to rutting and wheel slippage
Sugarbush-----—-weeeeeem— Slope
776F:
Snellman--—-——~=——c—re——-—x Slope
Susceptible to rutting and wheel slippage
Sugarbush-—-—-——sm—eeeem—— Slope
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FOREST LOG LANDING CONSIDERATIONS--Continued

Map symbol
and
soil name

Forest log landing

considerations

797:
Mooselake _

Lupton

867B:
Graycalm-——————-—mmme e

867C:
GraycalMe———————mmmmeoo

Menahga

867E:
GraycalM———mmm——m e e

Menahga

1152B:
Sugarbush——————————

1152C:
Sugarbush—-—-———————e—

1152E:
Sugarbush-—————c—caaeeeeo

1164:
Zerkel

1166B:
Moosecreek——w-mmmmmemme— e

1191:
Sahkahtay--———=——————oo-=

1200:
Egglake

1238E:
Two InletS-—=————eeemm—

Sugarbush--————————ee

1238F:
Two InletS—————ememm e

Sugarbush————————eeee -

1244B:
Sol —_—

Sugarbush-————————eoee————

Susceptible to rutting and wheel slippage

Wetness

Susceptible to rutting and wheel slippage

Wetness

Slope

Slope

Slope

Slope

Slope

Slope

Slope

Slope

Slope

Susceptible to rutting and

Slope
Susceptible to rutting and

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Slope

Slope

Slope

Slope

Slope

wheel

wheel

wheel

wheel

slippage

slippage

slippage

slippage

Susceptible to rutting and wheel slippage

Slope

Soil Survey of
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FOREST LOG LANDING CONSIDERATIONS--Continued

Map symbol
and Forest log landing
soil name considerations
1244C:
Sol —-— Slope
Susceptible to rutting and wheel slippage
Sugarbush-—-w=———c—eeem——— Slope
1244E:
Sol -—--| Slope
Susceptible to rutting and wheel slippage
Sugarbush-—-~-—eemmeeeae—— Slope
1244F:
Sol Slope
Susceptible to rutting and wheel slippage
Sugarbush Slope
1272B:
SOl-mmr e Slope
Susceptible to rutting and wheel slippage
1272C:
Sol Slope
Susceptible to rutting and wheel slippage
1294:
Nary ---| Susceptible to rutting and wheel slippage
1878:
Hamre - ---| Susceptible to rutting and wheel slippage
Wetness
1943:
ROSCOMMON==—==————=———————— Wetness




FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS

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

table)

Map symbol
and
soil name

Site preparation and planting
considerations

20B:
Chapett -—

20C2:
Chapett

38B:
Waukon -—

38C2:

Waukon

38D2:
Waukon

40B:

Nebish--- ——

40C:
Nebish

40E:

125:
Beltrami

133B:

133E:

Dalbo—--————————-

167A:

Baudette—-————————————-

169B:

Braham.

169C:
Braham -

180:

Gonvick-——————me——_e

205:

Karlstad

No major considerations or hazards

Water erosion

Potential poor tilth and compaction

Potential poor tilth and compaction
Water erosion

Potential poor tilth and compaction
Slope
Water erosion

Water erosion

Water erosion

Slope
Water erosion

No major considerations or hazards

No major considerations or hazards

Water erosion

Water erosion

Slope
Water erosion

No major considerations or hazards

Water erosion

Water erosion

Potential poor tilth and compaction

No major considerations or hazards

Soil Survey of
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FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS--Continued

Map symbol
and Site preparation and planting
soil name considerations
267B:
Snellman Water erosion
267C:
Snellman---———————m—————— Water erosion
267E:
Snellman--——==—c—me—————- Slope
Water erosion
272:
Bemidji No major considerations or hazards
346:
Talmoon ~| Potential poor tilth and compaction
Wetness
496B:
Andrusia--------—~——————m No major considerations or hazards
496C:
Andrusia - Water erosion
505B:
Debg-—————— e Water erosion
505C:
Debs Water erosion
505E:
Debs -| Slope
Water erosion
561:
Bullwinkle Wetness
564:
Friendship------—-c—wm—mm No major considerations or hazards
565:
Eckvoll---—rommm e e Wetness
607:
Pengilly - Flooding
Wetness
6273
Tawas Wetness
672:
Willosippi-----—====-cm-- Potential poor tilth and compaction
Wetness
709B:
Lengby--——-—-————c—mmmmmem Water erosion
709C:
Lengby---——==———eeema———" Water erosion
709E:
Lengby 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

713:

Linveldt No major considerations or hazards

718B:

Naytahwaush-~—~—cecmmeee—— Potential poor tilth and compaction
Water erosion

718C:

Naytahwaush---————euee——— Potential poor tilth and compaction
Water erosion

718E:

Naytahwaush———-———eemee—o Potential poor tilth and compaction
Slope
Water erosion

737:

Mahkonce——-——-——————————— Potential poor tilth and compaction

767:

Auganaush Potential poor tilth and compaction
Wetness

775B:

Sugarbush~~—=—cemmmma———— Water erosion

Two Inlets———————-—c——— Water erosion

775C:

Sugarbush-——m—mem—— e Water erosion

Two InletS——————e—emmeeo Water erosion

776B:

Snellman——wec s — e —— e Water erosion

Sugarbush--—-eeceee e Water erosion

776C:

Snellman--—--————————————— Water erosion

Sugarbush--—————————————— Water erosion

776E:

Snellman---—~-————c—ceeea-- Slope
Water erosion

Sugarbush—-———-————~— v Slope
Water erosion

776F:

Snellman -| Slope
Water erosion

Sugarbush--—-—-—memmeeaoo Slope
Water erosion

797:

Mooselake-——————mmeu Wetness

Lupton ~-| Wetness
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FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS--Continued

Map symbol
and Site preparation and planting
soil name considerations
867B:
Graycalm Water erosion
Menahga -| Water erosion
867C:
Graycalm-———————cemem————— Water erosion
Menahga Water erosion
867E:
Graycalm Slope
Water erosion
Menahga----—--—==————em-— Slope
Water erosion
1152B:
Sugarbush---—ceem——we—o——- Water erosion
1152C:
Sugarbush-————-—eeeeeem—— Water erosion
1152E:
Sugarbush---wewmemee e ——— Slope
Water erosion
1164:
Zerkel ---| No major considerations or hazards
1166B:
Moosecreek-————=—=—=mem——— Water erosion
1191:
Sahkahtay--—--=-=-=rw-—a=—- Wetness
1200:
Egglake Wetness
1238E:
Two Inlets—-——-———cormm—me—- Slope
Water erosion
Sugarbush-—--————ceemwa— Slope
Water erosion
1238F:
Two InletS—-—-——m—me————— Slope
Water erosion
Sugarbush Slope
Water erosion
1244B:
SOl-mmmm e e Surface stones
Water erosion
Sugarbush -— Surface stones
Water erosion
1244C:
Sol ———~| Surface stones
Water erosion




80

FOREST LAND SITE PREPARATION AND PLANTING CONSIDERATIONS-~-Continued

Map symbol
and
soil name

Site preparation and planting
considerations

1244C:
Sugarbush—————eee

1244E:

1943:

sSurface stones
Water erosion

Slope
Surface stones
Water erosion
Slope

Surface stones
Water erosion

Slope
Surface stones
Water erosion

Slope
Surface stones
Water erosion

No major considerations or hazards

Water erosion

No major considerations or hazards

Wetness

Wetness




Recreation

81

Opportunities for recreation are plentiful throughout
the year in Clearwater County. The numerous lakes and
rivers in the county provide ample opportunity for
fishing, canoeing, and boating. Major canoe routes are
on the Mississippi and Clearwater Rivers. There are
many entry points that allow access to both rivers.

Long Lake Park and ltasca State Park provide
access to camping, hiking, and backpacking facilities.
ltasca State Park is one of Minnesota’s most visited
parks. Winter also provides a wide variety of
recreational activities. There are many trails throughout
the county for cross-county skiing and snowmobiling
and for access to lakes for ice fishing.

The soil, water, and forest resources of the county
also provide opportunities for hunting many wildlife
species. White-tailed deer and black bear are the most
common big game species. Ruffed grouse, sharptalil
grouse, woodcock, rabbits, and squirrels are the most
common upland game. Migratory waterfowl, such as
ducks and geese, are also abundant throughout the
county.

The soils of the survey area are rated in the table
“Recreational 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. 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
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,
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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

Soil Survey of

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
Development” can be supplemented by other
information in this survey, for example, interpretations
for dwellings without basements and for local roads and
streets in the table “Building Site Development” and
interpretations for septic tank absorption fields in the
table “Sanitary Facilities.”
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(The information in this report indicates the dominant soil condition but does not eliminate the need for onsite

“RECREATIONAL DEVELOPMENT

investigation)
Map symbol Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
and soil name
20B:
Chapett—————m=-- Slight-wwmmmmnee Slight-———eeeeeeno Moderate: Slight-—-emm——mee Slight.
slope,
small stones.
20C2:
Chapett--——emae- Moderate: Moderate: Severe: Slight--——m—eee Moderate:
slope. slope. slope. slope.
38B:
Waukon—-———-————- Slight~——————cwao Slight-——-—mmeeeeo Moderate: Slight--~——————un Slight.
slope.
38C2:
Waukon--——=—e—ee——- Moderate: Moderate: Severe: Slight-————————v Moderate:
slope. slope. slope. slope.
38D2:
Waukon--———e——-- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.
40B:
Nebish--—~—————- Slight-————cecmwmm Slight--—weeeceeee Moderate: Slight---—————ceuo Slight.
slope,
small stones.
40C:
Nebish-———————-- Moderate: Moderate: Severe: Slight-————mmemen Moderate:
slope. slope. slope. slope.
40E:
Nebish-~emecmeex Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.
45E:
Maddock————-=——- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. too sandy, slope.
slope.
63:
Rockwell--=———=- Severe: Moderate: Severe: Moderate: Moderate:
wetness, wetness, wetness. wetness., wetness.
percs slowly.
111:
Hangaard--——--—- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness., wetness. wetness,
droughty.
121:
Wykeham-——~wewe-- Slight—~—————mme Slight-—-——=——==-- Moderate: Slight---——c—eee—o Slight.
slope,
small stones.
125:
Beltrami-————-—- Slight-——ww-———a-o Slight—-——cwme—o Moderate: Slight-——————e——u Slight.
slope,
small stones.

83
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Map symbol Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
and soil name
133B:

Dalbo---——mmm e Slight--—-—=——cu-- Slight-———eeeo—— Moderate: Severe: Slight.
slope. erodes easily.

133C:

Dalbo-——~m——ee—e Moderate: Moderate: Severe: Severe: Moderate:

slope. slope. slope. erodes easily. slope.
133E:

Dalbo--====e—me—— Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. erodes easily slope.
167A:

Baudette~--——-—- Slight-——==-—--uu- Slight-—————emuu— Moderate: Slight——————mmemee Slight.
slope.

169B:
Braham----==—==- Moderate: Moderate: Moderate: Moderate: Slight.
too sandy. too sandy. slope, too sandy.
too sandy.
169C:
Braham----—-——--- Moderate: Moderate: Severe: Moderate: Moderate:
slope, slope, slope. too sandy. slope.
too sandy. too sandy.
169E:

Braham------———- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. too sandy, slope.
slope.
180
Gonvick-—-————e- Slight-———mmcmewe= Slight----—emmmm e Moderate: Slight—-me=mmecma—o Slight.
slope.
205:
Karlstad---——--- Slight--- Slight Slight--——cecmmmuu- Slight----mmmeeee Moderate:
droughty.
258B:
Sandberg-------- Moderate: Moderate: Severe: Slight-—--eeeeee-- Severe:
too sandy. too sandy. small stones. droughty.
267B:

Snellman--——~=w- Slight-w—=mmceeem—- Slight--—--—eceu—- Moderate: Slight———————cmmeo Moderate:
slope, large stones.
small stones.

267C:

Snellman—-----—-- Moderate: Moderate: Severe: Slight————=m—meeme Moderate:
slope. slope. slope. large stones,

slope.

267E:

Snellman----—---- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

272

Bemidji----—==-- Moderate: Moderate: Severe: Moderate: Moderate:
small stones, wetness, small stones. too sandy. small stones,
wetness, too sandy, large stones,

too sandy.

small stones.

droughty.
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Map symbol Camp areas Picnic areas Playgrounds Paths and trails Golf fairways
and soil name

346:

Talmoon-~—-——-—— Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

426:

Foldahl-—=w—=-—- Slight--—————oeeue Slight-—---ame—eun Slighte————mmoe Slight——————emmm Moderate:
droughty.

435

Syrene-———~————- Severe: Moderate: Severe: Moderate: Moderate:
wetness. wetness. wetness. wetness. wetness,

droughty.
439:

Strathcona------ Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness.
481:

Kratka-———————— Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness, wetness.

496B:

Andrusia-------- Moderate: Moderate: Moderate: Moderate: Moderate:
too sandy. too sandy. slope, too sandy. droughty.

small stones,
too sandy.
496C:

Andrusia--—-—-—-- Moderate: Moderate: Severa: Moderate: Moderate:
slope, slope, slope. too sandy. droughty,
too sandy. too sandy. slope.

505B:

Debs—-wmmmm Slight-————evemeeo Slight-—————eew--~ Moderate: Slight-—-——ceeemme Slight.

slope.
505C:

Debs-———emmmmem Moderate: Moderate: Severe: Slight---——-ewueweo Moderate:
slope. slope. slope. slope.

S0SE:

Debs——————meemmu Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.
540:

Seelyeville----- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

543:

Markey---—-————- 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.

547:

Deerwood-——————~ Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,

excess humus.

excess humus.

ponding.

excess humus.

excess humus.
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561:

Bullwinkle—————- Severe: Severe: Severe: Severe: Severe:
wetness, wetness, excess humus, wetness, wetness,
excess humus. excess humus. wetness. excess humus. excess humus.

563:

Northwood-——--—- 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.
5653

Eckvoll--—memme Moderate: Moderate: Moderate: Moderate: Slight.
wetness, wetness, small stones. too sandy.
too sandy. too sandy.

582:

ROliSS—~—mmmm——— Severe: Moderate: Severe: Moderate: Moderate:

wetness. wetness, wetness. wetness. wetness.
percs slowly.
607:

Pengilly-——mw-e—— Severe: Severe: Severe: Severe: Severe:
flooding, wetness. wetness, wetness. wetness,
wetness. flooding. flooding.

627:

Tawas————w-—————— Severe: Severe: Severe: Severe: Severe:
wetness, wetness, excess humus, wetness, wetness,
excess humus. excess humus. wetness. excess humus. excess humus.

650:

Reiner—--——~——e-- Slight——weeeeeee Slight—-——c—eeeu—o Moderate: Slight-—————emeeen Slight.
small stones.

672:

Willosippi------ Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

709B:

Lengby-——«=w—o—— Slight———weeeeeem slight—-——ceee—- Moderate: Slight-----eeeeeex Slight.

slope.
709C:

Lengby—————w———— Moderate: Moderate: Severe: Slight—-———ccmmeea Moderate:
slope. slope. slope. slope.

709E:

Lengby-~—~=mmeem Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

712:
Rosewood---=~-—- Severe: Moderate: Severe: Moderate: Moderate:
wetness. wetness, wetness. wetness. wetness,
droughty.
713:
Linveldt-=--—=wu- Slight--—m~—————w Slight~——ce—cmmmem Moderate: Slight---———eeee Slight.

small stones.
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718B:

Naytahwaush————- Slight-——eece—e—o Slight————————---- Moderate: Slight-———ceeme—— Slight.
slope.

718C:

Naytahwaush----- Moderate: Moderate: Severe: Slight-—--eeemmeee Moderate:
slope. slope. slope. slope.

718E:

Naytahwaush----- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

733:

Berner---——————--- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

737:

Mahkonce-—————== Moderate: Moderate: Moderate: Slight-————em—eeo e Slight.
wetness. wetness. slope,

wetness.
746:

Haslie~=m——mee-- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

7653

Smiley---—-————-- Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.

767:

Auganaush-----—- Severe: Severe: Severe: Severe: Severe:
wetness, wetness. wetness. wetness. wetness.

775B:

Sugarbush-————-- Slight————mmmceeem Slight-=-emmemmeem Moderate: Slight---————————- Moderate:

slope. large stones,
droughty.

Two Inlets———---— Moderate: Moderate: Severe: Slight————eae———— Moderate:
small stones. small stones. small stones. small stones,

droughty.
775C:

Sugarbush-——~--- Moderate: Moderate: Severe: Slight—-cemmemee Moderate:
slope. slope. slope. large stones,

droughty,
slope.

Two Inlets—————- Moderate: Moderate: Severe: Slight---—————-—-- Moderate:
slope, slope, slope, small stones,
small stones. small stones. small stones. droughty,

slope.

776B:

Snellman---——--— Slight—-——cecwme— Slight—=-—eeeeue- Moderate: Slight-———a——eee Moderate:
slope, large stones.
small stones.

Sugarbush-————w- Slight-=—=-——meu-w Slight-==eeec—uameo Moderate: Slight-————-—mwmweo Moderate:

slope.

large stones,
droughty.
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776C:

Snellman——=——=—- Moderate: Moderate: Severe: Slight————=<——c——u Moderate:
slope. slope. slope. large stones,

slope.

Sugarbush—-——---- Moderate: Moderate: Severe: Slight--———eou——o Moderate:
slope. slope. slope. large stones,

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.

776F:

Snellman-------- Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope.

Sugarbush-—-—---- Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope.

797:

Mooselake-——--—- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

Lupton--==—ww——— Severe: Severe: Severe: Severe: Severe:
wetness, wetness, excess humus, wetness, wetness,
excess humus. excess humus. wetness. excess humus. excess humus.

799:

Seelyeville-———~ Severe: Severe: Severe: Severe: Severe:
flooding, wetness, excess humus, wetness, wetness,
wetness, excess humus. wetness, excess humus. flooding,
excess humus. flooding. excess humus.

Bowstring---—--- Severe: Severe: Severe: Severe: Severe:
flooding, ponding, excess humus, ponding, ponding,
ponding, excess humus. ponding, excess humus. flooding,
excess humus. flooding. 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.
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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.

1030:

Pits, gravel.

Udipsamments----|Severe: Severe: Severe: Severe: Severe:
slope, slope, slope, too sandy, slope.
too sandy. too sandy. too sandy. slope.

1113:

Cathro--—==—=e—-- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess hunus, 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.

Haslie--———————- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

1147:

Fordum—--—-————- Severe: Severe: Severe: Severe: Severe:
flooding, ponding. ponding, ponding. ponding,
ponding. flooding. flooding.

Fairdale-—--—---- Severe: Moderate: Moderate: Moderate: Severe:
flooding. flooding. slope. flooding. flooding.

Lamoure--—---———- Severe: Severe: Severe: Severe: Severe:
flooding, wetness. wetness, wetness. wetness,
wetness. flooding. flooding.

1152B:

Sugarbush-—————- Slight—-—-=-cm—mmmo Slight--——memmeo—— Moderate: Slight-————=-o—u—v Moderate:

slope. large stones,
droughty.
1152C:

Sugarbush-——=--- Moderate: Moderate: Severe: slight---——eemmm—o Moderate:
slope. slope. slope. large stones,

droughty,
slope.

1152E:

Sugarbush------- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope. slope. slope.

1164:

Zerkel-—=——————- Slight—-—=--—c—=u-= Slight-————=mmmo—- Moderate: Slight———=mmeeeeeu Slight.

slope.

1166B:

Moosecreek----—- Moderate: Moderate: Moderate: Slight-—--e-mmeem e Moderate:
percs slowly. percs slowly. slope, droughty.

percs slowly.
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1191:

Sahkahtay------- Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness.
1200:
Egglake--———~=w-= Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. wetness.
1238E:
Two Inlets———--- Severe: Severe: Severe: Moderate: Severe:
slope. slope. slope, slope. slope.
small stones.

Sugarbush——=—==w« Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.
1238F:

Two Inlets——~———- Severe: Severe: Severe: Severe: Severe:

slope. slope. slope, slope. slope.
small stones.

Sugarbush------- Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.
1244B:

S0l-—————mmmm Slight Slight Moderate: Slight--—————memev Moderate:
slope, large stones.
small stones.

Sugarbush-----—- Slight----———————- Slight—=-mem—mmm e Moderate: Slight-—--————mmm Moderate:
slope. large stones,

droughty.
1244C:

SOl-mmmmm e Moderate: Moderate: Severe: Slight—-—mwmeee Moderate:

slope. slope. slope. large stones,
slope.

Sugarbush------- Moderate: Moderate: Severe: Slight—-—-eemeemeo Moderate:

slope. slope. slope. large stones,
droughty,
slope.
1244E:

SOl-—mmmm e Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.

Sugarbush-~~w--- Severe: Severe: Severe: Moderate: Severe:

slope. slope. slope. slope. slope.
1244F:

[ 1<) R ——— Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.

Sugarbush------- Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope.
1272B:

[T R Slight—mm—wm—————e Slight=—me—mm————— Moderate: Slight---cceceeee- Moderate:
slope, large stones.

small stones.
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1272C:

Sol-———mmmmm e Moderate: Moderate: Severe: Slight-——mmm———em Moderate:
slope. slope. slope. large stones,

slope.

1294:

Nary-—-—-—-————- Slight--——-meeeem- Slight—w=ece—eeeun- Moderate: Slight—=———ececm—e Moderate:
slope, large stones.
small stones.

1325:

Bowstring-—-—--—- Severe: Severe: Severe: Severe: Severe:
flooding, ponding, excess humus, ponding, ponding,
ponding, excess humus. ponding, excess humus. flooding,
excess humus. flooding. excess humus.

Fluvaquents----- Severe: Severe: Severe: Severe: Severe:
flooding, wetness. wetness, wetness. wetness,
wetness. flooding. flooding.

1808:

Markey—-—=v—==—== Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

1874:

Radium-————eewe—- Moderate: Moderate: Moderate: Moderate: Severe:
too sandy. too sandy. too sandy. too sandy. droughty.

1878:

Hamre-—————————- Severe: Severe: Severe: Severe: Severe:
ponding, ponding, excess humus, ponding, ponding,
excess humus. excess humus. ponding. excess humus. excess humus.

1943:

Roscommon——-—-——— Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness.
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The soil, forest, and water resources of Clearwater
County provide good habitat for a wide variety of fish
and wildlife species. Clearwater County is
predominantly forested but can be divided into four
distinctive areas based on land use that provide
different habitat types for different wildlife species. The
area within the Red Lake Indian Reservation is made
up entirely of forests and sedge or cattail marshes and
swamps. The northwestern part of the county that lies
within the Glacial Lake Agassiz plain and the Gonvick
and Clearbrook areas are the most open areas in the
county and are used primarily for agricultural
production. The central two-thirds of the county, along
with Clover and Sinclair Townships in the northeast, is
approximately 65 percent forest and 35 percent open
land used for agriculture and pasture. The southern
one-fourth of the county is nearly 100 percent forest.
Each of these areas provides different types of habitat
for a wide variety of game and nongame species of
wildlife. Species such as sharptail grouse, Hungarian
partridge, Canada geese, and sandhill cranes prefer
open areas of the prairie associated with the intensive
agricultural areas of the county. Since the rest of the
county is dominated by a forested landscape, the
wildlife consists of forest or forest edge species. White-
tailed deer and black bear are the main big game
animals, and ruffed grouse, American woodcock, gray
squirrels, red squirrels, cottontail rabbits, and snowshoe
hares are other major upland game species. Other
nongame upland wildlife species include timber wolf,
coyote, red fox, gray fox, lynx, skunk, raccoon,
porcupine, red-tailed hawk, bald eagle, common loon,
great horned owl, barred owl, woodpeckers, gray jay,
blue jay, red-winged blackbirds, and a variety of other
songbirds.

The best habitat for ruffed grouse, woodcock, rabbits,
bears, and white-tailed deer is in the forested areas
where the trees are of various ages. Sites that support
aspen are especially favorable. Habitat for white-tailed
deer is improved in agricultural areas that are
interspersed with forested tracts. Habitat for ruffed
grouse, woodcock, rabbits, hares, and deer is also
improved by creating small openings in the forest, 2

acre to 3 acres in size, and by using timber
management centered on aspen production and
regeneration. Clearwater County is part of the central
flyway, and several species of migratory waterfowl
frequent the marshes and lakes in the county. Greater
and lesser scaups, or bluebills, common goldeneye,
buffleheads, and common mergansers frequent the
larger lakes. Mailards, teal, and wood ducks frequent
the smaller lakes, sloughs, and open-water marshes.
Areas of organic soils covered with sedge and cattails
are important wetlands that provide vital breeding and
nesting habitat for waterfowl in the spring. These areas
also provide habitat for furbearers, such as muskrat,
beaver, mink, and otter.

Clearwater County has thousands of acres of lakes
and rivers that are open to public fishing. The major fish
species throughout the county are walleye, northern
pike, black crappie, sunfish, bluegill, largemouth bass,
and rainbow trout.

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 bariey.

Grasses and {egumes are domestic perennial
grasses and herbaceous legumes planted as food and
cover for wildlife. Examples are bromegrass, timothy,
orchardgrass, clover, alfalfa, wheatgrass, and birdsfoot
trefoil.

Wild herbaceous plants are native or naturally
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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, box elder, 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
form of browse, seed, or fruitlike 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.

Soil Survey of

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
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,
cottontalil 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 these areas 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. The wildlife attracted
to these areas include ducks, geese, herons, bitterns,
rails, kingfishers, 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

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 |lequmes| 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.
38B:
Waukon---—we———- Good Good Good Good Good --- |Poor Very Good Good Very —_—
poor. poor.
38C2:
Waukon-———emea—me Good Good Good Good Good --- |Very Very Good Good Very -—
poor. poor. poor.
38D2:
Waukon-—-——————- Fair Good Good Good Good —== |Very Very Fair Good Very -—
poor. poor. poor.
40B:
Nebish-————eeuu- Good Good Good Good Good --- |Very Very Good Good Very —_—
poor. poor. poor.
40C:
Nebish—————eeeu. Fair Good Good Good Good --- |Very Very Good Good Very -—
poor. poor. poor.
40E:
Nebish-————wce--- Poor Fair Good Good Good --= |Very Very Good Good Very ——
poor. poor. poor.
45E:
Maddock--=————w~ Very Very Good Fair Fair Fair |Very Very Poor Fair Very Fair.
poor. poor. poor. poor. poor.
63:
Rockwell-~m—=——- Fair Fair Good Fair Fair Fair |Good Good Fair Fair Good Fair.
111:
Hangaard~-—----- Poor Fair Fair Fair Poor --- |Good Good Fair Fair Good -—
121:
Wykeham-———————- Good Good Good Good Fair Good Poor Poor Good Good Poor ———
125:
Beltrami---———-- Good Good Good Good Fair -—- |Very Very Good Good Very -—
poor. poor. poor.
133B:
Dalbo-=-—————eee Fair Good Good Good Good Good |Very Very Good Good Very —
poor. poor. poor.
133C:
Dalbo---——ceme—o Fair Good Good Good Good Good |Very Very Good Good Very —-—
poor. poor. poor.
133E:
Dalbo--wmmmmeemm Poor Fair Good Good Good Good |Very Very Fair Good 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
167A:
Baudette——-————-- Good Good Good Good Fair --- |Very very Good Good Very -—-
poor. poor. poor.
169B:
Braham--———=——=- Poor Good Good Fair Good --— |Very Very Good Good Very ——
poor. poor. poor.
169C:
Braham---——-————~ Poor Good Good Fair Good --— |very Very Good Good Very -—
poor. poor. poor.
169E:
Braham--——-————- Very Fair Good Fair Good --— |Vvery Very Good Good Very -——
poor. poor. poor. poor.
180:
Gonvick-——=m==—- Good Good Good Good Fair --- |Poor Poor Good Good Poor —-—
205:
Karlstad-—-—~-—- Poor Fair Fair Fair Fair --- |Poor Very Poor Fair Very -———
poor. poor.
258B:
Sandberg----—---—- Poor Poor Good Poor Poor -—-— |Very Very Good Good Very -—
poor. poor. poor.
267B:
Snellman---—-——- Good Good Good Good Good —--—- |Poor Very Good Good Poor -
poor.
267C:
Snellman--——~——- Fair Good Good Good Good --- |Very Very Good Good Very -—
poor. poor. poor.
267E:
Snellman—--—-—-- Poor Fair Good Good Good -—~ |Very Very Fair Good Very -——
poor. poor. poor.
272:
Bemidji--—-—=--- Fair Fair Fair Good Good --— |Poor Very Fair Good Poor -——
poor.
346:
Talmoon-——————e- Good Good Good Good Good --- |Good Good Good Good Good -—
426:
Foldahl-————-——- Fair Good Good Fair Poor ~-- |Poor Poor Fair Fair Poor -—
435:
Syrene—————we——— Fair Fair Fair Fair Poor Fair Good Good Fair Fair Good Fair.
439;:
Strathcona---——- Fair Fair Fair Fair Fair Fair Good Good Fair Fair Good Fair.
481:
Kratka--—-----——- Fair Good Good Fair Poor ~-— |Good Fair Fair Fair Fair ——
496B:
Andrusia-—--—-——~ Poor Fair Good Good Good --=- |Poor Very Fair Good Very -
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
496C:
Andrusia-------- Poor Fair Good Good Good ~-— |Poor Very Fair Good Very -——
poor. poor.
505B:
Debg-——=memmeeem Good Good Good Good Good --- |Very Very Good Good Very -—=
poor. poor. poor.
505C:
Debs-=—r—wmme e Fair Good Good Good Good --— |Very Very Good Good Very —
poor. poor. poor.
505E:
Debs——-————eeu-- very Fair Good Good Good -—~ |Very Very Fair Good Very —-—
poor. poor. poor. poor.
540:
Seelyeville——--- Very Fair Good Poor Poor -=-- |Good Good Fair Poor Good —_—
poor.
543:
Markey-~——===—e-- Very Very Poor Poor Poor --- |Good Good Poor Poor Good -_—
poor. poor.
544:
Cathro-—---——=-- Poor Fair Fair Poor Poor --- |Good Good Poor Poor Good ———
547:
Deerwood--————--— Very Very Poor Poor Poor Poor Good Good Very Poor Good Poor.
poor. poor. poor.
561:
Bullwinkle-----—-— Very Poor Poor Poor Fair --- |Good Good Poor Fair Good -—
poor.
563:
Northwood------- Very Very Poor Poor Poor Poor Good Good Very Poor Good —
poor. poor. poor.
564:
Friendship------ Poor Fair Good Fair Good --—- |Poor Very Fair Good Very ——
poor. poor.
565:
Eckvoll--———eomew Poor Fair Good Good Good --- |Poor Poor Fair Good Poor -—
582:
Roliss—=-———eaun Good Good Good Fair - --- |Good Fair Good Fair Fair —_—
607:
Pengilly-————--- Poor Poor Fair Fair Fair ~-~ |Fair Good Poor Poor Good ——
627:
Tawas—————-————= Poor Fair Poor Poor Poor ~-- |Good Good Fair Poor Good -——
650:
Reiner--—---—--- Good Good Good Good Good --- |Poor Poor Fair Fair Poor Fair.
672:
Willosippi----~- Fair Good Good 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 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
709B:
Lengby-======w-- Good Good Good Good Fair -=-- |Poor Very Good Good Very —-—
poor. poor.
709C:
Lengby--~——=—e== Good Good Good Good Fair --- |Poor Very Good Good Very -—
poor. poor.
709E:
Lengby--——————-- Fair Fair Good Good Fair ~~~ |Poor Very Fair Good Very -——=
poor. poor.
712:
Rosewood-————-—--— Fair Fair Fair Fair Fair --- |Good Good Fair Fair Good ———
713:
Linveldt-------~ Good Good Good Good Fair --- |Poor Poor Good Good 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.
733:
Berner--—-——————— Very Fair Fair Poor Poor --- |Good Good Fair Poor Good Fair.
poor.
737:
Mahkonce-——--——- Good Good Good Good Good -—- |Poor Poor Good Good Poor ———
746:
Haslie-=—wcema—o Poor Poor Poor Poor Poor --- |Good Good Poor Poor Good -
765:
Smiley--—=———e—o 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-----~- Fair Fair Good Good Good -—- |Very Very Fair Good very —_—
poor. poor. poor.
Two Inlets-----—- Fair Fair Fair Fair Fair --- |Very very Fair Fair Very ———
poor., poor. poor.
775C:s
Sugarbush---—--- 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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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
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——-ee—- Fair Fair Good Good Good -~— |Very Very Fair Good Very —
poor. poor. poor.
776E:
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.
776F:
Snellman—-—-——-- Very Fair Good Good Good --—- |Very Very Fair Good Very —-——
poor. poor. poor. poor.
Sugarbush--—-——- Poor Fair Good Good Good —-—= |Very Very Fair Good Very -—
poor. poor. poor.
797:
Mooselake-—————- Very Poor Poor Poor Fair --— |Good Good Poor Poor Good -
poor.
Lupton--————--—-- Fair Poor Poor Poor Poor --- |Good Good Poor Poor Good -
799:
Seelyeville———-- Very Fair Fair Poor Poor --—- |Good Good Fair Fair Good ———
poor.
Bowstring----—-—- Very Poor Good Poor Poor Fair |Good Good Poor Poor Good ——
poor.
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———————— Poor Poor Fair Good Good --— |very Very Poor Good Very -——
poor., poor. poor.
Menahga----~—=—-- Very Poor Fair Poor Fair -—- |Very vVery Poor Fair Very —-——
poor. poor. poor. poor.
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WILDLIFE HABITAT--Continued

Soil Survey of

Map symbol

Potential for habitat elements

Potential as

habitat for--

Grain

Wild Open- Wood- . Range-
and scil 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
1030:
Pits, gravel.
Udipsamments.
1113:
Cathro---——————- 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.
Haslie-—w—memeeeo Very Very Very Very Very --- |Good Good Very Very Good —_—
poor. poor. poor. poor. poor. poor. poor.
1147:
Fordum-————————- Very very Poor Fair Fair --- |Good Good Very Fair Good -—
poor. poor. poor.
Fairdale--————-- Poor Poor Fair -—- -—- Good Poor Poor Poor -—= Poor Good.
Lamoure--——————- Poor Poor Fair Good Good Fair Fair Fair Poor Good Fair Fair.
11528B:
Sugarbush~———e——- Fair Fair Good Good Good --- |Very very Fair Good Very —-—
poor. poor. poor.
1152C:
Sugarbush-————-- Fair Fair Good Good Good -—- |very Very Fair Good Very -
poor. poor. poor.
1152E:
Sugarbush-————-- Poor Fair Good Good Good -—— |very vVery Fair Good Very -—
poor. poor. poor.
1164:
Zerkel-————c—wo— Good Good Good Good Good -—- |Poor Poor Good Good Poor —
1166B:
Moosecreek———--- Good Good Good Good Good —-—- |Very Very Good Good Very —-—
poor. poor. poor.
1191:
Sahkahtay------- Fair Fair Poor Fair Fair -=- |Fair Good Fair Fair Fair Good.
1200:
Egglake———-————- Good Good Good Good Good Good Good Good Fair Fair Good -—
1238E:
Two Inlets-~---- Very Poor Fair Poor Fair --- |Very Very Poor Fair Very -—-
poor. poor. poor. poor.
Sugarbush-—=—-w- Poor Fair Good Good Good --- |Very Very Fair Good Very -
poor. poor. poor.
1238F:
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.
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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
1244B:
S0l—mmmmme 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.
1244cC:
SOl-m—mmmm 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:
SOlemmmmm 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.
1244F:
SOl-mmmmm 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.
1272B:
Sol-=——memm Poor Fair Good Good Good --- |Very Very Fair Good Very -—
poor. poor. poor.
1272C:
SOlemmm e Poor Fair Good Good Good —-~- |Very Very Fair Good Very —-—
poor. poor. poor.
1294:
Nary-—————eee——- Fair Fair Good Good Good Good Poor Poor Fair Good Poor -
1325:
Bowstring------- Very Poor Good Poor Poor Fair |Good Good Poor Poor Good -——=
poor.
Fluvaquents---—- Poor Poor Poor Poor Poor Poor Good Good Poor Poor Good Poor.
1808:
Markey-----————- Very Very Very Very Very --- |Good Good Very Very Good -—
poor. poor. poor. poor. poor. poor. poor.
1874:
Radium-——cme———— Poor Poor Fair Poor -— Fair |Poor Very Poor Poor Very Fair.
poor. poor.
1878:
Hamre-—-—-————-—== Fair Fair Poor Poor Poor Poor Good Good Fair Poor Good Poor.
1943:
ROSCOMMON~~~==== Poor Poor Good Good Poor --=~ |Good Good Poor Good 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
the kinds of clay minerals, mineralogy of the sand and
silt fractions, and the kinds 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 landfilis,
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 fimitations 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
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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 soll
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 sail),
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 daily cover for tandfill.

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 fandfill.

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 polluted 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
fagoons 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 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.

A 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 trench 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.

An 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 fayer 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 poliution. The ratings in the table 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
landfills. Unless otherwise stated, the ratings apply only
to that part of the soil within a depth of about 6 feet. For
deeper 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
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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 the 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 resuit 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.

Construction Materials

The table “Construction Materials” gives information
about the soils as a source of roadfill, sand, gravel, and
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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, 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 soil
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 soil
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, only the
probability of finding material in 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),
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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 so 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.

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
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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, 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
permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that
impound water 3 feet or mare above the original
surface. Excavated ponds are affected by depth to a
permanent water table, permeability of the aquifer, and
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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.



108

BUILDING SITE DEVELOPMENT

(The information in this report indicates the dominant soil condition but does not eliminate the
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need for onsite

investigation)
Map symbol Shallow Dwellings Dwellings Small Local roads Lawns and
and soil name excavations without with commercial and streets landscaping
basements basements buildings

20B:

Chapett-——-——--- Slight-—==————- Slight-———=ww-- Slight-—-———---- Moderate: Moderate: Slight.

slope. frost action.

20C2:

Chapett-———————- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. slope. slope. slope. slope, slope.

frost action.

38B:

Waukon--—-——————- Slight----—---—- Slight-————ea—- Slight--———we—-- Moderate: Moderate: Slight.

slope. low strength,
frost action.

38C2:

Waukon---—=—=~e—-- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. slope. slope. slope. low strength, slope.

slope,
frost action.
38D2:

Waukon---—=—===-~ Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. slope. slope.

40B:

Nebish--wecw———- Slight-—==mmm=- Moderate: Slight-—====-—- Moderate: Severe: Slight.

shrink-swell. shrink-swell, low strength.
slope.

40C:

Nebish-———eeeee- Moderate: Moderate: Moderate: Severe: Severe: Moderate:
slope. shrink-swell, slope. slope. low strength. slope.

slope.
40E:

Nebish-—-—-——-w- Severe: Severe: Severe: Severe: Severe: Severe:
slope. slope. slope. slope. low strength, slope.

slope.
45E:

Maddock==wweee—- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

63:

Rockwell--=—coe- Severe: Severe: Severe: Severe: Severe: Moderate:
cutbanks cave,| wetness. wetness. wetness. frost action. wetness.
wetness.

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.
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BUILDING SITE DEVELOPMENT-~Continued
Map symbol Shallow Dwellings Dwellings Small Local roads Lawns and
and soil name excavations without with commercial and streets landscaping
basements basements buildings

125:

Beltrami--—----- Moderate: Moderate: Moderate: Moderate: Severe: Slight.
wetness. shrink-swell. wetness. shrink-swell. low strength,

frost action.
133B:

Dalbo---———————- Moderate: Severe: Severe: Severe: Severe: Slight.
too clayey, shrink-swell. shrink-swell. shrink-swell. shrink-swell,
wetness. low strength.

133C:

Dalbo-——=———ee—- Moderate: Severe: Severe: Severe: Severe: Moderate:
too clayey, shrink-swell. shrink-swell. shrink-swell, shrink-swell, slope.
wetness, slope. low strength.
slope.

133E:
balbo--———————-- Severe: Severe: Severe: Severe: Severe: Severe:
slope. shrink-swell, slope, shrink-swell, shrink-swell, slope.
slope. shrink-swell. slope. low strength,
slope.
167A:

Baudette-—-———--- Severe: Moderate: Moderate: Moderate: Severe: Slight.
cutbanks cave.| shrink-swell. wetness. shrink-swell. low strength,

frost action.
169B:

Braham---——————- Severe: Moderate: Moderate: Moderate: Moderate: Slight.
cutbanks cave.| shrink-swell. shrink-swell. shrink-swell, shrink-swell,

slope. low strength.

169C:

Braham---——————- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| shrink-swell, slope, slope. shrink-swell, slope.

slope. shrink-swell. low strength,
slope.

169E:

Braham--———————- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

180:

Gonvick-———————- Moderate: Moderate: Moderate: Moderate: Severe: Slight.
wetness. shrink-swell. wetness. shrink-swell. low strength,

frost action.
205:

Karlstad-------- Severe: Slight-—-----——- Moderate: Slight——==ee-—- Moderate: Moderate:
cutbanks cave. wetness. frost action. droughty.

258B:

Sandberg----—-—--- Severe: Slight-——=————- Slight--—=-u--- Slight Slight Severe:
cutbanks cave. droughty.

267B:

Snellman--———==- Slight—===——a—~ Moderate: Slight---————-- Moderate: Moderate: Moderate:

shrink-swell.

shrink-swell,
slope.

shrink-swell,
frost action.

large stones.
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267C:
Snellman---—---- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope. slope. shrink-swell, large stones,
slope. slope, slope.
frost action.
267E:

Snellman-——=—-—= Severe: Severe: Severe: Severe: Severe: Severe:

slope. slope. slope. slope. slope. slope.
272:

Bemidji--—-————- Severe: Moderate: Severe: Moderate: Moderate: Moderate:
cutbanks cave,| wetness. wetness. wetness. wetness, small stones,
wetness. frost action. large stones,

droughty.
346:
Talmoon--——————- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. wetness. wetness. wetness. low strength, wetness.
wetness,
frost action.
426

Foldahl-~—-~==—== Severe: Slight-———=—ueo Moderate: Slight-=-mecewu= Severe: Moderate:

cutbanks cave. wetness, frost action. droughty.
shrink-swell.
435

Syrene-———-———=- Severe: Severe: Severe: Severe: Moderate: Moderate:
cutbanks cave,| wetness., wetness., wetness. wetness, wetness,
wetness. frost action. droughty.

439:

Strathcona——---- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| wetness. wetness. wetness. wetness, wetness.
wetness., frost action.

4B81:

Kratka--——-——-—~ Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| wetness. wetness. wetness. wetness. wetness.
wetness.

496B:

Andrusia---—---- Severe: Slight-—-—————- Slight--———---- Slight-—————--—- Slight-———————- Moderate:
cutbanks cave. droughty.

496C:

Andrusia----—--—- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. droughty,

slope.
505B:

Debs-=——m—cem—eu Severe: Slight-—-—————- Slight——=—eee-- Moderate: Severe: Slight.
cutbanks cave. slope. frost action.

505C:

Debs-=—emmmmee e Severe: Moderate: Moderate: Severe: Severe: Moderate:

cutbanks cave.| slope. slope. slope. frost action. slope.
S0SE:

Debs-—————-————- Severe: Severe: Severe: Severe: Severe: Severe:

cutbanks cave,| slope. slope. slope. slope, slope.

slope.

frost action.
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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.
543

Markey--=—————-- 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.

544:

Cathro----—-———-- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, ponding,
ponding. ponding. ponding. ponding. ponding, excess humus.

frost action.
547:

Deerwood—~——mm——- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| ponding. ponding. ponding. ponding. ponding,
ponding. excess humus.

561:

Bullwinkle—w———-- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, wetness, wetness, subsides, subsides, wetness,
wetness. low strength, subsides. wetness, wetness, excess humus,

subsides. low strength. frost action.
563:

Northwood--—-—-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| ponding. ponding. ponding. ponding, ponding,
ponding. frost action. excess humus.

564:

Friendship---~-- Severe: Slight-———-——- Moderate: Slight--———ae-o Slight===w—m——— Moderate:

cutbanks cave. wetness. droughty.
565:

Eckvoll--m—mmeee Severe: Moderate: Severe: Moderate: Severe: Slight.
cutbanks cave,| wetness. wetness. wetness. frost action.
wetness.

582:

Roliss——————eam Severe: Severe: Severe: Severe: Severe: Moderate:

wetness., wetness. wetness. wetness. low strength, wetness.,
frost action.
607:

Pengilly—---————- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| flooding, flooding, flooding, wetness, wetness,
wetness. wetness. wetness. wetness. flooding, flooding.

frost action.

627:

Tawas——=—==m————— Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| subsides, subsides, subsides, subsides, wetness,
excess humus, wetness, wetness. wetness, wetness, excess humus.
wetness. low strength. low strength. frost action.

650:

Reiner-————-w--- Moderate: Slight—-==————-~ Moderate: Slight——=-———== Severe: Slight.
wetness. wetness. frost action.
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672:

Willosippi------ Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| wetness. wetness. wetness. wetness, wetness.
wetness. frost action.

709B:

Lengby-—-—--—-—--- Severe: Slight--——----- Slight-——————-- Moderate: Moderate: Slight.
cutbanks cave. slope. frost action.

7089C:

Lengby-———-—-——-- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope, slope.

frost action.
709E:

Lengby-—---—=—=—- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

712:

Rosewood——~-~==—= Severe: Severe: Severe: Severe: Moderate: Moderate:
cutbanks cave,| wetness. wetness. wetness. wetness, wetness,
wetness. frost action. droughty.

713:

Linveldt—-—-——--~ Severe: Slight-——e-—nueu- Moderate: Slight-—————--—- Severe: Slight.
cutbanks cave. wetness. frost action.

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.
733:

Berner--———————- 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.

737:

Mahkonce-======- Severe: Severe: Severe: Severe: Severe: Slight.
wetness. shrink-swell. wetness. shrink-swell. shrink-swell,

low strength,
frost action.

7462

Haslie--———————- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, ponding, ponding, ponding, ponding, ponding,
ponding. low strength. low strength. low strength. frost action. excess humus.

765:

Smiley-———==——-= Severe: Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness, wetness.

frost action.
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767:
Auganaush------- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. wetness, wetness. wetness, shrink-swell, wetness.
shrink-swell. shrink-swell. low strength,
wetness.
775B:
Sugarbush---—--- Severe: Slight-—===-—— Slight--—————-< Moderate: Slight-—-——————- Moderate:
cutbanks cave. slope. large stones,
droughty.
Two Inlets—-—=—- Severe: Slight--—--~——- Slight---~—v——= Moderate: Slight————=—eux Moderate:
cutbanks cave. slope. small stones,
droughty.
775C:
Sugarbush---—--- 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.
776B:
Snellman-----—--- Slight-—--—eea=- Moderate: Slight-————eu-- Moderate: Moderate: Moderate:
shrink-swell. shrink-swell, shrink-swell, large stones.
slope. frost action.
Sugarbush-————-- Severe: Slight-—==ecee— Slight-—————-—- Moderate: Slight-—mema——- Moderate:
cutbanks cave. slope. large stones,
droughty.
776C:
Snellman--———--- Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope. slope. shrink-swell, large stones,
slope. slope, slope.
frost action.
Sugarbush--——-—-- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. large stones,
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.
776F:
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.
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7972

Mooselake--—=«w= 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--——c—eew- 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.
799:

Seelyeville-——-- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, subsides, subsides, subsides, subsides, wetness,
wetness. flooding, flooding, flooding, wetness, flooding,

wetness. wetness. wetness. flooding. excess humus.

Bowstring-—————- 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.

867B:

Graycalm———————— Severe: Slight—m—eeameme Slight————emem——- Moderate: Slight——=—==m= Severe:
cutbanks cave. slope. droughty.

Menahga--=--=—w——- Severe: Slight————=a——- Slight——==———-- Moderate: Slight—--=——==—- 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———-—w-- 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.

1030:

Pits, gravel.

Udipsamments----|Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1113:

Cathro-—-————--- 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:

Haslie-——————-—- Severe: Severe: Severe: Severe: Severe: Severe:
excess humus, ponding. ponding. ponding. ponding, ponding,
ponding. frost action. excess humus.

1147:

Fordum--—-——————- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| flooding, flooding, flooding, ponding, ponding,
ponding. ponding. ponding. ponding. flooding, flooding.

frost action.

Fairdale----———-- Moderate: Severe: Severe: Severe: Severe: Severe:
wetness, flooding. flooding. flooding. flooding. flooding.
flooding.

Lamoure«-e=-==—=- Severe: Severe: Severe: Severe: Severe: Severe:
wetness. flooding, flooding, flooding, low strength, wetness,

wetness. wetness. wetness. wetness, flooding.
flooding.
1152B:

Sugarbush--——--- Severe: Slight-———ea-—- Slight-———————= Moderate: Slight----———-- Moderate:

cutbanks cave. slope. large stones,
droughty.
1152C:

Sugarbush--——-—-- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. large stones,

droughty,
slope.
1152E:

Sugarbush-—~we-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

1164:

Zerkel-—-w————-- Severe: Moderate: Moderate: Moderate: Severe: Slight.
cutbanks cave.| shrink-swell. wetness. shrink-swell. low strength.

1166B:

Moosecreek--—--- Severe: Slight-=————--= Slight—==——c—u- Moderate: Moderate: Moderate:
cutbanks cave. slope. frost action. droughty.

1191:

Sahkahtay------- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| wetness. wetness. wetness. wetness., wetness.
wetness.

1200:

Egglake--—-—=-—- Severe: Severe: Severe: Severe: Severe: Severe:

wetness. wetness. wetness. wetness. wetness, wetness.
frost action.
1238E:

Two Inlets---—-- Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.
slope.

Sugarbush---w=--= Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| slope. slope. slope. slope. slope.

slope.
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1238F:
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.
1244B:
SOl-mmmmm e Slight-—-eeeem- Moderate: Moderate: Moderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell, shrink-swell, large stones.
slope. frost action.
Sugarbush-—-—--- Severe: Slight-————-——- Slight-—==mme=m Moderate: Slight-—————mmx Moderate:
cutbanks cave. slope. large stones,
droughty.
l1244C:
e R Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope, slope. shrink-swell, large stones,
slope. shrink-swell. slope, slope.
frost action.
Sugarbush---—--- Severe: Moderate: Moderate: Severe: Moderate: Moderate:
cutbanks cave.| slope. slope. slope. slope. large stones,
droughty,
slope.
1244E:
SOl-mmmm e 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.
1244F:
7o Y 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.
1272B:
SOl = ——— e Slight-———eueae Moderate: Moderate: Moderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell, shrink-swell, large stones.
slope. frost action.
1272C:
Sol-—-—m e Moderate: Moderate: Moderate: Severe: Moderate: Moderate:
slope. shrink-swell, slope, slope. shrink-swell, large stones,
slope. shrink-swell. slope, slope.
frost action.
1294:
Nary-----—=————= Moderate: Moderate: Moderate: Moderate: Moderate: Moderate:
wetness. shrink-swell. wetness, shrink-swell. shrink-swell, large stones.

shrink-swell.

frost action.
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13253

Bowstring--—~--- 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.

Fluvaquents——-——-— Severe: Severe: Severe: Severe: Severe: Severe:
cutbanks cave,| flooding, flooding, flooding, wetness, wetness,
wetness. wetness. wetness. wetness. flooding, flooding.

frost action.
1808:

Markey---——«we———- 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.

1874:

Radium-—-—=—m--— Severe: Slight—w———a—ex Moderate: Slight———————-- Slight—-=——~—a0n Severe:
cutbanks cave. wetness. droughty.

1878:

Hamre---—-————=-- Severe: Severe: Severe: Severe: Severe: Severe:
ponding. ponding. ponding. ponding. ponding, ponding,

frost action. excess humus.
1943:

Roscommon—-~—-—- Severe: Severe: Severe: Severe: Severe: Severe:

cutbanks cave,| wetness. wetness. wetness. wetness. wetness.

wetness.
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20B:

Chapett-——===——-- Moderate: Moderate: Slight-—————=—ceez Slight———=ece———— Good.
percs slowly. seepage,

slope.

20C2:

Chapett-—--==—w- Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, slope. slope. slope. slope.
slope.

38B:

Waukon-————————- Moderate: Moderate: Moderate: Slight-——————em Fair:
percs slowly. seepage, too clayey. too clayey.

slope.

38C2:

Waukon-—-—-————- Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, slope. slope, slope. too clayey,
slope. too clayey. slope.

38D2:

Waukon-eeee——ee- Severe: Severe: Severe: Severe: Poor:
slope. slope. slope. slope. slope.

40B:

Nebish-—mwecea——- Moderate: Moderate: Slight-———eeeeeeu Slight-———~—e—eee Good.
percs slowly. seepage,

slope.
40C:

Nebish-~—ecece—-- Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, slope. slope. slope. slope.
slope.

40E:

Nebishem——a———eo Severe: Severe: Severe: Severe: Poor:
slope. slope. slope. slope. slope.

45E:

Maddock-=—=—===- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy. slope.
63:

Rockwell-——————-— Severe: Severe: Severe: Severe: Poor:
wetness, seepage, wetness. seepage, wetness.
percs slowly, wetness. wetness.
poor filter.

111:

Hangaard-------- Severe: Severe: Severe: Severe: Poor:
wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy,

too sandy. wetness.

121:

Wykeham--——————— Severe: Severe: Severe: Severe: Fair:
wetness. wetness. wetness. wetness. wetness.




Clearwater County Area, Minnesota—Part ||

SANITARY FACILITIES--Continued

119

Map symbol Septic tank Sewage lagoon Trench Area Daily cover
and soil name absorption areas sanitary sanitary for landfill
fields landfill landfill )
125:
Beltrami-——————- Severe: Severe: Severe: Severe: Fair:
wetness, wetness. wetness. wetness. too clayey,
percs slowly. wetness.
133B:
Dalbo-——=—-—ae— Severe: Severe: Severe: Severe: Poor:
wetness, wetness. wetness, wetness. too clayey,
percs slowly. too clayey. hard to pack.
133C:
Dalbo~m—m—cmee e Severe: Severe: Severe: Severe: Poor:
wetness, slope, wetness, wetness. too clayey,
percs slowly. wetness. too clayey. hard to pack.
133E:
Dalbo-==w—m————e Severe: Severe: Severe: Severe: Poor:
wetness, slope, wetness, wetness, too clayey,
percs slowly, wetness. slope, slope. hard to pack,
slope. too clayey. slope.
167A:
Baudette-—--—w-- Severe: Severe: Severe: Severe: Fair:
wetness. wetness. wetness. wetness. wetness.
169B:
Braham-—-——=—=~- Severe: Severe: Moderate: Severe: Fair:
percs slowly. seepage. too clayey. seepage. too clayey.
169C:
Braham---————w-- Severe: Severe: Moderate: Severe: Fair:
percs slowly. seepage, slope, seepage. too clayey,
slope. too clayey. slope.
169E:
Braham--—-«-~——--— Severe: Severe: Severe: Severe: Poor:
percs slowly, seepage, slope. seepage, slope.
slope. slope. slope.
180:
Gonvick——==———— Severe: Severe: Severe: Severe: Fair:
wetness, wetness. wetness. wetness. too clayey,
percs slowly. wetness.
205:
Karlstad-—--—==-~-- Severe: Severe: Severe: Severe: Poor:
wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy,
too sandy. small stones.
258B:
Sandberg-=---—--- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy,
small stones.
267B:
Snellman--————-- Moderate: Moderate: Slight----mceemme Slight-——=-emaaoo Fair:
percs slowly. seepage, small stones.

slope.
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267C:

Snellman--—————— Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, slope. slope. slope. small stones,
slope. slope.

267E:

Snellman--—————- Severe: Severe: Severe: Severe: Poor:
slope. slope. slope. slope. slope.

272:

Bemidji--—-——~——- Severe: Severe: Severe: Severe: Fair:
wetness, seepage, wetness. seepage, wetness.
percs slowly, wetness. wetness.
poor filter,

346:

Talmoon-=————e—-- Severe: Severe: Severe: Severe: Poor:
wetness, wetness. wetness. wetness. wetness.
percs slowly.

426:

Foldahl-————===- Severe: Severe: Severe: Severe: Fair:
wetness, seepage, wetness. seepage, too clayey,
percs slowly, wetness. wetness. small stones,
poor filter. wetness.

435:

Syrene————————-- Severe: Severe: Severe: Severe: Poor:
wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy,

too sandy. wetness.
439:

Strathcona------ Severe: Severe: Severe: Severe: Poor:
wetness, seepage, wetness. seepage, wetness.
percs slowly, wetness. wetness.
poor filter.

481:

Kratka---———=——=- Severe: Severe: Severe: Severe: Poor:
wetness, seepage, wetness. seepage, wetness.
percs slowly, wetness. wetness.
poor filter.

496B:

Andrusia-~—==—-- Severe: Severe: Severe: Severe: Poor:

poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy.
496C:

Andrusia--——----- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage, seepage, seepage. seepage,

slope. too sandy. too sandy.
505B:

DebS—mmmmmm Moderate: Moderate: Moderate: Slight—emmeeeem— Good.
percs slowly. seepage, too sandy.

slope.
505C:

Debs-—~—m——ee——— Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, slope. slope, slope. slope.
slope. too sandy.
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505E:

Debs———==—meee Severe: Severe: Severe: Severe: Poor:

slope. slope. slope. slope. slope.
540:

Seelyeville—-—-—- Severe: Severe: Severe: Severe: Poor:
subsides, seepage, seepage, seepage, ponding,
ponding, excess humus, ponding, ponding. excess humus.
percs slowly. ponding. excess humus.

543:

Markey=-—=-—=—=—-- Severe: Severe: Severe: Severe: Poor:
subsides, seepage, seepage, seepage, seepage,
ponding, excess humus, ponding, ponding. too sandy,
percs slowly. ponding. too sandy. ponding.

544:

Cathro--—=—=—==-- Severe: Severe: Severe: Severe: Poor:
ponding, seepage, ponding. seepage, ponding.
percs slowly. excess humus, ponding.

ponding.
547:

Deerwood-—-———-- Severe: Severe: Severe: Severe: Poor:
ponding, seepage, seepage, seepage, seepage,
poor filter. excess humus, ponding, ponding. too sandy,

ponding. too sandy. ponding.
561:

Bullwinkle-———-—- Severe: Severe: Severe: Severe: Poor:
wetness, seepage, wetness, seepage, wetness,
percs slowly. excess humus, excess humus. wetness. excess humus.

wetness.
563:
Northwood-————-- Severe: Severe: Severe: Severe: Poor:
ponding. seepage, ponding. seepage, ponding.
excess humus, ponding.
ponding.
564:

Friendship-————- Severe: Severe: Severe: Severe: Poor:
wetness, seepage. seepage, seepage. seepage,
poor filter. wetness, too sandy.

too sandy.
565:

Eckvoll-==——e— Severe: Severe: Moderate: Severe: Fair:
wetness, seepage, wetness, seepage. too clayey,
percs slowly, wetness. too clayey. wetness.
poor filter.

582:

ROliSS—————c—m— Severe: Severe: Severe: Severe: Poor:
wetness, wetness. wetness. wetness. wetness.
percs slowly.

607:

Pengilly-—-==--——- Severe: Severe: Severe: Severe: Poor:
flooding, flooding, flooding, flooding, wetness.
wetness. wetness. wetness. wetness.
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627:

Tawag—=—====w-—- Severe: Severe: Severe: Severe: Poor:
subsides, seepage, seepage, seepage, seepage,
wetness, excess humus, wetness, wetness. too sandy,
percs slowly. wetness. too sandy. wetness.

650:
Reiner-—-——————— Severe: Severe: Severe: Severe: Fair:
wetness. wetness. wetness. wetness. too clayey,
small stones,
wetness.
672:

Willosippi-----—- Severe: Severe: Severe: Severe: Poor:
wetness, wetness. wetness. wetness. wetness.
percs slowly.

709B:

Lengby-----————- Moderate: Severe: Severe: Severe: Poor:

percs slowly. seepage. seepage, seepage. seepage,
too sandy. too sandy.
709C:

Lengby-—===~=wc-- Moderate: Severe: Severe: Severe: Poor:
percs slowly, seepage, seepage, seepage. seepage,
slope. slope. too sandy. too sandy.

709E:

Lengby-==~=cwea— Severe: Severe: Severe: Severe: Poor:
slope. seepage, seepage, seepage, seepage,

slope. slope, slope. too sandy,
too sandy. slope.
712:

Rosewood-——~—-—- Severe: Severe: Severe: Severe: Poor:
wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy,

too sandy. wetness.
713:

Linveldt--———--- Severe: Severe: Severe: Severe: Fair:
wetness, seepage, wetness. seepage, too clayey,
poor filter. wetness. wetness. wetness.

718B:

Naytahwaush----- Severe: Moderate: Moderate: Slight-————mm—e e Fair:
percs slowly. slope. too clayey. too clayey.

718C:

Naytahwaush----- Severe: Severe: Moderate: Moderate: Pair:
percs slowly. slope. slope, slope. too clayey,

too clayey. slope.
718E:

Naytahwaush----- Severe: Severe: Severe: Severe: Poor:
percs slowly, slope. slope. slope. slope.
slope.

733:

Berner---—————-—-- Severe: Severe: Severe: Severe: Poor:
ponding, seepage, ponding, seepage, ponding,
percs slowly, excess humus, excess humus. ponding. excess humus.
poor filter. ponding.
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737:
Mahkonce------—- Severe: Severe: Severe: Severe: Fair:
wetness, wetness. wetness. wetness. too clayey,
percs slowly. wetness.
746:
Haslie-————————- Severe: Severe: Severe: Severe: Poor:
ponding, seepage, ponding, seepage, hard to pack,
percs slowly. excess humus, excess humus. ponding. ponding.
ponding.
765:
Smiley--—--—————-- Severe: Severe: Severe: Severe: Poor:
wetness. wetness., wetness. wetness. wetness.
767:
Auganaush------- Severe: Severe: Severe: Severe: Poor:
wetness, wetness. wetness, wetness. too clayey,
percs slowly. too clayey. hard to pack,
wetness.
775B:
Sugarbush---——--- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy,
small stones.
Two Inlets-—----- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy,
small stones.
775C:
Sugarbush-——=w-- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage, seepage, seepage. seepage,
slope. too sandy. too sandy,
small stones.
Two Inlets——---—- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage, seepage, seepage. seepage,
slope. too sandy. too sandy,
small stones.
776B:
Snellman---———-- Moderate: Moderate: Slight-—-e-wmmeee— Slight--——==cecee- Fair:
percs slowly. seepage, small stones.
slope.
Sugarbush---~~-- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy,
small stones.
776C:
Snellman----—-—- Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, slope. slope. slope. small stones,
slope. slope.
Sugarbush——--——-- Severe: Severe: Severes Severe: Poor:
poor filter. seepage, seepage, seepage. seepage,
slope. too sandy. too sandy,

small stones.
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776E:

Snellman-——-—-——— Severe: Severe: Severe: Severe: Poor:
slope. slope. slope. slope. slope.

Sugarbush---=—-- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy. small stones.
776F:

Snellman------—- Severe: Severe: Severe: Severe: Poor:
slope. slope. slope. slope. slope.

Sugarbush--=-—-- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy. small stones.
797:

Mooselake--——--- Severe: Severe: Severe: Severe: Poor:

ponding. seepage, seepage, seepage, ponding,
excess humus, ponding, ponding. excess humus.
ponding. excess humus.

Lupton-e-e———e——e—- Severe: Severe: Severe: Severe: Poor:
subsides, seepage, seepage, seepage, wetness,
wetness, excess humus, wetness, wetness. excess humus.
percs slowly. wetness. excess humus.

799:

Seelyeville~—--- Severe: Severe: Severe: Severe: Poor:
subsides, seepage, flooding, flooding, wetness,
flooding, flooding, seepage, seepage, excess humus.
wetness. excess humus. wetness. wetness.

Bowstring-~----- Severe: Severe: Severe: Severe: Poor:
flooding, seepage, flooding, flooding, ponding,
ponding, flooding, seepage, seepage, excess humus.
percs slowly. excess humus. ponding. ponding.

867B:

Graycalm-———---- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,

too sandy. too sandy.

Menahga--w~=w—e—- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,

too sandy. too sandy.
867C:

Graycalm-———=~w-- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage, seepage, seepage. seepage,

slope. too sandy. too sandy.

Menahga-———----- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage, seepage, seepage. seepage,

slope. too sandy. too sandy.
867E:

Graycalm--—————— Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy.

slope.
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867E:

Menahga—-~~—===-- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy. slope.

1030:

Pits, gravel.

Udipsamments-~--|Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy. slope.
1113:

Cathro----eee-—- Severe: Severe: Severe: Severe: Poor:
subsides, seepage, ponding, seepage, too clayey,
ponding, excess humus, too clayey, ponding. hard to pack,
percs slowly. ponding. excess humus. ponding.

Seelyeville———-- Severe: Severe: Severe: Severe: Poor:
ponding, seepage, seepage, seepage, ponding,
percs slowly. excess humus, ponding, ponding. excess humus.

ponding. excess humus.

Haslie-—==emee—— Severe: Severe: Severe: Severe: Poor:
ponding, seepage, ponding. seepage, ponding.
percs slowly. excess humus, ponding.

ponding.
1147:

Fordum-——~—————- Severe: Severe: Severe: Severe: Poor:
flooding, seepage, flooding, flooding, seepage,
ponding, flooding. seepage, seepage, too sandy,
poor filter. ponding. ponding. small stones.

Fairdale--—-———- Severe: Severe: Severe: Severe: Fair:
flooding, flooding, flooding, flooding, too clayey,
wetness. wetness. wetness. wetness. wetness.

Lamoure—-——————-— Severe: Severe: Severe: Severe: Poor:
flooding, flooding, flooding, flooding, wetness.
wetness, wetness. wetness. wetness.
percs slowly.

1152B:
Sugarbush-—---—- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy,
small stones.
1152C:

Sugarbush---—~-—~ Severe: Severe: Severe: Severe: Poor:

poor filter. seepage, seepage, seepage. seepage,
slope. too sandy. too sandy,
small stones.
1152E:

Sugarbush-~-——-- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy.

small stones,
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1164:
Zerkel-————————— Severe: Severe: Severe: Severe: Poor:
wetness, seepage, seepage, seepage, seepage,
percs slowly. wetness. wetness, wetness. too sandy.
too sandy.
1166B:
Moosecreek-—-—--— Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy.
1191:
Sahkahtay------- Severe: Severe: Severe: Severe: Poor:
wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy,
too sandy. small stones.
1200:
Egglake--—-—-———--~ Severe: Severe: Severe: Severe: Poor:
wetness. wetness. wetness. wetness. wetness.
1238E:
Two Inlets-—---—- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,
too sandy. small stones.
Sugarbush------- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,
too sandy. small stones.
1238F:
Two Inlets~-——-- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,
too sandy. small stones.
Sugarbush--====- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,
too sandy. small stones.
1244B:
SOl-—mmmm e Moderate: Severe: Slight---emmemeeeo Slight-~-—————eeee Fair:
percs slowly. seepage. small stones.
Sugarbush------- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage. seepage, seepage. seepage,
too sandy. too sandy,
small stones.
1244C:
R Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, seepage, slope. slope. small stones,
slope. slope. slope.
Sugarbush—-——--- Severe: Severe: Severe: Severe: Poor:
poor filter. seepage, seepage, seepage. seepage,
slope. too sandy. too sandy,

small stones.
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1244E:

SOl-mmmme e~ Severe: Severe: Severe: Severe: Poor:
slope. seepage, slope. slope. slope.

slope.

Sugarbush---~=~e- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy. small stones.
1244F:

SOl-————mm Severe: Severe: Severe: Severe: Poor:
slope. seepage, slope. slope. slope.

slope.

Sugarbush-————-—- Severe: Severe: Severe: Severe: Poor:
poor filter, seepage, seepage, seepage, seepage,
slope. slope. slope, slope. too sandy,

too sandy. small stones.
1272B:

S0le-—mm e Moderate: Severe: Slight-————mmae— Slight-—-——m—ev Fair:
percs slowly. seepage. small stones.

1272C:

S0l-———e Moderate: Severe: Moderate: Moderate: Fair:
percs slowly, seepage, slope. slope. small stones,
slope. slope. slope.

1294:

Nary----——=————-~ Severe: Severe: Severe: Severe: Fair:
wetness, seepage, wetness. wetness. wetness.
percs slowly. wetness.

1325:

Bowstring-—-—--- Severe: Severe: Severe: Severe: Poor:
flooding, seepage, flooding, flooding, ponding,
ponding, flooding, seepage, seepage, excess humus.
percs slowly. excess humus, ponding. ponding.

Fluvaquents———-- Severe: Severe: Severe: Severe: Poor:
flooding, seepage, flooding, flooding, wetness.
wetness. flooding, wetness. wetness.

wetness.
1808:

Markey--—==—————- Severe: Severe: Severe: Severe: Poor:
subsides, seepage, seepage, seepage, seepage,
ponding, excess humus, ponding, ponding. too sandy,
percs slowly. ponding. too sandy. ponding.

1874:

Radium-—~==v———— Severe: Severe: Severe: Severe: Poor:
wetness, seepage, seepage, seepage, seepage,
poor filter. wetness. wetness, wetness. too sandy.

too sandy.
1878:

Hamre-~—m=~———-- Severe: Severe: Severe: Severe: Poor:
ponding, excess humus, ponding. ponding. ponding.
percs slowly. ponding.
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1943:
Roscommon—————-- Severe: Severe: Severe: Severe: Poor:

wetness, seepage, seepage, seepage, seepage,

poor filter. wetness., wetness, wetness. too sandy,
too sandy. wetness.
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(The information in this report indicates the dominant soil condition but does not eliminate the need for onsite

investigation)
Map symbol Roadfill Sand Gravel Topsoil
and soil name
20B:
Chapett Good Improbable: Improbable: Fair:
excess fines. excess fines. too clayey,
small stones.
20C2:
Chapett - |Good ----|Improbable: Improbable: Fair:
excess fines. excess fines. too clayey,
small stones,
slope.
38B:
Waukon--——e—————- Fair: Improbable: Improbable: Fair:
low strength. excess fines. excess fines. too clayey,
small stones.
38C2:
Waukon--—w—————- Fair: Improbable: Improbable: Fair:
low strength. excess fines. excess fines. too clayey,
small stones,
slope.
38D2:
Waukon-—--—————= Fair: Improbable: Improbable: Poor:
low strength, excess fines. excess fines. slope.
slope.
40B:
Nebish--~meeea—o Fair: Improbable: Improbable: Fair:
low strength. excess fines. excess fines, too clayey,
small stones.
40C:
Nebish——-——eea—r Fair: Improbable: Improbable: Fair:
low strength. excess fines. excess fines, too clayey,
small stones,
slope.
40E:
Nebish—--————a-o Fair: Improbable: Improbable: Poor:
low strength, excess fines. excess fines. slope.
slope.
45E:
Maddock--——==—w- Fair: Probable Improbable: Poor:
slope. too sandy. too sandy,
slope.
63:
Rockwell-—-=————— Fair: Improbable: Improbable: Poor:
wetness, excess fines. excess fines. thin layer.
111:
Hangaard-------- Poor: Probable Probable Poor:
wetness. too sandy,

small stones,
wetness.
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121:

Wykeham—~—weeea— Fair: Improbable: Improbable: Fair:
wetness. excess fines. excess fines. too clayey,

small stones.

125

Beltrami---—-———- Fair: Improbable: Improbable: Fair:
low strength, excess fines. excess fines. too clayey,
wetness. small stones.

133B:

Dalbo——————————o Poor: Improbable: Improbable: Poor:
low strength. excess fines, excess fines. too clayey.

133C:

Dalbo-=wmecmme e Poor: Improbable: Improbable: Poor:
low strength. excess fines. excess fines. too clayey.

133E:

Dalbo---=——eeeen Poor: Improbable: Improbable: Poor:
low strength. excess fines. excess fines. too clayey,

slope.
167A: i

Baudette-——————- Fair: Improbable: Improbable: Fair:
wetness. excess fines. excess fines. too clayey.

169B:

Braham-—=—w—weea— Fair: Improbable: Improbable: Poor:
shrink-swell, excess fines, excess fines. too sandy.
low strength.

169C:

Braham--——-———--- Fair: Improbable: Improbable: Poor:
shrink-swell, excess fines. excess fines. too sandy.
low strength.

169E:

Braham--———v——w-— Fair: Improbable: Improbable: Poor:
shrink-swell, excess fines. excess fines. too sandy,
low strength, slope.
slope.

180:

Gonvick---—-——-- Fair: Improbable: Improbable: Fair:
low strength, excess fines. excess fines. too clayey,
wetness. small stones.

205
Karlstad----we—- Fair: Probable--———vneeumeaao Probable----———————-u— Poor:
wetness. too sandy,
small stones,
area reclaim.
258B:
Sandberg---—~——- Good- -— -~ |Probable---—-—ceemmee—o Probable--—————ceeeweeo Poor:
small stones,
area reclaim.
267B:

Snellman Good: -—— Improbable: Improbable: Poor:

excess fines.

excess fines.

small stones.
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Map symbol Roadfill Sand Gravel Topsoil
and soil name

267C:

Snellman Good—-——mm e Improbable: Improbable: Poor:

excess fines. excess fines. small stones.
267E:

Snellman——------ Fair: Improbable: Improbable: Poor:
slope. excess fines. excess fines. small stones,

slope.
272:

Bemidji-—-—===--- Fair: Improbable: Improbable: Poor:

wetness. excess fines. excess fines. too sandy,
small stones.
346:

Talmoon--——-———- Poor: Improbable: Improbable: Poor:

wetness. excess fines. excess fines. wetness.
426:

Foldahl--—————w- Fair: Improbable: Improbable: Poor:
shrink-swell, excess fines. excess fines. too sandy.
wetness.

435:

Syrene--—-—————-- Fair: Probable -- Improbable: Poor:

wetness. too sandy. too sandy,
small stones.
439:

Strathcona------ Poor: Improbable: Improbable: Poor:

wetness. excess fines. excess fines. too sandy,
wetness.
481:

Kratka--—=-—-———- Poor: Improbable: Improbable: Poor:

wetness. excess fines. excess fines. thin layer,
wetness.
496B:

Andrusia-----—--- GoOd-—=—mm e Probable Improbable: Poor:

too sandy. too sandy,
small stones.
496C:

Andrusia--—=———=—- Good-- Probable Improbable: Poor:

too sandy. too sandy,
small stones.
505B:

Debs————mmm GOOd=—mmm e Improbable: Improbable: Fair:

excess fines. excess fines. too sandy.
505C:

Debg——memmem——— Good- Improbable: Improbable: Fair:

excess fines. excess fines. too sandy,
slope.

S05E:

Debs=——m———————u Fair: Improbable: Improbable: Poor:
slope. excess fines. excess fines. slope.

540:

Seelyeville-———- Poor: Improbable: Improbable: Poor:
wetness, excess humus. excess humus. excess humus,

wetness.



132 Soil Survey of
CONSTRUCTION MATERIALS--Continued

Map symbol Roadfill Sand Gravel Topsoil

and soil name

543:

Markey----—-———~- Poor: Probable - Improbable: Poor:
wetness. too sandy. excess humus,

wetness.
544:

Cathro———————w-- Poor: Improbable: Improbable: Poor:

wetness. excess fines. excess fines. thin layer,
wetness.
547:
Deerwood———————— Poor: Probable---——c—ceemmewo Improbable: Poor:
wetness. too sandy. too sandy,
small stones,
wetness.
561:

Bullwinkle-———-- Poor: Improbable: Improbable: Poor:

wetness. excess humus. excess humus. excess humus,
wetness.
563:
Northwood---—---- Poor: Improbable: Improbable: Poor:
wetness. excess fines. excess fines. thin layer,
wetness.
564:
Friendship------ Good- Probable--——--—eeeeeea- Improbable: Poor:
too sandy. too sandy.
565:

Eckvoll-——-—=ew- Fair: Improbable: Improbable: Poor:
shrink-swell, excess fines. excess fines. too sandy.
low strength,
wetness.

582:

RolisS—=——==meeo Poor: Improbable: Improbable: Fair:

low strength. excess fines., excess fines. small stones.
607:

Pengilly-—=—==—- Poor: Improbable: Improbable: Poor:

wetness. excess fines. excess fines. wetness.
627:

Tawas~—————————- Poor: Probable---—-=mceeeee—- Improbable: Poor:

wetness. too sandy. excess humus,
wetness.
650:

Reiner--————=ca- Fair: Improbable: Improbable: Poor:
low strength, excess fines. excess fines. small stones.
wetness.

672:

Willosippi----~~ Poor: Improbable: Improbable: Poor:
wetness. excess fines. excess fines. wetness.,

709B:

Lengby-——————e-- GoOd-m—mm e Probable - Improbable: Poor:

too sandy.

too sandy.
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Map symbol Roadfill Sand Gravel Topsoil
and soil name
709C:
Lengby Good Probable-w—ee—eeee Improbable: Poor:
too sandy. too sandy.
709E:
Lengby-——-——=——c—v Fair: Probable Improbable: Poor:
slope. too sandy. too sandy,
slope.
712:
Rosewood-—e————— Fair: Probabl Improbable: Poor:
wetness. too sandy. too sandy.
713:
Linveldt—————--- Fair: Improbable: Improbable: Poor:
wetness. excess fines. excess fines. small stones.
718B:
Naytahwaush-e--— Poor: Improbable: Improbable: Poor:
low strength. excess fines. excess fines. thin layer.
718C:
Naytahwaush----- Poor: Improbable: Improbable: Poor:
low strength. excess fines. excess fines. thin layer.
718E:
Naytahwaush----- Poor: Improbable: Improbable: Poor:
low strength. excess fines. excess fines. thin layer,
slope.
733:
Berner—---—-———-—- Poor: Improbable: Improbable: Poor:
wetness, excess humus. excess humus. excess humus,
wetness.
737:
Mahkonce--————-—-—- Poor: Improbable: Improbable: Poor:
low strength. excess fines. excess fines. too clayey.
7462
Haslie-—w—m——e— Poor: Improbable: Improbable: Poor:
low strength, excess fines. excess fines. excess humus,
wetness. wetness.
765:
Smiley---———==—= Poor: Improbable: Improbable: Poor:
wetness. excess fines. excess fines. wetness.
7673
Auganaush--———=-- Poor: Improbable: Improbable: Poor:
low strength, excess fines, excess fines. too clayey,
wetness. wetness.
775B:
Sugarbush Good. Probable-———-wecmeemm e Probable-—=~c——eemmee—o Poor:
too sandy,
small stones,
area reclaim,
Two Inlets Good Probable-—————e—eceeeo Probable Poor:

small stones,
area reclaim.
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775C:
Sugarbush Good Probable-———cecemmmmo Probable Poor:
too sandy,
small stones,
area reclaim.
Two Inlets———-—-— Good-- Probable Probable-—————cccmmmum—- Poor:
small stones,
area reclaim.
776B:
Snellman: Good - Improbable: Improbable: Poor:
excess fines., excess fines. small stones.
Sugarbush Good Probable Probable Poor:
too sandy,
small stones,
area reclaim.
776C:
Snellman---——--- Good- Improbable: Improbable: Poor:
excess fines. excess fines. small stones.
Sugarbush Good Probable--——w—eeemaca—— Probable Poor:
too sandy,
small stones,
area reclaim.
776E:
Snellman----———- Fair: Improbable: Improbable: Poor:
slope. excess fines. excess fines. small stones,
slope.
Sugarbush---——-- Fair: Probable-—-————ceee— Probable Poor:
slope. too sandy,
small stones,
area reclaim.
776F:
Snellman---———-- Poor: Improbable: Improbable: Poor:
slope. excess fines. excess fines. small stones,
slope.
Sugarbush--———-- Poor: Probable-—————ccmee—— Probable Poor:
slope. too sandy,
small stones,
area reclaim.
797:
Mooselake----—-—- Poor: Improbable: Improbable: Poor:
wetness., excess humus, excess humus. excess humus,
wetness.
Lupton-——————-—-- Poor: Improbable: Improbable: Poor:
wetness, excess humus. excess humus. excess humus,
low strength. wetness.
799:
Seelyeville-———- Poor: Improbable: Improbable: Poor:
wetness. excess humus. excess humus. excess humus,
wetness.
Bowstring---—---- Poor: Inprobable: Improbable: Poor:
wetness. excess humus. excess humus. excess humus,
wetness.
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Map symbol Roadfill Sand Gravel Topsoil
and soil name
867B:
Graycalm Good Probable-—-——eeee—— Improbable: Poor:
too sandy. too sandy,
small stones.
Menahga~———wwwe—m Good-~- Probable -— Improbable: Poor:
too sandy. too sandy.
867C:
Graycalm--—————— Good-m——m——e i m e Probable-—-~--ceeeee—- Improbable: Poor:
too sandy. too sandy,
small stones.
Menahga-«wm—mem= Good-—=m e Probable-=—=————e————— Improbable: Poor:
too sandy. too sandy.
867E:
Graycalm-——wmm—— Fair: Probable-——we—eeem Improbable: Poor:
slope. too sandy. too sandy,
small stones,
slope.
Menahga-—--——-—-- Fair: Probable-—-——ceceeeeeuw- Improbable: Poor:
slope. too sandy. too sandy,
slope.
1030:
Pits, gravel.
Udipsamments-—~~|Poor: Probable Probable Poor:
slope. too sandy,
slope.
1113:
Cathro~———w——e-- Poor: Improbable: Improbable: Poor:
low strength, excess fines. excess fines. excess humus,
wetness. wetness.
Seelyeville-———- Poor: Improbable: Improbable: Poor:
wetness. excess humus. excess humus. excess humus,
wetness.
Haslie---—-————- Poor: Improbable: Improbable: Poor:
wetness. excess fines. excess fines. thin layer,
wetness.
1147:
Fordum—---——————- Poor: Probable----cecmmeemweee Probable--———————-a—— Poor:
wetness. small stones,
area reclaim,
wetness.
Fairdale--—---—- Fair: Improbable: Improbable: Good.
shrink-swell, excess fines. excess fines.
low strength.
Lamoure-————————— Poor: Improbable: Improbable: Poor:
low strength, excess fines. excess fines. wetness.

wetness.




136 Soil Survey of
CONSTRUCTION MATERIALS--Continued
Map symbol Roadfill Sand Gravel Topsoil
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1152B:
Sugarbush--———-- Good—=m=m e Probable---~cceeceeemae—o Probable————cecamwe—nno Poor:
too sandy,
small stones,
area reclaim.
1152C:
Sugarbush~————-- Good--- Probable---=c—eueem——o Probable---—cwe———eeee o Poor:
too sandy,
small stones,
area reclaim.
1152E:
Sugarbush-----—- Fair: Probable Probable-————————————— Poor:
slope. too sandy,
small stones,
area reclaim.
1164:
Zerkel-—————vo— Fair: Probable-—————emeeeeeen Improbable: Fair:
wetness. too sandy. too clayey,
thin layer.
1166B:
Moosecreek---——— Good-—=—-———mmmee Probable----—mmmmer e Probable Poor:
too sandy,
small stones.
1191:
Sahkahtay------~ Poor: Probable--=—eeemwme— Probable Poor:
wetness. too sandy,
small stones,
area reclaim.
1200:
Egglake-—---———=- Poor: Improbable: Improbable: Poor:
wetness. excess fines. excess fines. wetness.
1238E:
Two Inlets--w-—- Fair: Probable---———eemeeee Probable~---==ce—eeeeee- Poor:
slope. small stones,
area reclaim,
slope.
Sugarbush------- Fair: Probable-——————-—eeeemn Probable--~—-crmeemea—— Poor:
slope. too sandy,
small stones,
area reclaim.
1238F:
Two Inlets————-- Poor: Probable-————<—-mmmmemm Probable—————————mmemu- Poor:
slope. small stones,
area reclaim,
slope.
Sugarbush------- Poor: Probable-----—cceeeeo Probable----meememeee—ao Poor:
slope. too sandy,
small stones,
area reclaim.
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1244B:
Sol - Good Improbable: Improbable: Poor:
excess fines. excess fines. small stones.
Sugarbush- Good Probable--————eeemeee e Probable Poor:
too sandy,
small stones,
area reclaim.
1244cC:
Sol Good--—wmmmm e Improbable: Improbable: Poor:
excess fines. excess fines. small stones.
Sugarbush--———-- GoOd—==—m— e m e e Probable--—--———ceeeeo—- Probable Poor:
too sandy,
small stones,
area reclaim.
1244E:
SOlemm e Fair: Improbable: Improbable: Poor:
slope. excess fines. excess fines. small stones,
slope.
Sugarbush-—-———-- Fair: Probable--—-———eeeeeeo Probable--~-—=ememmee e Poor:
slope. too sandy,
small stones,
area reclaim.
1244F:
e R Poor: Improbable: Inmprobable: Poor:
slope. excess fines. excess fines. small stones,
slope.
Sugarbush---—-—-- Poor: Probable -— Probable-—-—--—mumeeaeeo Poor:
slope. too sandy,
small stones,
area reclaim.
1272B:
Sol Good ——- Improbable: Improbable: Poor:
excess fines. excess fines. small stones.
1272C:
Sol -|Good Improbable: Improbable: Poor:
excess fines. excess fines. small stones.
1294:
Nary--——-————————- Fair: Improbable: Improbable: Fair:
wetness. excess fines. excess fines. too clayey,
small stones.
1325:
Bowstring-----—— Poor: Improbable: Improbable: Poor:
wetness. excess humus. excess humus. excess humus,
wetness.
Fluvaquents—----— Poor: Improbable: Improbable: Poor:
wetness. excess fines. excess fines. wetness.
1808:
Markey--—--————-- Poor: Probable - Improbable: Poor:
wetness, too sandy. excess humus,

wetness.
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Map symbol Roadfill Sand Gravel Topsoil
and soil name
1874:
Radium---——————- Fair: Probable-——~————moceom—o Improbable: Poor:
wetness. too sandy. too sandy,
small stones.
1878:
Hamre--————————=- Poor: Improbable: Improbable: Poor:
wetness., excess fines. excess fines. wetness.
1943:
ROSCOMMON—==—==~ | Poor: Probable-—=-—c—eeeeee—o Improbable: Poor:
wetness. too sandy. too sandy,

wetness.




139

Part Il

Clearwater County Area, Minnesota:

*2ARD SURJIND *ssaujlam
‘TIT3SI MOTS ‘putdrd *abedoes
*SSaulaM | ———————~ g§SaUlOM | ———mm—-m= §sau3lapm|-—--uotioe asoxg $9I2A8S B £V, 1219488 | ~—mm——— ~TTamyo0Y
t€9
*butmoTq TTOS *@)e3UT 3IseJ *butdrd *adoTs
«£3ybnoap ‘Apues oo ‘Kaybnoap *I93eM OU ‘obedass ‘apedass
‘adoTs ‘adoTs ‘adoTs Io3em 03 deag :18I9488 219488 $ 919488 | ——=—mm—-—— JOOpPpPER
tASY
*133BM OU *burdrd *adots
adorg|~--=-—-===-- adorg|-—=—===m=== adoTs Iajem o3 deaqg t2I8AD8 $2IBA8S t3X9ARG | -~ —m === ysTtgsN
130%
*I93eM OU -burdtd *adots
cadoTg|--~-—=—=—= adotg|-—====-—== adoTs Iazem o3 deag 13I9A98 919438 19I9ADG | m——em = YsTqaN
el} 4
*adoTs
s I93em ou cpbutdtd ‘sbedeess
‘aTqeIoae]|————~=~ aTqeIoAR | ~-—————=m~ adots J23em 03 daaq b VT 1918488 193 eIBPOR | —~==mmm ysTgaN
:dob
*I93EeM OU *butdtd -adots
-adots adoTs adots Ioqem o3 deaq 19I9A8S 93 eISPON 19I9ADG | ———m e uoynNem
szase
*I93em OU -butdtd *adots
*adoyg|-=-————--- adoig|-———-----=~ adoTs I93em o3 daag HED EV.ET :93eI3POH :aI194A08 | -——————==—- uoyneM
tZ08¢
-adoTs
*I93eMm OUu *purdtd ‘apedass
sa1qeaoaeg|------ aTqeIoARd|——=-—==——= adoTs Ia3em o3 deaaq t 919498 :93RISPON $93RABPOR | ~=—————=—— uoynem
:d8¢
*yadep butioox
*yadep Hutzoox -butmotq TTOS ‘buTtmoTq TTOS *I33eM OU - burdrd -adoTs
‘adots ‘adoTs ‘adots I93em o3 dsaqg 1 9I9A8S 1 9I9A88 19319498 | - ———————- 33adeyn
:2002
*yadsp Hutioox *adots
‘putmoTq TTOS sI33eM ou *burdrd ‘abedass
*yadep bHutlo0y|---Butmolq TTOS *ado1s Ia3em 03 deag :9I8A8S :9I19A88 :93RI9PON| —~~=====~ q3adeyd
3:(0F4
sfAemaagem SUOTSIDATP spuod EEEYCHS seaxe
passexs pue uoT3ebraax abeuteIdg pa31eARDXd pue ‘sayTIp ITOAIDSA aweu TTOS pue
S90RIID], paj-aa3Tnby / squaunuequd puod Toquis dew

--butaoagzye sainiesa]

--J03 SUOT3P3TWIT

(U0T1eBTISPAUT S1TSUC IOJ POSU Y3 S3PUTWITS 30U S20P ING UOTITPUOD TTOS JUBUTWOP 2Y3 S$33eDTPUT 3r0dex STY3 UT UOTIPWIOFUT ayx)

INIWIDUNTW JILVM



Soil Survey of

*BbuTMOTq TTOS *butmoTq TTOS cadots
*K1Tses sepoas |‘A[Tses sapoia ‘a)equT 3sej *I93eM oOUu *butdid ‘sbedsss
‘adoTs ‘adoTs ‘adots Ia3em o3 deaq ;819488 $33RISPOR $13I3949G | ————m—m— wreyexg
3691
burmotrq TtTOS *buTmMOTq TTIOS +adoTs
A{Tsea sopois |’ATTses sapoas ‘a)yequT 2asel *I93EM OU *butdrd ‘sbedsss
‘ado1s ‘adoTs ‘sdoTs I93em o3 dssg :9I9A88 $33eISPOR $8IBASS [~mmmmmmm weyexg
:0691
*butmoTq TTOS
*butmoTq TTOS ‘a)eluT 3sel *I93eM OU *butdtd *abedsss
*A1Tses sapoimg| ‘AfTses sapoimd ‘adoTs I23em 03 daaa :a18498 $93RI3PON 18I9S | mmmmmmmm e weyeag
€691
sssaulsm *9ARD SYURQIND | *8a®D sSyUeqIND *pbutdtd *obedsas
*K{Tsea sopoad| ‘Alrsee sopory|-=-—=—-——- ssaujaM ‘uoT3oe 38014 S YT :aI9A88 $931BIOPON | ======== 2339pneg
tYL9T
*KimoTs soxed - ssaujam -adoTs *ssaulsm
‘K11ses sapoas |‘AlTses sapois " SS3uU3lsM ‘uorioe 35017 *TTITISIT MOTS ‘jyoed o3 paey +adots
‘adoTs ‘adoTs ‘adoTs ‘ATmoTs soxad 918488 :93RISPOW $9I9A8G | —————m = oqTed
tHEET
*KmoTs soaxad *ssau3laM -adoTs *ssaulam
‘K1Tsea sspoxa |‘LATTses sapois *ssaulsm ‘uoTaoe 3s0I17 *IT1TIax mOTS ‘yoed o3 paey -adoTs
T ! ! T
‘adoT1s ‘adoTs ‘adoTs ‘A1noTs soxad :aI9488 $93RISPON $8I9A8G | ~—————m—— oqTed
Lrelg g
*adoTs *SSaulam *adoTs
*ATmoTs soaad *SSauUlaM *Ssaulam ‘uot3loe 35013 “ITTI®x MOTS ‘yoed o3 paey ‘3bedass
‘AT11ses sopoxadg| ‘A1Tses sapoid *adoTs ‘KTmoTs soasd :1813A88 :93RISPON $83RISPOR | —=—===m———m oqTed
tdeet
*aaed s)yueqlNnd
‘1TT3I®T MOTS *butdtd - abedass
saTqeIoaR]|-———--—-- ssaujlam|-—---—--—- SSBU1SM | ---uoT30® 35014 :913A88 :213A8S :93eI8pPON | —=—=-==—= TweIlTag
:6Z1
*butmoTq TTOS *burtmoTq TTOS *9ARD s)ueqind *ssaulam -obedses
*yadeap butiooy ‘ssaujem ‘ssaulapm|-—~-~--- sTqexoARg :ax9488 $91RISPON £91BIBPON | ========= weyayAm
121
*butmoTq TTOS *butmoTq TTOS *ssaulam
- Kaybnoap ‘Apues o003 ‘Kaybnoap *aAed s)ueqand ‘abedass -sbedsss
‘ssauloMm ‘ssaulapm ‘ssaulspm aAeRD syueqaind 1213488 12139488 $3I3A38 | —====——~ paeebueq
fTTT
sAemaajem SUOTSIDATP spuod saaa9T sesale
passeln pue uoT3ebTIIT sbeuteag pa31eARDXS3 pue ‘sa)Tp ITOAIDSSI sweu TTOS pue
S90RIID], paj-aajtnby / sjuaunjuequa puod Toquis dey
-~purloaye saaniesd —-~I0F SUOTIBITWIT

140

pPanuUTIUOD-~INIWIDYNYN JTLVM



Part il 141

Clearwater County Area, Minnesota

* Kaybnoap - fpues 001 *BbutmoTq TTOS "ssaulem
‘K11ses sapoxs ‘ssaulam *Kaybnoap *2ABRD S}uURgIND ‘3bedass -abedess
‘ggoulam| ‘A1Tsee sspoad ‘ssauloM 3aaed syueqand HER CY 61 HED EYT $3IBABG | ———=-—— === susxig
tGed
*butmoTq TTOS *2ARD S} UBRQIND
- Kqybnoap ‘ssaujem *Kaybnoap ‘111321 MOTS *butdid - abedaas
‘K1tses sspoad| ‘Airises sepord ‘ssaulapm|---uot3oe 1soxd 219488 t2I9A38 939498 | ~—————=—— yepTod
L1474
*ssauleom
*A1TSes sapoas *ssaulam *TITI2T MOTS ‘putdid
‘sgoulepm| ‘A1Tses sepord|-----——- ssaulaM|~-~-uoTioe 3soxd =S V.1 19I19A88 | ————————— UBTIS | ——====—— uoowfer
i9be
«yadsp burioox *butmoTq TTOS *a9)yeauT aseg *2ABD S)ueqano
‘Kqybnoap ‘ssaujlam * Kqybnoap ‘I1TI®T MOTS -putdid -obedass
‘ssuols abae] ‘gauols sbae1 ‘sgauzap|-—---~ aTqexoaeg S YT 1219488 :9I9A88 | ————~=——= 1{pTwsg
tZLT
*yadsp butioox
*yadep butjoox *butmoTq TTOS ‘BbutmoTq TTOS *I33eM OU +adots
‘adoTs ‘adoTs ‘adots aa3em o3 dsag s9I9A8S | —————==== IUbTIS t9I19A08 | ———=m——= upwTIaUS
tHL9Z
-y3dep butaoox
syadep burioox sbutmoTq TTOS ‘putmoTq TTOS *Isajem OU -adoTs
‘adots ‘adoTs ‘adots I93em o3 deeq 1910A8G | ————————~ 1ybT1s 1919888 | —~m—m-m-- uewWIdUS
$0L92
*yadep butjoozx -adot1s
‘BbutmoTq TTOS *I1@3eM OU ‘abedsss
syadsp burtjooy|---Buimolq TTOS ‘adoTs 1o3em o3 deeg :919A88 | ——————~~~ ybTIS £ 93RIBPON | ————~——~ ueuTaUs
:€L92
*butdrd
-butmoTq TTOS * KLaybnoap *I93em ou ‘apedass - abedaas
* KLaybnoag ‘fpues 00y, ‘adoTs aa3em o3 deag 1239485 :9I9A8S 1 9I9ARG | ————=——= braqpues
3:1:-174
*Apues o002 -putdtd
- Kqybnoap ‘ssoulom * £aybnoxp *8AERD syueqind ‘sbedoss - sbedass
‘sauols abre] ‘sguols abie ‘SsaulaM @AeD S)yueqan)d 2129488 2319488 18319808 | ———————~ peasTIey
602
*IITIox MOTS «putdtd -sbedass
*a1qeIoAR] | ~—————u- ssoujlaM|-——---~--- ssoulapM| -~-uoTioe 35014 :2I9A8S 219488 : 97 BI9PON | ——~=—==~~ NOTAUOH
:081
sfemzajem SUOTSI2ATP spuod s299A9T seaJe
passeln pue uoTt3ebraar abeuteIq p@31BAROXD pue ‘so)TIp ITOAIDSDI sweu [TOS pue
$90B1I9] paj-aa3Tnby ‘ sjuaunjuequy puod Toquis dew

—-butioajge saaniead

--I03J SuOT3e3TWIT

pPanUTIUOD-—INIWIOUNYN JILVM



Soil Survey of

*UOT3OR SOIT *butpuod
*BbuTMOTq TTIOS *butmoTq TTOS ‘saptsqns *IITIaX MOTS ‘putdrd -sbedass
-EEY G T ‘butpuod ‘butpuod ‘Bbutpuod ta19488 :a19498 13194888 | ———mmm e oxyled
LR 441
*butpuod
*butmoTq TTOS ©uUoT3Oo® 1S0XJ |°sAed syueqand ‘putdtd
‘fpues ooq sbutmoTq TTOS ‘sspisqns ‘111321 MOTS ‘abedaas -sbedass
*SSaulaM ‘butpuod ‘butpuod ‘butpuod $9I9A3S 219488 19I9A3G | —————————— Kaxxew
SEPS
“uUoOT3Oo® 3S0XJF *butpucd
*butmoIq TTOS *butmoTq TTOS ‘sepisqns *ITTIST MOTS ‘snuny SS3OX3 -abedess
s ssauloMm ‘butpuod ‘putpuod ‘butpuog : 9219438 219488 :2I9A38 | —-—----aTTTAAT23s
t0PS
A1Tsea sapoxa | LA11sea sapois *I893eM OU *butdtd *adoTs
‘ado1s ‘ado1g|-—--—-——---—- adoTs asjzem 03 dasg :2I13A3S :3I19A88 13I9A8G | —mm—mmm sqaq
2¥S09
*ATTsea sspoas | ATTIses sapois sI@3em ou *butdrd -adoTs
‘adoTtg ‘adoisg|--~—=mm——~ adots Is3em 03 daag 1 3I9A3S :9I9A3S $3IBADG | ——— e sqaq
0S50S
*adoTs
*I923eM ou *butdtd ‘sbedass
*A11sea sapoad A1Tsea sapolg|--—-————-m adoTs Ia3em 01 deag :ax9488 :3x19488 :93RISPOH | =~ ~=mm—————— sqaqd
4S50S
cbutmoTq TTOS *9)e3uT asel *pburdrd *adots
*Laybnoap ‘Kpues 003 ‘Kaybnoap *I33em ou ‘abedass ‘sbedsss
‘adoTs ‘ado1s ‘adoTs I93em o3 daaq t9I19A38 19I13A3S 1319498 | ———————- eTSNIPUY
10967
*9)e3uT 3sey *butdtd
*butmoTq TTOS ‘Kaybnoap *I93eM OU ‘abedaas -obedass
- Kqybnoaga ‘Apues ool ‘ado1s I93em 03 daaqg 1219088 :2I12A38 :a19A98 | ——————== eISNIpUY
1496¥
*yadep butjoox *2ABD S)yueqand *ssaujlam
‘Kybnoap cburmorq TTOS *Lybnoap ‘TITISa MmOTS ‘butdtd -sbedoas
‘ssaulam ‘ssoulapm ‘ssauleM|------ aTqexoard :9I3A38 t3Ix24A8S HE b Y e eyaexy
18%
*2A®D s)ueqand *ssaulam
butmoTq TTOS *butmoTq TTOS ‘I1TI®1 MOTS ‘putdtd -apedass
*SsaulaM ‘ssaulam ‘ssaulopm|---uorloe 31s01d ta12488 13x3A9S $19I9A8G | ===~ 'BUODYIRIAS
€Y
sfkemzonem SUOTSISATP spuod S83A3T seaxe
passein pue uor3yebraar sbeuteiq pa3jeaedxa pue ‘sayIp ITOAISSBI sweu [TOS pue
-ETe)-b & =0 A pa3-133Tnby 4 gusunjuequy puod Toquis der
--butavajye sainjyead ~~JOJ SUOTIRAITWTIT

142

PonUTIUOD--INIWIDOYNYH YIIVM



143

Part i

Clearwater County Area, Minnesota

“TITTIST MmOTS

*butmoTq TTOS *BbutmoTq TTOS ‘z93eMm 03 dssp *butdtd *abpedsss
cyadap butyooy ‘ssaujom ‘sgaulapm|---uoTioe 3so1a :93BI9PON 1213498 t231BISPOR | ————==———— IsuTay
£0S9
*ssaulam
sbutmoTq TTOS °“@ARD syueqind |- saed s)ueqind ‘purdtd
‘Apues oo *butmoTq TTOS ‘uoT3o® 3ISOII ‘T1TISX MOTS ‘abedass - obedoes
*SSaUl9M ‘ssaulam ‘ssaulam ‘saptsqns :9I3A8S HER YT 19IBABG | m—————— seme],
2L29
*aaeD s)ueQINd s ssaulam
*butmoTq TTOS *butpools ‘uoTaoe 35013 |°9ARD Syueqand ‘putdtd *abedass
*SSOUlaM /! ssaulaM ‘ssaujoMm ‘purtpootd 1919888 1213438 :93RIBPON | ~—====—~ K1TTbUBg
$L09
*SSaulam
*1TTI=x MOTS ‘putdrd -sbedass
*ssaulopm|---———-- SSaUlaM | ~==——=== SSaU3IdM | ---uoT30® 135014 1919408 :9I9A98 $93BIBPON | ~——====——— SSTTOY
£Z8S
*butmotq T1TOS *buTmoTq TTOS *ssaulam
‘ssaujam ‘a)e3ur 3sey *I393em ou ‘putdrd -obedoss
-K1tses sopoajg| ‘Arrses sapoid /SS9U}BM | ---uoT30o® 35013 b EY.CT :93BISPON 1 9I9A0G | === T10AYDH
$699
*putdrd
-butmoTq TTOS *a)eauT 3sel *3ARD SYURQIND ‘abedoas - abedess
* Laybnoag ‘Kpues oog, ‘Raybnoag Ia3em o3 deoag :9I9A88 19I19A38 :9I19A38 | -———=-~ dryspusTtad
2h9s
cya3dep burjzoox shutmoTq TTos |°yadsp burioox *UOT3O®R 3SO0IJ *butpuod
‘K1Tsea ssapoas ‘butpuod ‘pbutmoTq TTOS ‘sopTsqns | *aAed s)ueqind ‘putdrd - abedess
‘ssaulaMm| ‘A1Tsea sapoad ‘BbuTtpuod ‘putpuod 1919488 1 2I3A38 :9I19A88 | ~~mm——- POOMYIION
€968
s ssaujam
*buTMOTq TTOS *butmoTq TTOS *uoT3Oo® 3S0IJF *T1TIaI MOTS ‘snumny Ssa0X3 - abedass
*ssaulam ‘ssaulam ‘ssauloM ‘sapTsqns t919A88 :2I3A38 19I8A8G | ~—-——— STIUTMATING
199
*butpuod
*butmoTq ITOS *8ARD sjueqand ‘putdtd
‘fpues o013 *butmoTq TTOS ‘sapIsqns |-oaedD s)yueqino ‘abedass -abedess
s SSauloM ‘butpuod ‘butpuod ‘butpuod :2I13A98 HE=P YT 1 9I3A8G | =——=mm—— poomiaad
2LYS
sfemxazem SUOTSIBATP spuod EEEY.Ch g seaxe
passexs pue uotaebTIal sbeuteiq pa3eAROXD pue ‘sayTIp ITOAISSOI sweu TTOS pue
soorII3] paj-1ayTnby ‘ squsunjuequy puod Toquis den

-~butlos3Ie SsaIniead

--I0J SUOT3IRITWIT

PenUTIUOD--INIHADYNYH TIVM



Soil Survey of

144

cyadeop burtjoox ‘uoT3ioe 3s0xI | *saed syueqand *butpuod
*yadep butioox *butmoTq TTOS ‘butmoTq TTOS ‘sapisqns ‘I1TI=1 MOTS ‘snuny SS30Xd -apedsss
‘ssaulsm ‘butpuog ‘butpuod ‘butpuog :12I9A98 :19I19A38 19I9A9G | ——— e Iauxag
tEeL
- ATmoTs soaad
‘A11ses sopois | ATTsea sapoia *ATmoTs soaad *I23eM OU *adoTs
‘adoTs ‘adoT1s ‘adoTs Io3em 03 dasg 19I9A8G | ————————— aybrTs toI194808 | ————— ysnemyelAeN
tH8TL
*KimoTs soaad
‘A1Tseo sapois |*ATTsea sapois *ATmoTs soxad *I23em ou -adots
‘adots ‘adoTs ‘adoTts as3em o3 deesg $9I9ADG | —~——————— ybTISs 1919888 | ===~ ysnemyeileN
:081L
*ATmoTs soxad *ATmoTs soxad *I93em ou -adoTs
‘K1Tsea sspoxd ATTsea sapoxxm ‘adoTs a93em 03 dseq :919A8G | ~—mmmm - ybTTS $931BIDPON | -—==~ ysnesyezlen
tH8TL
*butmoTq TTOS *2A®RD SyUBQIND *butdid -obedass
*a1qeroaed ‘sSBUYOM | ~~—————— SsaulsMm|---uoT3oe 3soig P VT 9194898 t9I9A3G | ~~—————— ApTaAUTT
FETL
*ssaujam
‘butmotq TTOS ‘putdrd
*Kaybnoap ‘Apues o003 *Kaybnoap *2A®RD SYUuRq3IND ‘abedess -abedass
‘ssaujapm ‘ssaujlopm ‘ssaulsM| @aed syueqaInd ta18A88 1818488 19I9A8G | ————=mm poomasoy
LR AVA
*Apues o002 *butdid -adots
*A1Tses sspoas |’A1Tses sapoixd *butmoTq TTOS *I93em Ou ‘sbedoas ‘sbedoss
‘adots ‘adoTs ‘adoTs aa3em o3 daasq 19194888 HEP YT $2I9A3G | ~—mmmm e Kqbuaqg
td60L
*KApues oo1 *putdrd radots
*A1Tseo sopois |‘AT11ses sapoad *butmoTq TTOS *I93em ou ‘abedsss ‘abedsas
‘adoTs ‘adoTs ‘adoTs I93em 03 deag :9I2A88 :9I3A88 1913488 | —————————= Kgbuag
:D60L
*butdrd
*Apues o003 *butmorq TTOS *I93em ou ‘sbedass -sbedsas
*K11ses sopoag| ‘Arrsesa sapoxd ‘adoTs I93em 03 daag :12I9A38 HES £V T :9I9A8G5 | ———mmm Kgbuag
2g60L
*3Aed sueqand *ssaulam
*Kpues o003 *8ARD syueqand ‘1113921 MOTS ‘putdtd -abedaas
*Ssaujapm ‘ssaulsm | ———-——--- ssaulam ‘uoTayoe 3soxg t9I19A88 1919888 £ 93RIBPON | ~——=-~ TddTsoTTTM
2ZL9
sfemrsjem SUOTSIBATP spuod s99A3T seaxe
passexsn pue uoTaebTIIT abeute1qg pa3jeaeDX3 pue ‘sa)Tp ITOAIDSBI sweu TTOS pue
$308119] pai-1931nby ! sausunjuequg puod Toquis dey
--Hbutzosyje saaniesd ~=-I0F SUOTIeRITWIT

pPanuTIUOD-—LNIWIDYNYN HYILYM



145

Part Il

Clearwater County Area, Minnesota

*yadep burtjoox

cyadep Hurtjzoox *butmoTq 1TOS sbutmorq TTOS *I93EM OU -adoTs
‘ado1s ‘adoTs ‘adoTts Ia3em o3 deasqg t9I19A9g|————-—-——— IybTIS 19I9A8S | ———=—=== uewyi[aus
t09LL
*yadsp buTtjoox *butmoTq TTOS * £qybnoap *I93EM OU -abedass - abedsss
‘! Kaybnoag ‘fpues 00g ‘adots Ia3em 03 deeg 19I3A98 :9I9A9S :19I9A0G | ——————= ysnqrebng
=y3dep butiroox +adoTs
‘BbutmoTq TTOS *Is3em ou ‘abedass
*yadsp burjooy|---butmolq 1TOS ‘ado1s I93em o3 dasq 1919498 | ——————— == 1yb1Ts t931RIDPON | = —===—- urWTaUS
tH9LL
*yadep buraocox *butmoTq TTOS *39)yrIUT 13se] -adoTs
‘Kaybnoap 4Apues ool ‘! Kaybnoap *I93em ou *abedoass ‘sbedass
‘ado1s ‘adoTs ‘adots Iaaem 03 deag 1 9I9A28 :2I9A8S t9109A0G | -————- §389TUI OMJ,
-yadsp bHurzocox butmoTq TTOS -adoTs
‘Kqybnoap ‘Apues ool * Kaybnoap *I1923em ou *abedass ‘obedass
‘adoTs ‘adoTs ‘adoTs I93em o3 dasq HER EV.ET S YT :8I9A38 | ————=—= ysngaebns
tDSLL
*@)e3lUT 13seJ
*yadsp butrjoox *butmoTqg TTOS * Kaybnoap *I93eM OU -abedass *abedass
‘! Kaybnoag ‘fpues ool ‘adoTs I93em o1 daag :9I9A8S :9I9A88 1919488 | ——m~=== S39TUI oM
*yadsp butioox *butmotlq TTOS * Kaybnoap *I93EM OU *sbedaas *abedass
‘Kqybnoaa ‘fpues oo ‘adoTs Io3em o3 deag 1 9I9ADS :9I9A88 1 9I9A8G | —~—==== ysnqxebng
tHGLL
*A1mo1s soxad *ATmoTs soxad *KATmo1s soxad *uoT3IOR 3S0XJ *IITI=T MOTS *SS9UlIaM
‘ssaulam ‘gsaulam ‘ssaulam ‘KImoTs soI38d : 919488 19I19A9G | ————~—=——~ ybTTS|-—--——-- ysneuebny
1L9L
- ssaulsm
*ITTI®I MOTS ‘purdtd *obedoss
*ssauldm | —————=—= SSOUlaM | ————==== ssoulapM|---uoT3ioe 31soxd : 91 IBPON 819488 :93eI8pPON | -————====—~ Ka1TUS
169L
*KTmoTs soasd *KmoTs soxad - sapisqns *buTpuod
*AimoTs soaxad ‘ButmoTq TTOS ‘buTtmoTq TTOS ‘KTmots soxad *I1TISI MOTS ‘snuny SSa0Xd *abedaas
‘ssaulsm ‘putpuod ‘butpuod ‘putpuod HE» Y1 1 9IXDA9G 1 9IBA3G |~ —mm aTIs®H
9% L
*uoTloe 15013 *IITI®I MOTS *SSaulam
*KAImoTs soxdd|---———-- ssouUlapM | —-—-—-=-—= RV RETT ‘KTmoTs soxad : 219498 :93eI9pOn | ——-- IybIIS 2OUONYER
SLEL
sAemasiem SUOTSIDATP spuod ECEY.C seaxe
passeid pue uoT3ebraar abeuteaq pa3earDXa pue ‘sayIp ITOAIISOI sweu TTOS pue
saoeiial paj-Ia3Tnby ‘ gquaun{uequl puod Toquis dew

--BbuTlo93Je Ssaanjesd

--10J SUOTIBITWTT

PaNUTIUOCD -~ LNIWIOUNYW YALVYM



Soil Survey of

146

°9)YRJlUT 3seJ *burdrd
*butmoTq TTOS ‘ Kqybnoap *I33eM OU ‘sbedass °abedaas
- Kaybnoxq ‘Apues oog ‘adoTs Iajem 03 daag :12I3A3S : 313438 $2I9A8S | ————————- ebyeuan
°9)eluT 3seJ *butdrd
*butmoTq TTOS ‘Kaybnoap *I93eM OU ‘abedsss *abedass
* Kaybnoxg ‘Apues oog ‘adoTs I232M 03 dasqg :913A38 =S CLET 1918488 | ———————= wtesieis
td/98
*S9pTSqns | *saAed syueqind *butpuod
*buTpooTl ‘butpooTs ‘TTTI®T MOTS ‘snumy SsaoXd -sbedsss
*ssoulsM | ~—~-——--- butpuog ‘butpuod ‘Bbutpuod HEPEY TS 1219488 $9I12A98 | ~——-——- buTtaysmog
*butpooT3 *uUOT3O® 3S0IJF *ssaulsm
*butmoTq TTOS ‘BuTmMOTq TTOS ‘sepTsqns *ITTIDI MOTS ‘snuny SS3IOX3 *obedaas
s Ssaulsm ‘ssaulsp ‘ssaulem ‘butpootd 1219488 taI9A98 1919495 | —————9TTTAAT98S
661
*ssaulam
*butmoTq TTOS *BbutmoTq TTOS *UOT3OR 3SOIJF *IIT3®I MmOTS ‘snuny SS9OX? -abedsss
*SSaUlBM ‘ssoulsm ‘ssoulom ‘sap1sqns :919A88 :819A88 o Y T e et uoadn
*butpuod
*sapTsqns *IITI2T MOTS ‘snuny SsS0Xd - obedoass
*ssaulaM|-—------ putpuod |-------- butpuod ‘putpuod :93eI3pON =S £V $2I9A3S | —~————- 2)}eT3SO00R
L6L
-yadep burjoox *buTtmoTq 1TOS -adoTs
‘Kaybnoap ‘Apues o003 *Kaybnoxp *I93eM OU *obedsas ‘abedass
‘adoTs ‘adoTs ‘adoTsg Ia3em o3 deeqg :2I9A8S :2I9A38 1919888 | —-————- ysnqaebng
*yadep HuTy00a
*yadep bHutioox butmorq TTOS ‘burmoTq TTOS *I93em ou -adoTs
‘adoTs ‘adoTts ‘adoTs Ia3em o3 deag ta194a9g | ————————~ aybITS 19I9A8G | ————mm uewTaus
2A9LL
*yadep butjoox *butmoTq TTOS -adoTs
‘' Kaybnoap ‘Apues oo3 * Kqybnoap *Is3em ou *abedoaas ‘obedass
‘adoTs ‘adoT1s ‘adoTs Ia3em 03 daag :313A8S 1919438 :2I18A3G|-—-——-—- ysnqxebng
*yadep Butjoox
*yadsp butjoox ~butmoTq TTOS ‘butmorq TTOS *I93eM OU -adots
‘adoTs ‘adoTs ‘adoTs Ia3em o3 desqg 19194898 | ————————- ybTIS :9I8A8G | ————-—-- urRWTTdUS
SH9LL
*yadsp bHutjoox -butmorq TTOS -adoTs
‘Kaybnoap ‘Kpues 003 * Kqybnoap *I923eM OU *abedaas ‘abedaas
‘adots ‘adoTts ‘adoT1s I93em 03 deag :aI19A38 :2I9A38 :2I19A38 | ~~-———- ysngiebng
t09LL
sAkemiozem SUOTSIDATP spuod saaAaT seare
passein pue uotT3ebIIIT abeuteaq pa31BARDXS pue ‘sayTIp ITOAI®SSI sweu TTOS pue
saoe1Ia] paj-1a3Tnby / sjuauuequg puod Toquis dew

--buTtyoaIye saaniesd

--J0J SUOTILITWTT

PenUTIUOD--INFWIDYNYN ATIYM



147

Part Il

Clearwater County Area, Minnesota

*11T3®I MOTS

‘z93em o3 desp *butdtd *abpedsss
saTqeroard|—--~-- aTqexoaed|------ aTqeIoaed I93em 03 desq : 232 ISPOW :9I19A98 $93BIBPON | -————~—— aTepated
) *butpuod
* KLaybnoap *Apues o003 *butpoo13 ‘uoT3O® 35013 ‘putdrd
*A1Tses sapols ‘butpuod ‘Kaybnoap ‘puTpoOTI |*oAeED Syueqand ‘abedass -abedaes
‘ssaulapm| ‘A1Tses sspoal ‘butpuod ‘butpuod : 919488 2919488 $8IBABG | ————————— unpIod
LPTT
*butpuod
*uoT3Oor 38013F *T1ITI2x MmOIS ‘putdtd -abedass
*SSaUlIM | ——-—---~ putpuod | ~=====~~ butpuog ‘butpuod :2I19A88 219488 :8I9AS | ————mm = STTSeH
* butpuod
‘uoT3}o® 35013 *ITITI=I MOTS ‘snuny SS30X° -obedoss
*SSaU}IM | ~~—mmmmm butpuog | -=-==---— putpuod ‘butpuod :2I13A98 :aI19A88 1819438 | ———-= aTTTAB9AT99S
*sopIsqns *butpuod
*KTmoTs soxad *Kimo1s soxad *AimoTs soxad ‘KimoTs soxad *ITTI®I MOTS ‘snuny SsSaoXa -abedass
‘ssaulom ‘butpuod ‘butpuod ‘butpuod : 912498 :2I19A88 19I8A8G |~ oayaed
SETTT
sbutmoTq TTOS *a)e3uT asey *butdtd -adots
* £qybnoap ‘Kpues 003 *K3ybnoap *I93eM OU ‘abedeass ‘abedass
‘adoTs ‘adots ‘adoT1s as3em 03 deag :2I9A3S :9I19A38 :a19A98 | ——-~syusuwesdTpn
°Taaeab ‘s3td
0€0T
*butmoTq TTOS *@ye3juTr 3se3 *butdrd -adots
* £qybnoap ‘! fpues 003 ‘Kqybnoap *I193eM OU ‘sbedass ‘abedaas
‘ado1s ‘adoTs ‘adots Ia3em 03 daaq :2I19A88 :9I9A9S $8I9A3G | —————==== ebyeusp
butmorq TTOS *9ye3utT 3seJ *butdtd +adoTs
*Kybnoap ‘Apues 001 ‘Kybnoap *I93eM OU ‘sbedass ‘apedass
‘adoTs ‘adots ‘adoTs Isjem 03 deag :9I9A98 :9I9A2S 19I9A8G | ————=——= wyeslers
$gL98
butmoTq TTOS *ayejutr aseg +burdrd -odots
= Kaybnoap ‘fpues ooz ‘Kyybnoap *I93eM OU ‘abedass ‘abedass
‘adots ‘adoTs ‘adoTs To3em 03 daag 1 3I9A3S :9I9A88 19I9A8G | ————mm—— ebyeusp
*butmoTq TTOS *a)yejuT 3se’ *butdrd +adots
« Aaybnoap ‘Apues o001 ‘Kaybnoap *I93eM OU ‘sbedass ‘abedoass
‘adoT1s ‘ado1s ‘adoTs Iaqem o3 deadg :9I9A8S :9I19A8S 1 9I9A8G | —~————== weoslers
:DL98
sfemnzazem SUOTSISATIP spuod EEEYCT seare
passe1n pue uot3ebraar abeuteIg pa@3eaedxa pue ‘ssYyIp ITOAI9SAX sureu TIOS pue
saovIIa] pa3-1a3Tnby ‘ squaun{uequy puod Toquis dey

--buTaoeije saaniead

--I03J SUOT3E3TUIT

pPoNUTIUOD-—INANIDYNYH JALYM



Soil Survey of

148

*yadep burjoox *butmoq TTOS *adoTs
* Kaybnoap ‘Kpues ool *£qybnoap *I23EM OU -abedass ‘sbedass
‘adoTs ‘ado1s ‘adots Ia3em 03 dasqg HES CV T :9I5A88 s9I19A38G | ~~————- ysnqaebng
*yadep bHutioox *butmoTq TTOS *ayejur asejs cadoTs
‘K3ybnoap ‘fpues ooz *Kqybnoap *I93eM OU *abedass ‘abedass
‘adots ‘adoTs ‘adoTs I93em 03 daaqg HES £V TS 1213438 1379488 | ————~= S38TUI oM
tHE8EZI
- SSaulam
*yadep burjoox *yadep butrjoox *ITITIS®IT MOTS ‘putdid *sbedess
‘ssaulopm | ————-=—= EEED YY) ‘ssaUldM | ---uoT3IDe 3S0Ixd :93RIBPON :9I3A9S :93BIBPON | ————--—~= aye1bba
10021
*buTmOTq TTIOS *sSsaulsm
*K3ybnoap ‘Kpues ooz *Kqybnoap *2aED Syueqand ‘sbedass -abedasas
‘ssaulopm ‘ssaujam ‘ssaujapm aAeD s)URqIND =S £V T =P YT 19I18A9G | ————=-= Kejyeyyes
1611
*butmoTq TTOS
*yadep Hutjoox *butmoTq TTOS ‘Kybnoap *I23emM ou -aobedass -abedsss
‘! Kaybnoaq ‘Kpues ooj] ‘adoTs I93em 03 deag 12189488 1218498 :19I8A9G | ——==-= }99ID3SO0R
9911
*8ARD S)Ueqand *pbutdrd
*Apues oo3 ‘1TT3I9X MOTS ‘abedass *abedass
saTqexoaed ‘ssaulsMm|-——--—--- SSauloM aaed sUBIND S YT sax9An8S 19I19480G | —————————= 19127
fPOTT
*yadep Hutjzoox butmoTq TTOS *a)ejur 3sej adoTs
’Kqybnoiap ‘Apues oo3j * Kqybnoap *I93em ou *abedass ‘sbedass
‘adoTs ‘adots ‘ado1s Ia3em o3 deag :12I9A38 :12I3A3S 13I8A8G |~~~ =mm—= ysngxebng
2gZSTT
*yadep butjoox -butmolq TTOS *9)ejut 3seg adoTs
‘! Kaybnoap ‘fpues ooa ‘! Kaybnoap *I93em ou *abedass ' abedass
‘adoTs ‘ado1s *adoTs as3em o3 dsaq :8I9A3S 1219488 1318495 | ——~——=— ysngrebng
0ZST11T
*9)e3uT 3sejg
*yadsp butjzooa sbutmoTq TTOS ‘Kaybnoap *I93eM OU -abedsss -abedoas
‘Kaybnoaq ‘fpues oog, ‘adots Io3em o3 desqg :9I9A88 :9I9A8S :9I9A9G | ——=m——— ysnqaebng
SHZSTT
*KITses sspoas *ssaujam *butpooT3 *uOT30® 1S01J *ITITI=21 MOTS *Ssaulam - abedaas
‘ssaulapm| ‘ATTses sspoad ‘ssaulom ‘butpooTd 1919198 1913898 $33BIBPON | ————===== aInower]
LA ANE
sAemiajem SUOTSISATP spuod saaaaT seaie
passeln pue uoTaebTIax sbeuteaq pa3eAROXD pue ‘sayIp ITOAISSDI sweu TTOS pue
S90RII9] pa3-1331tnby / sjuaun{uequg puod Toquis den

--HuTyoaIe saanjesad

~~I0J SUOT3RITWTT

PSNUTIUOD-—INTWIDYNVN YILYM



149

Part Il

Clearwater County Area, Minnesota

cadots
syadsp burjoox *I@3em ou * 39k UTYl ‘abedass
*yadsp butrjooy|----—- aTqeIoarwd ‘sdoTs I93em o3 dasg toI184A88 :315A88 :93RI9PON | —~——===-===—=- 108
; HZLTT
*yadsp butrioox *butmoTq TTOS *adots
*Kaybnoap ‘Kpues ool * £aybnoap *I93eM OU -obedass ‘abedsas
‘ado1s ‘adots ‘adoTs Iz93em 03 daeq :19I9A38 :9I3A88 19I9A8G | —————~= ysnqaebng
*yzdep butioox *yadeap butjoox *I23eM OU s 12keT urtyl *adots
‘adoTg|-——====—=—- adoTs ‘adoTs Is3em o3 dead :9I9A8S 1219498 19I8A0G | ———mmmm 108
Lt i A XA
*yadep butioox *butmoTq TTOS *adoTs
‘Kqybnoap ‘Apues o003 « Laybnoap *I93E'M OU -aopedess ‘abedass
‘adoTs ‘adoTs ‘adoTs I93em o3 deag $9I8A3S $9I9A3S 1aI9A8G | —————== ysnqaebng
-yadsp butjoox *yzdep butjoox *I97eM OU *12AeT UTY3 -adoTs
‘adotg|-=--—====== adoTs ‘adoTs 129em 03 deag :9I9ADS :9I9A98 1 9I9ABG |~ 108
BciA XAl
sy3dep butjoox *butmoTq TTOS -adots
* Raybnoap ‘Apues 003 * Lqybnoap *I93eM OU *abedoss ‘abedass
‘adoTs ‘adoTs ‘adoTs Ia93em 03 dasg :9I8ADS s 9I9A88 t918A98 | ————=—= ysnqaebng
*yadep butioox *yadsp butijoox *I93em OU - 19ieT utyl -adots
‘ado1g|———-mm————- adoTs ‘adoTs I93em 03 dsaq 1919888 t 819485 tea8a9g | ————=—mm————— 108
Lol 4 24N
*yadsp burtjoox -butmolq TTOS * Kaybnoap *I93eMm oUu *abedaas - abedass
‘Kaybnoaq ‘Kpues oog ‘a2dots Is3em 03 daasda :9I9A3S 1 9I9A8S t9I8A8S | ———~——= ysnqrebng
-adots
-y3zdep butjoox *I33em oOu *12feT utyl ‘abedoss
*yadsp buriyooy|--—--- aTqeaoaed ‘adoTs I23em o3 deoeg =3 YT :9I19A88 £ 91 RIPON | ~=====mm————m 108
A xAN
*yadsp bBurtjoox *butmoTq TTOS -adoTs
‘ Kqybnoap ‘Kpues ool * Kqybnoap *I923eM OU *abedass ‘abedass
