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How to Use This Soil Survey

This survey is divided into three parts. Part | includes general information about
the survey area; descriptions of the general soil map units, detailed soil map units,
and soll series in the area; and a description of how the soils formed. Part I
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, the survey area is divided into groups of associated
soils called general soil map units. This map is useful in planning the use and
management of large areas.

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

The detailed soil maps 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. 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 Fart | of this survey, which lists the
map units by symbol and name and shows the page where each map unit is
described.

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



This soll 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 1996. 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, the Minnesota
Agricultural Experiment Station, the Agricultural Extension Service, the Minnesota
Department of Natural Resources, and the Board of Water ana Soil Resources. The
survey s part of the technical assistance furnished to the Aitkin Soil and Water
Conservation District. Partial funding was provided by the Legislative Commission on
Minnesota Resources and by Aitkin 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 scils that could have been shown at
a larger scale.

The United States Department of Agriculture (USDA) prohibits discrimination in all
of its programs on the basis of race, color, national origin, gender, religion, age,
disability. political beliefs, sexual orientation, and marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require
alternative means for communication of program information (Braille, large print,
audiotape. etc.) should contact the USDA's TARGET Center at 202-720-2600 (voice
or TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W. Whitten Building. 14th and Independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA I1s an equal opportunity
provider and employer.

Cover: An area of the Cushing-Mahtomedi general soil map unit. This unit is on rolling moraines
and outwash plains and 1s characterized by scattered wetlands. Forest land is one of the major uses.

Additional information about the Nation's natural resources is available on the
Natural Resources Conservation Service home page on the World Wide Web.
| The adaress is http./swww.nrcs.usda.gov (click on “Technical Resources”).
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Index to Map Units

72—Shooker very fine sandy loam

119C—Pomroy loamy fine sand, 6 to 12 percent
slopes

124—Brickton silt loam

133B—Dalbo very fine sandy loam, 1 to 6 percent
slopes

142—Nokay fine sandy loam

144B—Flak sandy loam, 3 to 8 percent slopes

144C—Flak sandy loam, 8 to 15 percent slopes

146B—Wabedo sandy loam, 1 to 6 percent slopes

147—Spooner silt loam

152B—Milaca fine sandy loam, 3 to 8 percent slopes

152C—Milaca fine sandy ioam, 8 to 15 percent
slopes

152E—Milaca fine sandy loam, 15 to 25 percent
slopes

164B—Mora fine sandy loam, 1 to 4 percent slopes

166—Ronneby loam

167B—Baudette silt loam, 1 to 5 percent slopes

186—Nemadji loamy fine sand

188B—0Omega loamy fine sand, 2 to 6 percent slopes

188C—0Omega loamy fine sand, 6 to 12 percent
slopes

188E—Omega loamy sand, 12 to 25 percent slopes

202—Meehan loamy sand

204B—Branstad loam, 2 to 6 percent slopes

204C—Cushing loam, 6 to 12 percent slopes

204E—Cushing loam, 12 to 25 percent slopes

218—Watab fine sand

240B—Warba very fine sandy loam, 1 to 6 percent
slopes

240C—Warba very fine sandy loam, 6 to 12 percent
slopes

243—Stuntz very fine sandy loam

266—Freer silt loam

268B—Cromwell fine sandy loam, 1 to 6 percent
slopes

268C—Cromwell sandy loam, 6 to 12 percent slopes

268E—Cromwell fine sandy loam, 12 to 25 percent
slopes

268F—Cromwell fine sandy ioam, 25 to 40 percent
slopes

292—Alstad loam

302B—Rosholt fine sandy loam, 2 to 6 percent
slopes

302C—Rosholt fine sandy loam, 6 to 12 percent
slopes

346—Talmoon fine sandy loam

428-—Hassman muck

454B—Mahtomedi loamy coarse sand, 2 to 6 percent
slopes

454C—Mahtomedi loamy coarse sand, 6 to 12
percent slopes

454E—Mahtomedi loamy coarse sand, 12 to 25
percent siopes

454F—Mahtomedi gravelly loamy sand, 25 to 40
percent slopes

458B—Menahga loamy sand, 1 to 6 percent slopes

458C—Menahga loamy sand, 6 to 12 percent slopes

458E—Menahga loamy sand, 12 to 25 percent slopes

464B—Brennyville silt loam, 2 to 5 percent slopes

469B—Hillcity silt loam, 1 to 6 percent slopes

502—Dusler silt loam

504B—Duluth fine sandy loam, 1 to 6 percent slopes

504C—Duluth fine sandy loam, 6 to 12 percent
slopes

504E—Duluth fine sandy loam, 12 to 25 percent
slopes

531—Beseman muck

532—Sago muck

533—Loxley peat

540—Seelyeville muck

541—Rifle peat

543-—Markey muck

544--Cathro muck

546—Lupton muck

549—Greenwood peat

563—Northwood muck

564—Friendship loamy sand

607—Pengilly silt loam

615—Cowhorn loamy very fine sand

617B—Goodland silt loam, 1 to 10 percent slopes

618B—Itasca silt loam, 1 tc 6 percent slopes

621—Morph very fine sandy loam

625—Sandwick loamy sand

627—Tawas muck

628—Talmoon muck, depressional

629B—Wawina loamy very fine sand, 1 to 10 percent
slopes

672—Willosippi loam



P —

685-—0esterle fine sandy loam

732B—Bushville loamy fine sand, 1 to 6 percent
slopes

734—Cormant loamy fine sand, stratified substratum

736—Ronneby-Mora complex

738B—Milaca-Millward complex, 2 to 8 percent
slopes

738C—Milaca-Millward complex, 8 to 15 percent
slopes

759—Waukenabo fine sandy loam

795—Redby locamy fine sand, stratified substratum

797—Mooselake and Lupton mucky peats

798—Sago and Roscommon soils

799—Seelyeville-Bowstring association

869—Lobo and Waskish peats

870B—Itasca-Goodland complex, 2 to 6 percent
slopes

870C—ltasca-Goodland complex, 6 to 12 percent
slopes

870E—Itasca-Goodland complex, 12 to 25 percent
slopes

872—Pengilly-Winterfield association

928C—Cushing-Mahtomedi complex, 2 to 10 percent
slopes

928D—Cushing-Mahtomedi complex, 10 to 25
percent slopes

928F—Cushing-Mahtomedi complex, 25 to 40
percent slopes

980—Blackhoof and Mahtowa soils

990—Twig and Giese soils

1002—Borosaprists and Fluvaquents, frequently
flooded

1030—Pits, gravel-Udipsamments complex

1031—Histosols, ponded

1072—Udorthents, shallow (sanitary landfill)

1115—Newson loamy sand

1150—Jevne fine sandy loam

1154—Sax muck

1353B—Cutaway loamy fine sand, 1 to 6 percent
slopes

1354A—Aftad fine sandy loam, 0 to 3 percent slopes

1356—Water, miscellaneous

1372—Wealthwood loamy fine sand

1375B—Alban fine sandy loam, 3 to 8 percent slopes

1878—Hamre muck

1982—Baudette-Spooner complex

1983—Cathro muck, stratified substratum

1984—Leafriver muck

W—Water
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Soil Survey of

Aitkin County, Minnesota

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

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

Information in this 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 soit 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.



10

Classification of the Soils

Sacil Survey of

Soil name Family or higher taxonomic class

|
i
|
[
|

|Ooxyaquic Glossoboralfs, coarse-loamy, mixed
|Typic Glossoboralfs, coarse-loamy, mixed
|Glossaquic Evtroboralfs, fine-loamy, mixed
|Aquic Eutroboralfs, fine-silty, mixed

|Terric Borosaprists, loamy, mixed, dysic

Blackhoof————cocmmm o [Histic Humaquepts, fine-loamy, mixed, nonacid, frigid
Borosaprists-—-—-—————oo——- |Borosaprlsts
Bowstring---- - |Fluvaquentic Borosaprists, euic
Branstad-------—-~cceco jOxyaquic Eutroboralfs, fine-loamy, mixed
Brennyville-~———ecooonn |Glossaquic Eutroboralfs, coarse-loamy, mixed
Brickton-——————coem—_ jVertic Epiaqualfs, fine, montmorillonitic, frigid
Bushville-~ -|Aquic Arenic Eutroboralfs, loamy, mixed
Cathro-—-————e . |Terric Borosaprists, loamy, mixed, euic
Cormant--——————— |Mollic Psammaquents, mixed, frigid
Cowhorn---—c—cmmm |Aeric Endoaquepts, coarse-loamy, mixed, nonacid, frigid
Cromwell- |Typic Dystrochrepts, sandy, mixed, frigid
Cushing---—-—-—cceom |Glossic Eutroboralfs, fine-loamy, mixed
Cutaway-—~———-——commm—— o |Arenic Eutroboralfs, loamy, mixed
Dalbo--~———mmmmm |Vertic Eutroboralfs, fine, montmorillonitic
Duluth———w {Glossic Eutroboralfs, fine-loamy, mixed
Dusler —\Aeric Glossaqualfs, fine-loamy, mixed, frigid
Flak----——— oo |Typic Eutroboralfs, coarse-loamy, mixed
Fluvaquents———-——————~———- |Fluvaquents, loamy
Freer-~-——----e—memm e jAeric Glossaqualfs, fine-loamy, mixed, frigid
Friendship---—ceeeoeeuo - |Typic Udipsamments, mixed, frigid
Giese-————— - __ {Mollic Epiaquepts, coarse-loamy, mixed, frigid
Goodland-——---—— o |Glossic Eutroboralfs, coarse-loamy, mixed
Greenwood-~--————~——— |Typic Borohemists, dysic
Hamre----——---cconon |Histic Humaquepts, fine-loamy, mixed, nonacid, frigid
Hassman- - - -|Vertic Endoaquepts, fine, montmorillonitic, nonacid, frigid
Hilleity--—-=--—o |Ooxyaquic Eutroboralfs, coarse-silty, mixed
Histosols-—-—momomomoooo |Histosols
——————————————————— ‘Glossic Eutroboralfs, coarse-loamy, mixed
———————————————————— |Mollic Endoaqualfs, fine-loamy, mixed, frigid

--|{Histic Humaquepts, sandy, mixed, frigid

_____________________ |Hemic Sphagnofibrists, dysic, frigid
___________________ |Typic Borosaprists, dysic
___________________ |Typic Borosaprists, euic

-—--|Typic Udipsamments, mixed, frigid

__________________ |Typic Endoaquolls, fine-loamy, mixed, frigid
___________________ |Terric Borosaprists, sandy or sandy-skeletal, mixed, euic
Udipsamments, mixed, frigid
Udipsamments, mixed, frigid
Eutroboralfs, coarse-loamy, mixed
Eutroboralfs, coarse-loamy, mixed
Borohemists, euic
Eutrocboralfs, cocarse-loamy, mixed
Glossagualfs, fine-loamy, mixed, frigid

R e T |Aquentic Haplorthods, sandy, mixed, frigid

——————————————————— jHumaqueptic Psammaquents, mixed, frigid
———————————————————— |Udollic Epiaqualfs, coarse-loamy, mixed, frigid

---------------- |Histic Humaquepts, sandy over loamy, mixed, nonacid, frigid
————————————————— |Agquic Glossoboralfs, coarse-loamy, mixed
———————————————————— |Typic Haplorthods, sandy, mixed, frigid
----------------- |Typic Fluvaquents, coarse-loamy, mixed, nonacid, frigid

——————————————————— |Arenic Eutroboralfs, loamy, mixed

---|Aquic Udipsamments, mixed, frigid

———————————————————— | Typic Borohemists, euic
Ronneby-——---—- oo |udollic Epiaqualfs, coarse-loamy, mixed, frigid
Roscommon-——-———————————— )Mollic Psammaquents, mixed, frigid
Rosholt---
Sago-——mm e [Histic Humaquepts, coarse-loamy, mixed, nonacid, frigid

|Typic Glossoboralfs, coarse-loamy, mixed

Sandwick-——=mmmmm oo |Arenic Glossaqualfs, loamy, mixed, frigid
SaX=mmm e |Histic Humaquepts, fine-silty, mixed, nonacid, frigid

|
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Classification of the Soils--Continued

Soil name Family or higher taxonomic class

\
[
1
{
i
i

Seelyeville-——-——————————- | Typic Borosaprists, euic

Shookex -|Typic Endoaqualfs, fine-loamy, mixed, frigid
Spooner-----—--——————————- jMollic Endoaqualfs, fine-silty, mixed, frigid
Stuntz------—-cmme———— - |Aeric Glossaqualfs, fine-loamy, mixed., frigid

Talmoon-- --|Mollic Endoaqualfs, fine-loamy, mixed, frigid

TaWaS—m = m e e e mm |Terric Borosaprists, sandy or sandy-skeletal, mixed, euic
TWig-—m e mm e e |Histic Humaquepts, coarse-loamy, mixed, acid, frigid
Udipsamments—-—-——-—-—-u- |Udipsamments

Udorthents-——-———cc—oo—— |Udorthents

Wabedo-----—--o - |Aquic Dystric Eutrochrepts, coarse-loamy, mixed, frigid
Warba--—--------ccomecme |Glossic Eutroboralfs, fine-loamy, mixed
Waskish————ecomomom |Typic Sphagnofibrists, dysic, frigid

Watab-—--———mm oo |Arenic Epiaqualfs, loamy, mixed, frigid
Waukenabo--———-——————————— |Mollic Endoaqualfs, coarse-loamy, mixed, frigid

Wawina --|Typic Dystrochrepts, coarse-loamy, mixed, frigid
Wealthwood-—--—-————————~ |Arenic Epiaqualfs, loamy, mixed, frigid

Willesippi-—--—————-——-———- |Mollic Endoaqualfs, fine-loamy, mixed, frigid
Winterfield---—————-—-———- |Aquic Udipsamments, mixed, frigid
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Acreage and Proportionate Extent of the Soils

| \ |
Map | Soil name | Acres | Percent
symbol | | |
| \ |
: | |
72 {Shooker very fine sandy lo@m———— oo o i 18 | *
119C |Pomroy loamy fine sand, 6 to 12 percent Slopes-——- - oo | 783 | *
124 |Brickton Silt Jo@m-——— == oo e | 10,988 | 0.9
133B {palbo very fine sandy loam, 1 to 6 percent slopes———————————— . ___________ | 943 | *
142 |Nokay fine sandy loam i 610 | *
144B |Flak sandy loam, 3 to 8 percent slopes————-——--— oo | 806 | *
1l44cC \Flak sandy loam, 8 to 15 percent slopes--——--——-————————— e e e | 167 | *
1468 |Wabedo sandy loam, 1 to 6 percent SlopeS-———-—-— o mmo oo i 1,369 | 0.1
147 |Spooner silt loame = - - o oo e i 9,945 | 0.8
152B |Milaca fine sandy loam, 3 to 8 percent slopes-———=—— - emm oo i 21,647 | 1.7
152C |Milaca fine sandy loam, 8 to 15 percent slopeS-———-——-cm—mommm | 6,031 | 0.5
152E |Milaca fine sandy loam, 15 to 25 percent slopes——-~—-o——mom o i 2,469 | 0.2
164B |Mora fine sandy loam, 1 to 4 percent Slopes——-—————— - oo i 46,327 | 3.6
166 |Ronneby oam———— oo m o m i 32,699 | 2.6
167B |Baudette silt loam, 1 to 5 percent Slopes————— - { 933 | =
186 |Nemadji loamy fine sand-——--———o———ommm o i 6,289 | 0.5
188B |Omega loamy fine sand, 2 to 6 percent SloOpPeS--———— oo i 5,996 ! 0.5
188C jOmega loamy fine sand, 6 to 12 percent slopes - - ! 2,049 | 0.2
188E {Omega loamy sand, 12 to 25 percent slopeS-—-——-o—mm oo | 573 | =
202 IMeehan loamy sand=——--— - s | 12,895 | 1.0
204B |Branstad loam, 2 to 6 percent SlopeS-—=——rm o mm oo i 16,882 | 1.3
204¢C |Cushing loam, 6 to 12 percent SlOpPeS=——=— === - oo i 7,174 | 0.6
204E |Cushing loam, 12 to 25 percent SlopesS——————— oo e i 3,433 | 0.3
218 [Watab fine Sanmd-—— - oo o i 5,574 | 0.4
240B |Warba very fine sandy loam, 1 to 6 percent slopesS—=-—--—-—— - - i 4,391 | 0.3
240C [Warba very fine sandy loam, 6 to 12 percent slopes-————-———— oo | 1,478 | 0.1
243 |Stuntz very fine sandy lo@m-—-———mmmm o | 6,846 | 0.5
266 |Freer silt loam 4,933 | 0.4
268B |Cromwell fine sandy loam, 1 to 6 percent slopesS————————— - e e | 4,404 | 0.3
268C |Cromwell sandy loam, 6 to 12 percent Slopes—————— = m o | 6,845 | 0.5
268E |Cromwell fine sandy loam, 12 to 25 percent slopes 5,204 | 0.4
268F ]Cromwell fine sandy loam, 25 to 40 percent slopes 1,552 | 0.1
292 TALlStad Lo@memmm e — — — o e | 23,150 | 1.8
302B [Rosholt fine sandy loam, 2 to 6 percent sloOpeS——————— e oo o oo i 8,273 | 0.6
302C |Rosholt fine sandy loam, 6 to 12 percent SlOpeS—————— s mmmm oo | 2,082 | 0.2
346 |Talmoon fine sandy 1OaAM———— - oo oo oo | 10,608 | 0.8
428 |Hassman mMUCK—————— o o 4,725 | 0.4
454B |Mahtomedi loamy coarse sand, 2 to 6 percent slopes- 4,718 | 0.4
454C |Mahtomedi loamy coarse sand, 6 to 12 percent slopes 4,262 | 0.3
454E |Mahtomedi loamy coarse sand, 12 to 25 percent slopes---—c--me— oo 3,055 | 0.2
454F |[Mahtomedi gravelly loamy sand, 25 to 40 percent slopes 2,398 | 0.2
4588 |Menahga loamy sand, 1 to 6 percent slopes-——--—— - ——m o 7,061 | 0.6
458C |Menahga loamy sand, 6 to 12 percent SlopesS———-—— - oo 3,055 | 0.2
458E |Menahga loamy sand, 12 to 25 percent slopes——-———— - | 1,712 0.1
4648 |Brennyville silt loam, 2 to 5 percent slopes—-—————--— e | 6,057 | 0.5
469B |Hillcity silt loam, 1 to 6 percent SlopPeS——-———— - e e | 1,238 | =
502 [Dusler Silt lo@mM——— =~ oo oo i 28,477 | 2.2
504B |Duluth fine sandy loam, 1 to 6 percent slopes- 26,077 | 2.0
504C |puluth fine sandy iocam, 6 to 12 percent slopes 11,623 | 0.9
504E {Duluth fine sandy loam, 12 to 25 percent slopes 3,598 | 0.3
531 iBeseman muck---- 7,008 | 0.5
532 | SaGO MUK ==~ = = = - o o o e e e e e | 16,412 | 1.3
533 |Loxley Peat—mmmm oo oo oo | 34,924 | 2.7
540 [Seelyeville MUGK———— === - = - oo ! 50,807 | 4.0
541 JRifle peat—m—mm o oo oo i 54,683 | 4.3
543 [Markey MUCK——=— = o o o o | 23,760 | 1.9
544 JCALRALO MUGK - = == == = o e e o e e e | 71,243 | 5.6
546 |Lupton muck---- | 102,158 | 8.0
549 |Greenwood peat | 76,233 | 6.0
563 [NOXEthWood MUCK == = = = o o e e e e o e e 2,496 | 0.2
564 |[Friendship loamy sand 6,605 | 0.5
| 0.7
!

607 [Pengilly Silt LOBM———— oo oo o e 8,608

See footnote at end of table.
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Acreage and Proportionate Extent of the Soils--Continued

[
|

| t
‘ ;
Map | Soil name | Acres Percent
symbol | i |
| | ‘
\ I [
615 |Cowhorn loamy very fine Sand-——-—— oo | 11,133 | 0.9
617B |Goodland silt loam, 1 to 10 percent slopes i 421
618B [Itasca silt loam, 1 to 6 percent SlOPeS-— == - i 1,315 0.1
621 |Morph very fine sandy lo@me—-— = oo i 21 |
625 |sandwick loamy sand i 22,895 | i.8
627 [ Tawas MUCK = ——— = = e o e e i 31 |
628 |Talmoon muck, depressional-———— - - i 12,075 | 0.9
629B |[Wawina loamy very fine sand, 1 to 10 percent slopes 6,110 | 0.5
672 [Willosippi lO@Mmmmmm oo 10,815 | 0.8
685 lOesterle fine sandy loam-———— - i 12,260 | 1.0
732B |Bushville loamy fine sand, 1 to 6 percent SloOpeS-——=m— == oo 6,957 | 0.5
734 |Cormant loamy fine sand, stratified substratum--- | 3,379 | 0.3
736 |Ronneby-Mora COMPLexX——— == oo o e i 13,196 | 1.0
738B |Milaca-Millward complex, 2 to 8 percent slopes | 5,897 ! 0.5
738C |Milaca-Millward complex, 8 to 15 percent slopes- i 1,650 ¢ 0.1
759 |Waukenabo fine sandy loam-—----oomommm | 7,652 | 0.6
795 |Redby loamy fine sand, stratified substratum--—-—-- oo ! 1,748 | 0.1
797 |[Mooselake and Lupton mucky peats———— oo oo i 481 | *
798 \Sago and Roscommen SOilS—c—ommmmmmmm e i 27 | *
799 |Seelyeville-Bowstring association—————m oo oo | 83 | *
869 |Lobo and Waskish peats——— -l | 2,569 | 0.2
870B |Itasca-Goodland complex, 2 to 6 percent slopes—-——————————c—o—oo___ | 3,682 | 0.3
870C |Itasca-Goodland complex, 6 to 12 percent SlOPeS————~=———— oo mm oo | 7,237 | 0.6
870E |Itasca-Goodland complex, 12 to 25 percent SlOpPeS-———————— oo o | 3,900 | 0.3
872 |Pengilly-Winterfield association-——-=-mooocoamoaoo | 1,874 | 0.1
928¢C |Cushing-Mahtomedi complex, 2 to 10 percent slopeS—————meo—cmem——m o ______._._ | 16,573 | 1.3
928D |Cushing-Mahtomedi complex, 10 to 25 percent slopeS———————o-———om— oo __. 14,552 | 1.1
928F |Cushing-Mahtomedi complex, 25 to 40 percent slopeS——————————-moomo oo __ | 1,963 | 0.2
980 |Blackhoof and Mahtowa SOilS—mooommmmm o | 7,793 | 0.6
990 |Twig and Giese SOilsS—mm— oo oo | 15,678 | 1.2
1002 |Borosaprists and Fluvaquents, frequently flooded-—————cocomomomme o ____________ | 18,478 | 1.4
1030 |Pits, gravel-Udipsamments COmMplexX—mw—— - | 850 | *
1031 |Histosols, ponded-——mmmmomm oo ———— - | 11,523 | 0.9
1072 |Udorthents, shallow (sanitary landfill) 35 | *
1115 |Newson loamy sande---c--moommmmmm e 8,142 | 0.6
1150 |Jevne fine sandy lo@m————— - oo oo | 10,013 | 0.8
1154 [8aX MUCK= === o oo e —————————— | 7,627 | 0.6
1353B  |Cutaway loamy fine sand, 1 to 6 percent SlopeS~———m-——-—ommmmmme . | 9,142 | 0.7
1354A |Aftad fine sandy loam, 0 to 3 percent SlOPeS——=m—=m oo ool | 879 |
1356 [Water, miscellaneous——— oo oo | 30 |
1372 |Wealthwood loamy fine Sand-— oo o i 1,877 | 0.1
1375B |Alban fine sandy loam, 3 to 8 percent slopes 382 |
1878 |Hamre MuCK———— oo 11,858 | 0.9
1982 |Baudette-Spooner CompleX == == m o | 10,155 | 0.8
1983 iCathro muck, stratified substratum- | 30,254 | 2.4
1984 |Leafriver MUCK == - oo oo o } 8,794 | 0.7
W WAt er mm e e I 113,470 | 8.9
| i !
! |
| 1,276,800 ! 100.¢0
I

* Less than 0.1 percent.
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General management needed for crops and for hay
and pasture is suggested in this section. The system
of land capability classification used by the Natural
Resources Conservation Service is explained, and
the estimated yields of the main crops and hay and
pasture plants are listed for each soil.

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

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 management concerns for
the land user are water management, erosion control,
weed and brush control, maintenance of adequate
fertility levels, and crop variety selection. Good soil
management involves all of these factors.

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

Additional considerations are as follows:

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

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

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

Surface rock fragments—This limitation causes
rapid wear of tillage equipment. It cannot be easily
overcome.

Surface stones—Stones or boulders on or near
the surface can hinder normal tillage unless they are
removed.

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

On irrigated soils the main management concerns
are efficient water use, nutrient management, control
of erosion, pest and weed control, and timely planting
and harvesting for a successful crop. An irrigation
system that provides optimum control and
distribution of water at minimum cost is needed.
Overirrigation wastes water, ieaches plant nutrients,
and causes erosion. Also, it can create drainage
problems, raise the water table, and increase soil
salinity.

Additional information about species and varieties
can be obtained from local offices of the Cooperative
Extension Service or the Natural Resources
Conservation Service.

Explanation of Criteria

Acid soil.—The pH is less than 6.1.

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

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

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

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

Flooding.—Flooding is occasional or frequent.

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

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

Lime content—The pH is 7.4 or more in the
surface layer, or the wind erodibility group 1s 4L.

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

Limited organic matter content—The content of
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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 compeonent is
occasionally flooded or frequently flooded, is subject
to ponding, is assigned to hydrologic group C cor 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, bouidery, very bouldery, and extremely
pouidery.

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, or4L.

The naturai fertility of the soils in the county
ranges from medium to very low. Reaction of the
surface soil commonly ranges from pH 5.1 to 6.5,
Applications of lime are necessary to correct excess
acidity. Some soils may require as much as 5 tons of
lime per acre. Applying liming materials is expensive
because of the high cost of shipping over long
distances. Alternative lime sources are available,
however, such as spent lime from wastewater
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treatment piants. State and local regulations may
have guidelines for applying alternative lime sources.

Many soils in the county are naturally wet. Poor
drainage can delay planting and harvesting. Wetness
and low soll temperature in the spring can retard
early plant growth. Because the normal growing
season is short, cool, and moist, early maturing
varieties of crops should be selected. In areas of
very poorly drained soils, such as Blackhoof, Hamre,
Hassman, Leafriver, Giese, Sago, Sax, Talmoon, and
Twig soils, agronomic crop production is not feasible
unless an adequate drainage system is installed. In
most years, crops grown on poorly drained soils,
such as Brickton, Spooner, Waukenabo, and
Willosippi soils, will be damaged by wetness.

Open drainage ditches are more common than
subsurtace drains, but both are effective if properly
installed. Proper design and installation of a drainage
system include consideration of the type of soil being
drained. Locating suitable drainage outlets is difficult
because of the low relief throughout much of the
county. Because of recent Federal and State wetland
protection regulations, it may be necessary to check
with county and State agencies for permits when any
drainage project is being considered.

Soil erosion by water and wind is a management
concern on all cultivated cropland in the county.
Failure to adequately control erosion results in the
sedimentation of streams, lakes, and drainage
systems and reduces productivity of the land. Water
erosion is a concern in areas of Cushing, Cromwell,
Duluth, Hilicity, and Milaca soils and on all soils that
have slopes of more than 10 percent. Wind erosion is
a concern in areas of Cutaway, Menahga, Omega,
Pomroy, and Wawina soils. Using a conservation
cropping system that includes a sod-forming forage
crop at least 3 consecutive years in a 5-year rotation
helps to keep soil losses within tolerable limits. On
pasture and hayland, measures that keep the forage
in good condition and prevent overgrazing are
effective in controlling erosion.

Controlling weeds and brush eliminates or reduces
competition from undesirable species. Timely
cultivation during seedbed preparation normally is
effective in minimizing early weed growth, but the
timely, selective use of chemicals during the cropping
season may be necessary for optimum crop yields.
The effectiveness of some soil-applied herbicides for
weed control is reduced in areas of soils that have a
thick organic surface iayer.

The major brush species that should be controllied
are alder, willow, and prickly ash. Alder and willow
commonly grow in open pastures, and prickly ash is
common i wooded pastures. Young alder and willow
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plants may be mechanically controlled with a sickle
mower. As the plants mature, a rotary brush mower
or chemical controi may be necessary. in areas that
are accessible to mechanical equipment, prickly ash
can be controlled by mowing. In other areas,
chemical control may be needed.

Plant species selected for hayland or pasture
should be based on the soil type, drainage class, and
pH. Alfalfa requires adequate drainage and a pH of
6.5 or higher. Red clover and birdsfoot trefoil can
withstand wetter conditions and a somewhat lower
pH. Well drained and moderately well drained soils,
such as Baudette, Cushing, Duluth, Goodland,
Itasca, Milaca, and Warba soils, are suited to the
widest range of species, including alfalfa, birdsfoot
trefoil, red clover, timothy, smooth bromegrass,
Kentucky bluegrass, orchardgrass, and reed
canarygrass. Applications of lime may be necessary
if alfalfa is grown on any of these soils, except for the
Baudette and Warba soils. The substratum of these
soils contains lime that allows for satisfactory growth
of alfalfa after establishment.

Somewhat poorly drained to very poorly drained
soils, including Alstad, Cowhorn, Dusler, Hamre,
Hassman, Nemadji, Ronneby, Sago, Spooner, and
Stuntz soils, are suited only to species that can
withstand wet soil conditions. Unless adequate
drainage is provided, these soils are too wet for the
production of high-quality legumes. Suitable species
include creeping foxtail, redtop, reed canarygrass,
alsike clover, birdsfoot trefoil, and ladino clover. If
drained, these soils are suitable for Kentucky
bluegrass, orchardgrass, red clover, smooth
bromegrass, and timothy.

Well drained to excessively drained soils, such as
Cromwell, Mahtomedi, Menahga, and Pomroy soils,
generally produce forage In spring and early summer.
Warmer summer temperatures result in droughty
conditions that limit production. Alfalfa, birdsfoot
trefoil, Kentucky bluegrass, orchardgrass, red clover,
and smooth bromegrass grow well if adequate
moisture is available. These soils are suited to warm-
season grasses, such as big bluestem, little
bluestemn, indiangrass, sideoats grama, and
switchgrass. If properly managed, these warm-
season species will provide forage during the
summer. Combined with cool-season species, they
nelp to provide & full season of grazing.

Proper seed placement and good seed-to-soil
contact help to establish grasses and legumes. In
areas where erosion is a serious hazard, no-till or
minimum tili equipment can be used to reestablish
nayland and pasture. Spring rains. iInadequate
drainage systems, and poorly drained solls can make
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spring establishment of forage crops somewhat
difficult. Many farmers have had success with
planting forage crops in early August.

Good forage management includes determining,
through soil testing, the proper amount of lime and
the proper amount and kind of fertilizer; timely cutting
or grazing, depending on the forage species;
controlling weeds; using proper stocking rates; and
applying measures that allow adequate regrowth prior
to freezing weather.

CropYield Estimates

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

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

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

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
soll 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 iocal office of the Natural Resources
Conservation Service or of the Cooperative
Extension Service can provide information about the
management and productivity of the solls for those
crops.
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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 1s needed. Rotation grazing and
renovation also are important management practices.

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

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

Land Capability Classification

Land capability classification shows, in a general
way, the suitability of soils for most kinds of field
crops. Crops that require special management are
excluded. The soils are grouped according to their
limitations for field crops, the risk of damage if they
are used for 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 woodland or for
engineering purposes.

In the capability system, soils generally are
grouped at three leveis—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 ciasses 1, 2, 3, and 4
are suitable for the mechanized production of
commonly grown field crops and for pasture and
woodiand. The degree of the soil imitations affecting
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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 recreationai
facilities and wildlife habitat.

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

There are no subclasses In class 1 because the
soils 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, 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 1s of major importance in meeting
the Nation’s short- and long-range needs for food and
fiber. The acreage of high-quality farmiand is iimited,
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 farmiand.

Prime farmland solls, as defined by the U.S.
Department of Agriculture, are sotls that are best
suited to food, feed, forage, fiber, and oilseed crops.
Such soils have properties that favor the economic
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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 iong growing season are
required. Prime farmland soils produce the highest
yields with minimal expenditure of energy and
economic resources, and farming these soils results
in the least damage to the environment.

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

Prime farmland soils commonly receive an
adequate and dependable supply of moisture from
precipitation or irrigation. The temperature and
growing season are favorable, and the level of acidity
or alkalinity and the content of salts and sodium are
acceptable. The soils have few, if any, rocks and are
permeable to water and air. They are not excessively
erodible or saturated with water for long periods, and
they are not frequently flooded during the growing
season or are protected from flooding. Slopes range
mainly from O to 6 percent.

Soils that have a high water table or are subject to
flooding may qualify as prime farmland where these
limitations are overcome by drainage measures or
flood control. Onsite evaluation is necessary to
determine the effectiveness of corrective measures.
More information about the criteria for prime farmland
can be obtained at the local office of the Natural
Resources Conservation Service.

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

About 225,000 acres, or nearly 18 percent of the
survey area, meets the requirements for prime
farmiand.

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

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. The erosion factors for the
soils in the survey area are listed in the table
“Physical Properties of the Soils.”

Soil Erodibility (K) Factor

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

Fragment-Free Soil Erodibility (Kf) Factor

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

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,
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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. The wind erodibility groups and wind
erodibility index numbers are listed in the table
“Physical Properties of the Soils.”

Additional information about wind erodibility groups
and K, Kf, T, and | factors can be obtained from local
offices of the Natural Rescurces 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.

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 wildlife.

Environmental plantings help to beautify and
screen houses and other buildings and to abate
noise. The plants, mostly evergreen shrubs and
trees, are closely spaced. To ensure plant survival, a
healthy planting stock of suitable species should be
planted properly on a well prepared site and
maintained in gooa 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.
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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 locai 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
permeable to moderately slowly permeable, and do
not have free carbonates in the upper 20 inches.

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

Group 2 consists of poorly drained soils that have
peen 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 10 8).



Aitkin County, Minnesota—Part Il

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 siow.

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

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

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

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

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

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

Group 8 consists of excessively drained to well
drained, loamy soils that have free carbonates within
20 inches of the surface.

Group SW 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)

Soil name
and
map symbol

Cropland management considerations

72 i
Shooker--—----c-mcmmemm—m | Potential for ground-water contamination
| Water table
| Wind erosion
|
119¢C: |
POMIrOy-—==mm——mm—m————mmm e | Dense layer
| Excessive permeability
| Limited available water capacity
| Limited organic matter content
| Potential for ground-water contamination
| Potential for surface-water contamination
| Restricted permeability
| Water erosion
| Wind erosion
!
i24: |
Brickton-—-——---c——cmoc—o——— | Potential for ground-water contamination
| Water table
I
133B: |
Dalbo-------——c-cmmm - | Potential for ground-water contamination
| Potential for surface-water contamination
| Water erosion
| Wind erosion
\
142: |
Nokay---=-==-cem——mm—————— | Acid soil
| Dense layer
| Limited available water capacity
| Potential for ground-water contamination
| Potential for surface-water contamination
| Restricted permeability
| Water table
| Wind erosiocn
|
1448B: |
FlaK-———msmmmmmmmmmmemeee | Dense layer
| Limited available water capacity
| Limited organic matter content
| Potential for ground-water contamination
| Potential for surface-water contamination
| Restricted permeability
| Water erosion
| Wind erosion
|
144C: |
Flak------em——— e — Dense layer

Limited available water capacity

Limited organic matter content

Potential for surface-water contamination
Restricted permeability

Water erosion

Wind erosion
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

146B:
Wabedo——-——c—mmm e

147:
Spooner--———————————————-

152C:
Milaca-e-——mmmmmm e

166:
Ronneby-~-—--—===-————-———==

167B:
Baudette-——————mmm————

Acid soil

Dense layer

Limited available water capacity
Potential for ground-water contaminatiocn
Potential for surface-water contamination
Restricted permeability

Water erosion

Water table

Wind erosion

Potential for ground-water contamination
Water table

Dense layer

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Restricted permeability

Water erosion

Wind erosion

Dense layer

Limited available water capacity

Limited organic matter content

Potential for surface-water contamination
Restricted permeability

Water erosion

Wind erosion

Dense layer

Limited available water capacity

Limited organic matter content

Potential for surface-water contamination
Restricted permeability

Slope

Water erosion

Wind erosion

Dense layer

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Restricted permeability

Water erosion

Water table

Wind erosion

Dense layer

Potential for ground-water contamination
Restricted permeability

Water table

Potential for ground-water contamination
Potential for surface-water contamination
Water erosion
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

186:

Nemadji--------———-

202:

Meehan--——————-————-

204B:

Branstad--------—---

204cC:

Cushing-—-——-------

204E:

Cushing-———————uu-

Acid soil

Excessive permeability

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

Wind erosion

Acid soil

Excessive permeability

Limited available water capacity
Limited organic matter content

Potential for ground-water contamination
Wind ercsion

Acid soil

Excessive permeability

Limited available water capacity

Limited organic matter content

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

Wind erosion

Acid soil

Excessive permeability

Limited available water capacity

Limited organic matter content

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

Water erosion

Wind erosion

Excessive permeability

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

Wind erosion

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

Potential for surface-water contamination
Water erosion

Potential for surface-water contamination
Slope
Water erosion

Soil Survey of
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

268B:
Cromwell-———————— oo

Acid soil

Dense layer

Excessive permeability

Limited available water capacity
Limited organic matter content

Potential for ground-water contamination
Restricted permeability

Water table

Wind erosion

Potential for ground-water contamination

Potential for surface-water contamination
Water erosion

Wind erosion

Potential for surface-water contamination
Water erosion

Wind erosion

Potential for ground-water contamination

Potential for surface-water contamination
Water table

Wind erosion

Acid soil

Dense layer

Limited organic matter content

Potential for ground-water contamination
Restricted permeability

Water table

Acid soil

Excessive permeability

Limited organic matter content

Potential for ground-water contamination
Water erosion

Wind erosion

Acid soil

Excessive permeability

Limited available water capacity

Limited organic matter content

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

Wind erosion

Acid soil

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
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Cropland Management Considerations--Continued

Soil name

and

map symbol

Cropland management considerations

268F:
Cromwell-

292:
Alstad---

302B:

Rosholt--

302cC:
Rosholt--

346:

Talmoon--

428:
Hassman--

454B:
Mahtomedi

454C:
Mahtomedi

Acid soil

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
Potential for surface-water contamination
Water table

Excessive permeability

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

Wind erosion

Excessive permeability

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

Wind erosion

Potential for ground-water contamination
Water table
Wind erosion

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited available water capacity
Limited organic matter content

Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

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

Wind erosion

Soil Survey of
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

454E:
Mahtomedi-—~————————— ===~

454F:
Mahtomedi--————memeemoo—m

458B:
Menahga--~-—--———————————

458C:
Menahga-----——~——————————

458E:
Menahga--~----—-————-———--—-

464B:
Brennyville-—————————————

469B:
Hilleity———=---—mm—m—mmm o

Excessive permeability

Limited available water capacity

Limited organic matter content

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

Water erosion

Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

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

Water erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

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

Wind erosion

Excessive permeability

Limited available water capacity
Limited organic matter centent
Potential for ground-water contamination
Potential for surface-water contamination
Slope

Water erosion

Wind erosion

Acid soil
Dense layer
Potential for
Potential for
Restricted permeability

ground-water contamination
surface-water contamination

Water erosion
Water table

Potential for ground-water contamination

Potential for surface-water contamination

Water erosion

Acid soil
Potential for
Water table

ground-water contamination
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Soil Survey of

Cropland Management Considerations--Continued

Soil name

|
and | Cropland management considerations
map symbol |
|
i
504B: !
Duluth--——-—————e | Acid soil
| Limited organic matter content
| Potential for ground-water contamination
| Potential for surface-water contamination
| Water erosion
| Wind erosion
|
504C: |
Duluth-——— e | Acid soil
| Limited organic matter content
| Potential for surface-water contamination
| Water erosion
| Wind erosion
\
504E:
Duluth--——-m——mmm oo | Acid soil
| Limited organic matter content
| Potential for surface-water contamination
| Slope
| Water erosion
| Wind erosion
|
531: |
Beseman--—-—-—-=-————=——=-—— | Acid soil
| High organic matter content
| Ponding
| Potential for ground-water contamination
| Wind erosion
|
532: |
Sago—————m | High organic matter content
| Ponding
| Potential for ground-water contamination
| Wind erosion
|
533: |
Loxley--=-===————c-——omeo | Recid soil
| Excessive permeability
| High organic matter content
| Ponding
| Potential for ground-water contamination
| Potential for surface-water contamination
!
540: |
Seelyeville-——-———————~~- | High organic matter content
| Ponding
| Potential for ground-water contamination
| Wind erosion
!
541: |
Rifle————cmmmvm e | Excessive permeability
| High organic matter content
| Ponding
| Potential for ground-water contamination
|
543: |
Markey--—-——-—-—————————————- | Excessive permeability

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

549:
Greenwood-——~~————— oo

563:
Northwood-—=-——m—mm e

564:
Friendship-~--——-—-c-m-———-

607 :
Pengilly-----——-—-——---—---

615:
Cowhorn-———— -

617B:
Goodland---———-cm——————e

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

High organic matter content

Potential for ground-water contamination
Water table

Wind erosion

Acid soil

Excessive permeability

High organic matter content

Potential for ground-water contamination
Water table

Excessive permeability

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Wind erosion

Flooding

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

Limited organic matter content

Potential for ground-water contamination
Water table

Wind erosion

Excessive permeability

Limited organic matter content
Potential for ground-water contamination
Potential for surface-water contamination

Water erosion

Acid soil
Potential for surface-water contamination

Water erosion

Potential for ground-water contamination
Water table

Wind erosion
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

625:
Sandwick----———cmommmemoe o

628:
Talmoon--———m-—————

672:
Willosippi-w————————————

685:
Oesterle~—-m———mmmmmo oo

732B:
Bushville-———ceommommeoe o

734:
Cormant——————— s mmmm————

736+«
Ronneby----——-—-=wwuomoeoo—o

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Water table

Wind erosion

Excessive permeability

High organic matter content

Ponding

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

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

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

Potential for ground-water contamination
Water table

Excessive permeability

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

Wind erosion

Dense layer

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Restricted permeability

Water table

Wind erosion

Excessive permeability

Potential for ground-water contamination
Water table

Wind erosion

Dense layer

Potential for ground-water contamination
Restricted permeability

Water table

Wind erosion
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

Millward--—-——-—-————=mm——

Millward--—----———cemmm—

759:
Waukenabo-~—————————————-

797:
Mooselake—-=-—c—m——————w

Dense layer

Limited available water capacity
Potential for ground-water contamination
Potential for surface-water contamination
Restricted permeability

Water erosion

Water table

Wind erosion

Dense layer

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Potential for surface-water contamination
Restricted permeability

Water erosion

Wind erosion

Excessive permeability

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

Wind erosion

Dense layer

Limited available water capacity

Limited organic matter content

Potential for surface-water contamination
Restricted permeability

Water erosion

Wind erosion

Excessive permeability

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

Wind erosion

Potential for ground-water contamination
Water table
Wind erosion

Excessive permeability

Limited available water capacity

Limited organic matter content

Potential for ground-water contamination
Water table

Wind erosion

High organic matter content
Ponding
Potential for ground-water contamination

High organic matter content
Potential for ground-water contamination
Water table
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

Roscommon--—-—-————————————-

799:
Seelyeville-——————— o

Bowstring---———-——————-—-——

Waskish-—-————mommmoooo o

870B:
Itasca----———-—-——-—-————---

Goodland-—eemm e

870C:
Itasca-—-—-----—-———-————~

Goodland---—-—-————-——-—-—-

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited available water capacity

Ponding

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

Flooding

High organic matter content

Ponding

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

Flooding

High organic matter content

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

Acid soil

Excessive permeability

High organic matter content

Potential for ground-water contamination
Water table

Acid soil

Excessive permeability

High organic matter content

Potential for ground-water contamination
Water table

Acid soil
Potential for surface-water contamination
Water erosion

Excessive permeability

Limited organic matter content

Potential for ground-water contamination
Potential for
Water erosion

surface-water contamination

Acid soil
Potential for surface-water contamination

Water erosion

Excessive permeability

Limited organic matter content
Potential
Potential for surface-water contamination

for ground-water contamination

Water erosion
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Cropland Management Considerations--Continued

Soil name

!
and i Cropland management considerations
map symbol |
|
|
870E: |
Itasca---———————————————~— | Acid soil
| Potential for surface-water contamination
| Slope
| Water erosion
I
Goodland--——————-———~=~-~ | Excessive permeability
| Limited organic matter content
| Potential for ground-water contamination
| Potential for surface-water contamination
| Slope
| Water erosion
l
872: |
Pengilly--—=—m—momoeoea | Flooding
| Potential for ground-water contamination
| Potential for surface-water contamination
| Water table
|
Winterfield--~----—--—-—- | Excessive permeability
| Flooding
| Limited available water capacity
i Potential for ground-water contamination
| Potential for surface-water contamination
| Water table
i Wind erosion
I
928C: |
Cushing--==-=----—--crnc-—- | Limited organic matter content
| Potential for surface-water contamination
| Water erosion
| Wind erosion
|
Mahtomedi-----=-=---mo-—— | Excessive permeability
| Limited available water capacity
| Limited organic matter content
| Potential for ground-water contamination
| Potential for surface-water contamination
| Wind erosion
|
928D: |
Cushing----—————-—— === | Potential for surface-water contamination
| Slope
i Water erosion
i
Mahtomedi-~----—-—————— =~ | 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
|
928F: |
Cushing---————=--c-cem-——— | Limited organic matter content

Potential for surface-water contamination
Slope

Water erosion

Wind erosion
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Cropland Management Considerations--Continued

Soil name

\
and | Cropland management considerations
map symbol |
|
|
928F: |
Mahtomedi---—-----oocoom | 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
[
980: |
Blackhoof-—————— oo | High organic matter content
| Ponding
| Potential for ground-water contamination
| Wind erosion
|
Mahtowa--=---—-——————————— | High organic matter content
| Ponding
| Potential for ground-water contamlnation
i Wind erosion
i
990: |
TwWig---——m—mmmmmmmmm e m oo { Acid soil
| Dense layer
| High organic matter content
| Ponding
| Potential for ground-water contamination
| Restricted permeability
| Wind erosion
|
Gies@-mmmmm——m— o mm - | Acid soil
Dense layer
High organic matter content
Ponding
Potential for ground-water contamination
Restricted permeability
Wind erosion
1002:
Borosaprists--—————————--- | Flooding
| High organic matter content
} Potential for ground-water contamination
| Potential for surface-water contamination
| Water table
| Wind erosion
|
Fluvaquents—-——-—-—————————- | Flooding
| Potential for ground-water contamination
| Potential for surface-water contamination
| Wwater table
\
1030: |
PitS—mcmmrm e | Nonsoil material
I
Udipsamments--——-——-—-—=---- | Excessive permeability

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

Wind erosion

Soil Survey of
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

1031:

Histosols--———-———~-

1072:
Udorthents.

1115:

1372:

Wealthwood--—-------

Excessive permeability

High organic matter content

Ponding

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

Acid soil

Excessive permeability

Limited available water capacity

Ponding

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

Potential for ground-water contamination
Water table
Wind erosion

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

Excessive permeability

Limited organic matter content

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

Potential for ground-water contamination
Wind erosion

Acid soil

Excessive permeability

Potential for ground-water contamination
Water table

Wind erosion

Limited organic matter content

Potential for surface-water contamination
Water erosion

Wind erosion

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion
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Cropland Management Considerations--Continued

Soil name
and
map symbol

Cropland management considerations

1982:
Baudette———=———————-—— ———

1983:
Cathro------==--r————wu-—

1984:
Leafriver-——————m——————m-

Potential for ground-water contamination

Potential for ground-water contamination
Water table

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

Excessive permeability

High organic matter content

Ponding

Potential for ground-water contamination
Wind erosion

Soil Survey of



37

Part 1]

Aitkin County, Minnesota

*27qe3 JO pus 3B 230UF00) BBG

_ _ _ | _ ! _

0°z7T | 0°0§ | S F | 0°9 | o€ | (K3 | --- | My o &qauuoy
f | _ _ ! | I | 997
| _ _ | ! _ I |

0 €1 | 0°0% | 38 2 | 09 | 't | v e | L€ | a2z | LR
_ _ | _ _ ! _ | :8p97
_ _ I _ _ _ _ _

- | --= | e | --- | 5°z | -4 | 0°¢ | a9 [-===~=----e0RTTIN
| i _ _ _ _ _ _ THZST
_ _ _ _ _ _ _ _

0°01 | 0°ss | 8 ¢ | 0°s | 8 ¢ | 0" ¢ | L€ | ag [====-mm-~-eORTIN
| | | ! I | | | 1DeST
_ _ | _ _ | _ _

o' zr | 0709 | £°F ! S s | 0°¢ | ¢ | 'R | EX4 | === - mDRTTIH
_ _ | _ _ | | | 2141
_ _ _ _ _ _ _ _

- | 0°09 | z°s | s°9 | g | 9'¢ | 0% | My [ == asuoodg
! | _ _ _ _ ! _ FLPT
_ | | _ | _ ! |

- | 0°0s | 0% | 0°'S | Lz | 6°C | 383 | ez | o e opaqeym
_ _ | | _ _ | i 19971
_ _ | | | _ _ I

- _ 0" 0¥ _ 9°¢ _ £ _ £ | s _ 0'¢ _ € [ oo AeTd
_ _ | [ | _ _ | 142
_ _ ! _ I _ _ _

- | 0°S¥ | [\387 ! 0°S | Lz | 6°C | 33 | X4 |- Herd
| _ _ _ _ _ _ _ 1448
| _ _ _ _ _ _ _

R | oSy | €% | 0°9 | [AF3 | g | -—- | Mz [ ==mmmm - KeyoN
! _ _ | _ _ _ _ 4
f | | _ _ | _ _

- | 0°59 | 6% | s'9 | L€ | 9°¢ | (AR | EX4 [=mmmr e oqred
_ | _ _ _ J _ _ THEET
_ ! _ _ | ! _ _

R | 0°09 | L% | S 9 | z € | '€ | 0% | Mz | === uo3x211g
_ [ | J | [ I _ 24!
| _ | f | | ! _

0°8 | 0" 0% | [ARS | -—= | £z | vz | Lz | sy [ == Koawod
| _ I _ ! _ ! _ 1D6TT
| _ _ _ _ _ [ f

- | 0 0% | z°g | 0°s | 0°¢ | -4 | 0°¢ | mMp | === I0300Ys
_ | _ _ _ _ _ _ PTL

] ] _ _ | _ _ _

suog | ng | suog | *HNY | suog, | suog, | suog, | |
_ J _ _ _ _ _ _
| | Key | sseabhieues | Aey isaor> | Aey TT1o3say | | A3rrrqedes | TtoquAs dew pue

aberrs wrop | s3eQ | esunbar-ssexn| poay | pea-Ayjowty |-sseabpaeysig| Ley ejyreyiy | pueT | sweu T10§
_ ! | | | | | _

30U ST TTOS ®Y3l 3BY3 S21edTpul pT2T1f ® Jo oduUaSqy

a2an3sed pue sdoip jo

(1T0s @2Yy3 uo umoxb jou st Arreasusb doxs syjz 1o doad 243z o3 pajIns

‘juswabeurw jo T[aasT ybTy v aspun psjoadxs aq ues Jeyz 2soyl 2ae SPTATX)

210y xod spyratx pue AjrTrqeden puet



Soil Survey of

‘aTqel JO pus jE 930UR00; DIF

| | ! _ _ _

0°6 | 0°'0% | L | --- _ 9°¢ _ 8¢ _ 0 € _ oy e e T TOMWOAD
| | _ _ _ _ 10892
_ | _ _ _ _

01T | 0° 5% | 484 | - | 8z 0°¢ | [ | ag oo TTIMLOX)
_ _ _ | _ | 16897
_ _ | | _ _

071 | 0°0S | L'y | 0°9 | 6°C 1€ | 9°¢ | Mz N CLE T |
| l | _ _ _ 1992
_ | _ _ _ _

0°¢1 | 0°09 | 8 ¥ | 0°9 | €€ s € | 8 € | Mz w e o o e - Z3UNYS
_ _ _ _ _ _ 2324
_ _ _ | _ _

0°TT _ 0°0s | L% | LS i 0°¢€ (A | L€ | ag B -1 =3=7")
| _ ! _ _ | | :00%7
I | | | | | |

0°¢1 | 0°6S | 0°s | 0°9 | Ve | 9°¢ | 0% | 2z s ET Y
_ _ _ _ | _ _ 1802
_ _ _ | | [ _

06 | 0 0¥ [ (A3 | L% _ 0°¢ _ e | - _ Mg s e oqRARM
| | ! _ _ _ | 8Tz
| ! _ _ | _ _

- _ - _ 0% _ --- _ €z | sz _ 8¢ _ o% --—=w----Butysnp
_ _ _ | _ | 18502
| _ _ _ | _

011 | 0°5S | 38 2 | s°§ | 6°C | 1°¢ | vE ag - -----butysny
_ } | _ _ _ :0%02

_ _ _ | | _
0" gl 0°09 | 87 | 0°9 | ve l 97 € | [\387 | ez swmme- ——pE}SURIY
_ _ | _ _ * 19v07
[ _ _ _ | _
08 | 0S¢ | 6°C | 0% | 671 | [ 4 | (84 My --- == -—--URUISH
_ | _ _ ! | izoz
_ _ | | | |
--= - | vz | - J | - _ --- i st |mmmmmmes ebaug
_ _ _ _ _ _ 3881
_ | _ _ _ _
09 0°0¢ | Lz | -—= | 6°1 | 0z | 8°C | sp | emmmmmmmm—- ebawp
| _ _ | _ | 0881
_ _ _ | _ _ _

0°9 | 0°0¢ | Lz | - | 6° T | 0z | 8z | sy |-mmemmmmme eboug
i | | _ _ | _ €8sl
_ ! | _ ! _ |

0°8 | 0°sf | o°¢ | 0% | 0'z | 1°¢ | £z | Mg | 1(peuan
_ _ _ | _ _ _ 1981
_ _ _ _ _ | _

- | 0709 | v's | 59 | 9°¢ | 8°¢ | 'y | a7 |- 2339pned
| [ ! _ _ | _ 19291
_ o J _ _ o _ _ o !

suoJ _ ng _ suog | Y WOY | suog, | suog | suog, _

_ _ I o | _ | .

| | Key | ssexbAaeuen | Aey isaoro | Aey [royaxy | | A3rrTqedes Toquis dew pue
oberTs uro) | s3ep | sumbar-ssexn| p22y | paa-Ayjowty |-sseabpaeyoiao| Aey eITeITV | puel sweu TTIOS

| | | | | | |

38

panutjuo)--aanjsed pue sdoa) jo 2xoy Iod SPT2TX pue KytTrqede)y pue]



39

Part Il

Aitkin County, Minnesota

*a1qe3 jo pus

4B 930U300] 99§

_ ! _ | _ | _

--- | 0°09 | s | 89 | 9°¢ | 6°€ | £ | EX4 [ === oAl TDTTTH
_ _ _ _ _ _ [ :869%
_ _ _ _ | _ |

0" €l | 0°5s | L% | S°S | [ARS | v | 0% | 2z = -a]TTAAUUDIG
_ _ _ _ _ _ | :8v9p
_ | _ _ _ _ _

-—= | -—= | £°C | -—= | 51 | 9°1 | 81 | s9 = mRBYBUBH
_ _ _ _ _ 1d8sb
_ _ | _ _

09 | 0°0¢ 6°C | -—= | LT 81 | 0'T | sg e — - ——ebyeusy
_ _ | _ 108S¥
_ _ _ _ .

09 | 0°o0¢ 6°C --- | L 81 [ 0°¢ | s¥ mm oo ebyeusy
| | | | :g85%
_ | _ [

- “ - - -— | —_— - | _— _ st e T PDWO Y RN
! _ ! | ! | _ 1dysy
| _ | _ _ _ _

--- | --- _ sz | - _ €1 _ s 1 91 _ s9 [ +=== - - TPBWOIYRH

_ | “ _ _ _ _ 1apsy

o's 0°sZ Lz - | v T 9°1 | 8T | s9 === TPRWOIYPH

| | | e} 24
_ _ _ _ |
0°s 0°s¢ Lz | == | PT | 9°1 81 | S | == - ~TpowWOIYRR
_ | _ ! _ 1Avsy
_ | | |
—_— | - | - 0°S | - - —— _ M9 ———————-URWSSEYH
_ | | | 144
_ _ | _ _ _ _
0"zt 0°Ss | L'y | 09 | st | Lg | 6°¢ | Mz | == ==~ uocOWTEL
_ ! _ _ | _ _ 19%¢
| _ _ | _

0°'0T | 0°s¥ | 1'% - | Ltz | 6°2 s € | ag wmee s —3TOYSOY

| | | | | 10z0g
_ _ _ _ _
0zt 0° 05 | S F --= | 0°¢ | 7€ | L€ | EX4 ——-------3TOYysoy
_ _ _ _ _ €70t
_ [ _ _ _ _ _

021 | 0709 | L% LS | (A3 | V€ | 0¥ | Mg | === pe3sIvy
_ f | [ _ _ _ 1262

| _ | | | _ _

~- - | e _ - | €z | 4 I sz | 29 [===mmmmm 1T2MuOID

_ _ | _ _ _ _ 14892
| _ _ _ _ | |

. _ - _ 1€ - _ £z _ {24 _ sz | 29 [-=------ TToMLOI)
_ _ _ _ _ _ _ 13897

] ] | ] | | _ |

suog, | ng | suog, | xHWNY | suog, | suog, | suog, | |
_ _ T _ | _ _ |
| | Key sseabhieues | Aey 1saor> | Aey Troz213 | | Zatitqedes | toquAs dew pue

obeTrs urop | s3eQ | ounbar-sseaxn poaoy | pox-Aqzowry |-sseabpaeysao| Aey eyesry | pueT ] oweu JTIOS
_ _ _ | | _ !

ponurjuo)--aanised pue sdoip jo saoy 1ad spTati pue A3TTrqeded pueq



Soii Survey of

40

saTqe3 jo pua 3e

a30ujo0y aag

| [ _ _ ! !

- _ - _ - _ 0°s | -=- _ - _ - _ ML | ===mmm e A1TrbuUed
I _ ! _ | _ _ 09
f _ f _ _ _ _

0°8 0S¢ [ 6°T | --- | 81 | 0z [ (4 [ st [|-=--—- dryspustag

| | | 1195
I _ _
- --- - | 0°s | - - --- | mg  feo-mooo poomy3IoN
| | | tE98
! _ _
—_—— - - | - _ - - - | LY A e pooMuaaln
| | | 1696
[ _ _
- - - | S ¥ - - - Mg e uozdnrg
| 195G
_ | _
- -—- - | s % | -—- - - | L I e oayizep
| | | 44
_ ! _ _ f
= _ - | - _ s’y i | - - M9 e Koxyzen
_ _ _ _ ! TEDS
_ !
--- -—- - _ — ! -—- --- -—- Mg fmmmmmmmm—e- STITY
_ | (1S
_ _ _ f _ _ _ _
- _ - | == | S'v _ - _ - _ - _ "9 [====- 31114241998
_ _ _ _ _ _ _ _ 1075
_ | _ _ _ .

e e — ] - T forxo
_ ! _ _ _ PEES
_ f _ _

-—- -—- | - | 0'Ss | -—= -—= --= M9 | === obeg
_ _ _ _ regs
| _ _

- —— _ - | _— _ ——— _ _ ML e uewasag
! _ _ TTES

_ ! _ _ f

- | - | 0¥ | --- | £°¢C | (34 8¢ 29 |-mmmmmoo-- yanng
_ _ _ _ _ 13505
_ _ _ _ | _

0°0T | 0°6¢ | (341 | 09 | €€ | AR 8t ag [EESEEEEEET y3yning
_ _ _ _ t _ 1D%05
_ _ _ _ _ _

0°¢T | 0°09 | 0°s | z'9 | - | 9°¢ 0¥ | A e y3ining
_ _ _ _ | _ 18505
| _ _ _ _ _ _ _

0zt | 0°09 | 0°s | 59 | S ¢ | LAY | 8¢ | [2¥4 |- xa1sng

| _ _ | _ _ _ ! 1208
f . _ _ _ _ _ _ f
suoL | ng | suol | *HNY | suog, | suog, | suog, | |
_ ! f [ _ _ T
| | Key | sseabAaeues | Aey a2a0r> | Aey TT03°13 | A3r1Tqedes Toquis dew pue
2beTYs uioy | sjeQ | eunbar-ssexn| poay | poa-Aqjowry |-sseabpxreyosxo| Aey ejreyiy | pueT aweu 710§
_ _ _ | ! _

panurijuop--ainised pue sdoin jo aaoy iad spratx pue Ajrrrqede) pueq



41

Part Il

Aitkin County, Minnesota

‘eTQEe3 JO PUS IV PIOUF00] 2OF

| | | i ]

0zt | 0 o¥ | £°F | --- 0°¢ € 0°€ | ag | s ¥ TeMTTTH
_ _ _ | |

0°zI1 | 0°09 | €% | - 0°¢ [ARS [ ] | (14 jeowe=— ----eORTTH
_ _ _ | | 1E8EL
| [ | | i

0°€T | 0°0s ! S°% | 09 z°e voE e i oz - e 10K
| | | | !

o'zl | 070§ | s ¥ | 0°9 0°¢ (AR { nz | === Aqauuoy
_ _ | i _ P9EL
_ _ _ i i

- | 0°sf | Tt | 0°s [A%4 vz - ny |—mmmm e jueWIO]
_ _ I _ TPEL
_ | | _

0°8 | 0°st | 9°¢ | - sz Lz 0°¢€ sg | === a2TTTAYSNE
! | _ _ | -t49)
| | _ | _

011 | 0°S¥ | rA 4 | 0°% | 8¢ | 0°¢ €€ L A 27323520
_ _ _ | _ | 1589
_ | t _ | _

- | 0°ss | L¥ | 0°S | v e | 9°¢ 0% | mp e 1ddTSo1TT™
| | _ _ _ PTL9
| _ _ | _

--- | 0°0S | [l | --- | 872 | 0°€ S € sz |-mmmmmeee euTMEMN
_ _ _ | _ _ 18629
_ _ ! | | _

— = es L e e e L uoouter
| | | _ _ | _ 829
| | _ | _ i _

-—= | - | -—= | 0°s | - | -—= | -—- Mg [ - seme],
_ _ _ | _ | _ _ 1LZ9
_ _ | | _ _ _ |

- | 0°s¢ | % | 0°s | 8z | o'¢ | - | me |-——==--- yoTMpuesg
_ _ | _ | _ _ 1579
_ | _ _ _ [ _

--= | 0°S¥ | (A3 | 0o°s | [\ 4 | 34 | -—- My |==mmm - ydaon
! | _ ! _ _ _ 1129
| | _ I _ _ _

- | 0°ss | 6% | 0°9 | v € | 9°¢ | 0¥ EX4 | === eosey
_ _ _ _ | _ | 188719
_ _ | _ _ | |

--- | 0°s5 | 6% | 0°9 | v € | 9'¢ | 0°% ag |-=====- pueTpoon
| | _ | _ _ _ 2ELTY
| | _ | _ _ _

- | 0°s¥ | [ | 0°s | 1°€ | €€ | L€ Mz [ === uxoymoy
_ _ | _ | | | ! is19
_ - _ | | _ _ | |

suog, | ng | suog, | *WOY | suog, | suog, | suog, | |
| | _ | _ _ _ _ )
| | Key | sseabhaeues | Key zsaoro> | Aey TToyeay | | A3rrrqedeo | ToquiAs dew pue

@beTTs uiop | s3eQ | sunbar-ssexn]| poay | pex-Ayjoury |-sseabpaeysio| Key eyrejiv | pueT | aweu TIOS
| | _ | _ _ | _

peonutjuop--ainyseq pue sdoxp jyo a21oy 3od spratx pue A311rqede) puet



Soil Survey of

42

*2Tqe3 JO PUD 3B 230U300Y 23S

_ | _ _ _ _
--- | - | L3 4 [ --- | £°¢ | sz | 8¢ | 29 [ === -puRTPOOD
_ [ _ _ _ _
. _ e _ % o £z [ ¢z [ 87z [ a9 | -==emree - -BDSRIT
_ _ _ _ _ _ :30L8
_ _ _ _ _
== | 0°S¥ S ¥ S°s 6°C | T ¢ | S € | og |-==~----pueypoos
_ _ _ _ _
--- 0's¥ | S b S'S 6°2 | 1°¢ | S € | a¢ |-====—--edsRe3I
_ _ _ _ _ :00L8
_ _ _ _ _
== 0°SS 6% 0°'9 vE | 9° € | 0'b | ez | == pueTpood
_ _ _ _
-—= 0°SS 6V 09 Ve | 9 g | (387 | 14 | == eosse3l
[ _ _ _ _ _ goLs
_ _ _ _ _ _
e e e e R A e e S
| _ _ _ _
i e e e L R e o
I _ _ _ _ 1698
_ | | _ _ _ _ _
i e T A B O N T BTSN PR sutzsmog
_ | _ _ _ _ _ _
——— | - _ - | J— —_— - | - | M9 _ ||||| sTTtaAk1008
_ ! _ _ _ _ 166L
_ ! _ _ _ _
e e T e e N BT CR B wowuoo 5o
_ _ _ _ _ _ _ _
— = = os e e I e obes
_ _ _ _ _ _ 1861
I _ _ _ _ _
- } -—= | ——— | (137 —-—- -—- | - | My | ~mmmm - uo3zdng
! _ _ _ _ _
-—= _ - | _ | G b R - _ —_— _ M9 | === S RT2SOOKW
_ _ _ _ _ _ iL6L
_ | _ _ _ _
- _ 0°sg | 0°€ _ S 0°¢ 1T _ € _ Mg [~mmmmm e Aqpay
_ _ _ _ _ _ 1561
_ _ _ _ _ _
-—= | 0" 0% | % | 0§ 8°2 o't | ve | My === oqeusayney
_ | _ _ _ | 16SL
_ | _ | _ _ |
0°0T1 | 0°0¢ | 8¢ | --= 9°¢ | 8¢ | 8¢ | oy |-m=-m--pABMTTIN
_ | _ | _ _ _
0°oT | 0°8§ | 8¢ | - | 8°C | 0" € | L€ | ag |——————- BORTTH
_ ! _ _ _ _ _ ! :08€L
_ o I _ | _ _ _
suog, | ng | suog, | «HNY | suog, | suog, | suog, |
_ _ | [ _ I _ _
| | Key | sseabAzeues | Aey 1saoT> | Aey Trozaxl | | Z3trTrqedes | 7ToquiAs dew pue
abe1Ts ulon | s3e0 | sunbar-ssexs)| pooy | poa-Ayjowry |-sseabpivysip| Aey ejreyiv | pueT | sweu TTIOS
_ | | | | _ ‘ |

penutijuocpy--sinised pue sdoip jo aioy aod spratx pue AyrTrqede)n puer



43

Part I

Aitkin County, Minnesota

*a7qel} JO puUS 3}B 330U300J 29§

_

_ s S3UaYFIOPN
_ umhod
_

! ! _ _ _ _ _
' | | | _ _ _
_ _ _ _ | ! _
_ | _ _ _ ! _

T R e B I R B F stosoistu
_ _ _ _ _ | _ _ F1£01
_ _ _ _ _ _

- | -——— —— | [ | — - | —_— | sg | ----s3uaumesdrpn

_ | | _ _ _

- e e e T B =3t
_ _ _ _ _ | 0£01
_ _ _ _ f |

- | - —— | - | — — | - | M9 j-mm=- sjuanbeantd
_ | _ _ ! _

— - | -—= - | ——- | -—- - | -—— | My | ----s3stadesozog
_ _ _ _ | 1zoot
I _ _ _ |

- | --- --- | 0°S | -—= - | -—- Mg |-===mmo - 25919
f _ _ _ _ |

e B e S e S R ML [enemee srm
! _ _ _ _ _ 066
| _ _ _ 7 _

e B e B L e B e L enorTeN
_ | | _ | _ |

— ] e T e e A B VRN e soowsor1a
_ _ | _ _ | _ 086
_ _ | _ _ _ _

T B T D e R R Tpowo3 ey
_ _ _ | _ _ _ _

i T S e A T B N burysn
_ _ _ _ | _ _ _ 14826
_ | _ | _ _

- | --- s°z | - | €1 | ST _ 9°1 s9 [-=-——-- TPamWO3IYRH
_ _ _ _ ! _

== | --= 0% | -—= | 4 | 4 | 8°Z oy | == butysnp
_ _ _ _ _ | :a8ze
_ _ _ _ _ !

0°s _ 0°sz _ Lz | - { AR _ 9°T _ 81 _ s9 === TpoWoIYER
_ | _ ! _ _ _ _

01T | 0°SS | S ¥ [ - | 6°¢ [ 1€ [ v [ °g |-===mmm- Butysnp
_ _ | _ _ _ 10826
| I | 4 _ _

- ! - - _ S'¥ _ - ﬁ =- A - My [----- PT2TFI23UTH
| _ _ _ _ _ _ _

T e O T R A RS BT VAR Krrtbusy
_ _ _ _ _ _ _ | 1zl

_ _ . _ _ | _ _ _ _

suog, | ng | suog, | *WNY | suog, | suoj, | suog, | |
_ _ _ | _ _ _ o _
| | Aey | sseaphaieues | Rey zsao1> | Aey TTojyaxy | | K3ryrqedeo | ToquiAs dew pue

oberts uxon | s3eQ0 | eunbor-ssexs| poay | por-Ayjouty |-sseabpieyoxp| Aey ejreyry | pue] | sweu TTIOS

_ _ _ I _ _ _ _

panurjuop--2an3sed pue sdoxp yo 2oy xad spTatx pue A3rTrqede) puel



Soil Survey of

44

-sAep pg 103 (sjeob aary 10

‘desys 2aT3 ‘oTnw U0 ‘©SIOY UG ‘MOD SUO) JTUN TRWIUR dUO Paa) o3 paarTnbax poasj Io 2beioj jo Junowe SYI :YjUOW JTUN TEWTUY

_ * I o _ * _ T

— 1 == | es | os | = | = | = | mg | -eo-zeszagesn
_ _ _ _ _ _ _ _ v861
_ _ _ _ _ _ _ [

--- _ - _ S°¥ _ - ! --- | - _ - _ M9 ek C L)
_ | h [ _ _ | ! 1£861
_ ! | _ _ _ _ _

- | 0°09 | z's | s°‘9 | [ AN | 9°€ | 0% ! My | <= -~-12u0C0dg
| _ _ _ _ _ w _

--- | 0°09 | 7S | 59 | 9°¢ | 8°¢ | AR | I |+ mommm 23 39pNRE
_ _ _ _ _ ! | _ 2861
_ | _ _ _ ! | _

- _ - | --- _ 0's I - ! - _ -- _ M9 R
_ _ _ _ ! _ _ [ 8L8T
[ _ [ _ _ _ _ *

0o'1r ! 0°0s | (47 | 8°S | 0°€ | € | st | £ [ = — - —uRqTY
_ _ _ _ _ _ _ _ 1ESLET
_ _ | _ _ _ | _

0L | 0°§¢€ | s'¢g | 0°s | sz | Lz | --- _ my | -~ ~-~-poomyiTeam
_ [ | | _ _ _ _ PTLET
_ I ! ! _ | ! _

o'zl | 0°S6 | vy | 8" | 0°€ f €€ | 9°¢ | 1 [=wrmmmm——-peR33Y
| _ _ _ I _ _ _ PYPSET
_ _ _ _ _ _ _ [

= | 0°SP | 8°¢ | -—- | Lz | 6°C | L€ | sg [==w----—-Kemean)
_ _ _ _ _ _ _ . EESET
_ | _ | _ _ _ _

S N B T e e R A TSN ES xes
_ _ _ _ _ _ | _ PPSTT
_ _ _ _ _ _ | _

o'zt _ 0°5s | L' ¥ | 0°9 | S € | L€ | 6°¢€ | Mz [EEECTE T auaar
_ _ _ _ | _ _ _ F0STT
| _ _ _ ! ! _ _

--- | 0°s¢ | 9z | s°¢€ | 81 | 0°¢ | --- | Mg [===m- uoSMaN
| I _ _ _ _ _ _ ISTIT
_ ! _ _ _ _ _ !

suog, | ng | suog, | *ROY | suog | suoJ, | suog, | |
_ _ _ _ I _ ] _
| | Aey | sseabAzeueo | Aey zsaoTo | Aey Trozaxy | | A3zryrqedes | t(oquAs dew pue

abeTts urop | syeQ | sumboaT-ssexn| poay | paa-Ayjowty |-sseabpaeyszo| Ley ezreyTy | pueT | aweu TTo§

[ | ! _ _ _ _ _

panurjuoj--ainised pue sdoap jo sxoy 1ad spratx pue A3rTTqede) puen



Aitkin County, Minnesota—Part |l

Prime Farmland

Map Soil name
symbol]
|
|
124 |Brickton silt loam (where drained)
133B |Dalbo very fine sandy loam, 1 to 6 percent slopes
146B |Wabedo sandy loam, 1 to 6 percent slopes
147 |Spooner silt loam (where drained)
152B |Milaca fine sandy loam, 3 to 8 percent slopes
164B |Mora fine sandy loam, 1 to 4 percent slopes
166 |Ronneby loam (where drained)
167B |Baudette silt loam, 1 to 5 percent slopes
204B |Branstad loam, 2 to 6 percent slopes
240B |Warba very fine sandy loam, 1 to 6 percent slopes
243 IStuntz very fine sandy loam (where drained)
266 |Freer silt loam
292 |Alstad loam (where drained)
464B |Brennyville silt loam, 2 to 5 percent slopes
469B |Hillcity silt loam, 1 to 6 percent slopes
502 |Dusler silt loam (where drained)
504B |Duluth fine sandy loam, 1 to 6 percent slopes
615 | Cowhorn loamy very fine sand (where drained)
618B |Itasca silt loam, 1 to 6 percent slopes
629B |Wawina loamy very fine sand, 1 to 10 percent slopes
736 | Ronneby-Mora complex
1150 |Jevne fine sandy loam (where drained)
1982 |Baudette-Spooner complex (where drained
1983 |Cathro muck, stratified substratum (where drained)

|
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Windbreaks and Environmental Plantings

Soit Survey of

(Only the soils suitable for windbreaks and environmental plantings are listed. Absence of an entry indicates
that trees generally do not grow to the given height on that soil)
| Trees having predicted 20-year average height, in feet, of--
Soil name and | | J | |
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35
| I | | |
| | \ | |
72: J : : r |
Shooker——-————-—-—-- | —— |Siberian peashrub, |Norway spruce, |Green ash, eastern|Silver maple.
| | redosier dogwood,| white spruce, | white pine, |
| | lilac, American blue spruce, | golden willow. |
| | eranberrybush. | northern !
| | | whitecedar. | |
i | ! i !
L1sc: | r | r r
POMroy----———~—- ! - |Amur maple, [Eastern redcedar, |Green ash, Norway | -
| | siberian | white spruce, | spruce, jack |
| | peashrub, lilac, | blue spruce, red | pine, eastern |
| | American | pine. | white pine. i
| | cranberrybush. | i i
| l | [ l
124: 1 \ | r i
Brickton---———-- | -—- |silky dogweood, |Balsam fir, white |Red maple, silver | -
| | redosier dogwood,| spruce. { maple, white ash, |
i | common ninebark, | | green ash. |
! ! northern | | |
i i whitecedar, ! ! !
i | nannyberry | : !
i | viburnum, | | i
| | American | | |
| | cranberrybush. | | |
| l | | |
133B: | | | | |
Dalbo---——ccom | [ |Amur maple, silky |White spruce-—---- |Red maple, silver | -—
! | dogwood, gray | | maple, white ash, |
| | dogwood, lilac, | | red pine, eastern|
| | northern | | white pine. |
| | whitecedar, | | |
i | American | | |
| | cranberrybush. | | |
1 | | | |
142: | | | | |
Nokay~----——————- | - |siberian peashrub, |Eastern redcedar, |Green ash, Norway | -—
| | blue spruce, | white spruce. | spruce, jack |
i redosier dogwood, | i pine, red pine, i
| lilac, American i eastern white H
| cranberrybush. | pine. i
| i |
144B, 144C: | |
Flak-——-—m—coe o | Eastern redcedar, |Green ash, jack -—

Siberian
peashrub, lilac,
northern
whitecedar,
American

|
|
i
i
[
|
-— |Amur maple,
|
|
i
i
1
!
| cranberrybush,
|

Manchurian
crabapple, white
spruce.

} pine, eastern
| white pine.
I



Aitkin County, Minnesota—Part ||

Windbreaks and Environmental Plantings--Continued

Soil name and

Trees having predicted 20-year average height,

in feet, of-~

redosier dogwood,
blue spruce,
lilac,. American
cranberrybush.

| white spruce.
|
|

| spruce, jack
! pine, red pine,
{ eastern white

| pine.

| l
map symbol | <8 ‘ 8-15 | 16-25 ! 26-35 | >35
l i | | |
| [ \ | |
1468 | | | | |
Wabedo---=----—== | - |Amur maple, |Hackberry, | -— i -
| | siberian | eastern redcedar, | |
| | peashrub, gray | Manchurian | |
| | dogwood, sargent | crabapple. i !
| | crabapple, common | | |
| | chokecherry, late| | |
| | lilaec, northern | | |
| | whitecedar, | | |
i arrowwood, i i |
i | American i | !
| | cranberrybush. | i |
\ | i i i
147 : | | | |
Spooner--------—-— | - |Siberian peashrub, |[Norway spruce, |Green ash, eastern|Silver maple.
| | redosier dogwood,| white spruce, | white pine, i
| | lilac, American | blue spruce, | golden willow. ;
| | eranberrybush. | northern | |
! | | whitecedar. | i
| | ! j :
1528, 152C, 152E: | ! ! | f
Milaca----—-==-=-- | - |Amur maple, |Eastern redcedar, |Green ash, jack i -—
: | Siberian | Manchurian | pine, eastern |
: | peashrub, lilac, | crabapple, white | white pine. |
{ northern | spruce. i !
' | whitecedar, | i i
i | American | | |
| | cranberrybush. | i |
\ \ | | |
1648 \ [ 1 | [
Mora-———-————————— | - |Amur maple, |Eastern redcedar, |Green ash, jack | -—
| | Siberian | Manchurian | pine, eastern |
| | peashrub, lilac, | crabapple, white | white pine. |
| | northern | spruce. ] |
| | whitecedar, | | |
| | American | | |
| | eranberrybush. | | |
\ \ | | |
166: \ \ | ! |
Ronneby-~---——---- i - |Siberian peashrub, |Eastern redcedar, |Green ash, Norway i ——
| | redosier dogwood,| white spruce, | spruce, jack i
i | lilac, American | blue spruce. | pine, red pine, ‘
i | cranberrybush. i | eastern white |
! ! i i pine. i
| | i f !
167B: | i i ! |
Baudette-—————-- | - |Amur maple, |Eastern redcedar, |Green ash, red i ——
i | Siberian | Manchurian | pine, eastern |
| | peashrub, | crabapple, white | white pine. |
| | redosier dogwood,| spruce, blue i i
| | lilac. | spruce, northern |
i | whitecedar. ! |
1 ! ! |
186: i : i i !
Nemadii------——-- | - |Siberian peashrub, |Eastern redcedar, |Green ash, Norway | -—-
|
i
i
!
|
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Windbreaks and Environmental Plantings--Continued

Soil Survey of

1

| Trees having predicted 20-year average height, in feet, of--
Soil name and | | | | |
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35
’ | l ! l
\ | \ f [
188B, 188C, 188E:| i i | |
Omega-———~---——- i - |Siberian peashrub, |[Russian-olive, |Eastern white | -—-
| | eastern redcedar,| green ash, jack | pine, Siberian |
| | siberian | pine, red pine. | elm. |
| | crabapple, | | !
| | Manchurian | ! |
| | crabapple, lilac. i |
\ | \ 1 1
202: | | ! ; :
Meehan--------- | - |Siberian peashrub, [Eastern redcedar, |Green ash, Norway | -
! | redosier dogwood,| white spruce, { spruce, jack i
| | American plum, | blue spruce. i pine, red pine, |
| | lilac. i | eastern white |
\ | 1 | pine. i
i i ! | |
204B: : ; i i |
Branstad-~——--- | - }Amur maple, |[Eastern redcedar, |Green ash, red i ——
i | Siberian | Manchurian i pine, eastern i
i i peashrub, | crabapple, white | white pine. i
i | redosier dogwood,| spruce, blue i i
| i lilac. | spruce, northern |
i | | whitecedar. | |
\ \ \ | |
204C, 204E: | | | |
Cushing--------- | -- |Amur maple, |Eastern redcedar, |Green ash, red | -—
| | Siberian | Manchurian | pine, eastern |
| | peashrub, | crabapple, white | white pine. |
| | redosier dogwood,| spruce, blue | |
| | lilac. | spruce, northern |
| | | whitecedar. | |
\ | [ \ l
218. | | | | |
Watab----w-—-——- | - |Siberian peashrub, |[Eastern redcedar, |Green ash, Norway | -—
| | redosier dogwood,| white spruce, | spruce, jack |
! | lilac, American | blue spruce. | pine, red pine, |
i | cranberrybush. | | eastern white |
| | : | pine |
| | | i !
240B, 240C: | | | i |
Warba--—=—-w—-——— | - |Amur maple, |[Eastern redcedar, |Green ash, red | -—
| | Siberian | Manchurian | pine, eastern |
| | peashrub, | crabapple, white | white pine. |
| | redosier dogwood,| spruce, blue | i
| | lilac. | spruce, northern |
| | | whitecedar. | |
| | | | |
243: | ! | |
Stuntz---—————— | -- |Siberian peashrub, |[Eastern redcedar, |Green ash, Norway | -——
| | redosier dogwood,| white spruce, | spruce, jack I
| | lilac, American | blue spruce. { pine, red pine,
! | cranberrybush. i | eastern white i
; i | | pine.
| | | ‘ |
266: I | i 1
Freer---———————— | - |Siberian peashrub, |Eastern redcedar. |Green ash, Norway | -—
| | redosier dogwood,| white spruce, i spruce, jack i
i I 11lac, American | blue spruce. i\ pine, red pine, i
! i cranberrybush. ! | eastern white !
! !

pine.

P



Aitkin County, Minnesota—Part Il

Windbreaks and Environmental Plantings--Continued

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

Soil name and

|
8-15 [ 16-25 | 26-35
| |

\

|
map symbol | <8

I

I

i

268B, 268C, 268E, |

\

!
i
]
i
| i i
I [ |
268F: | | |
Cromwell-----—--— | - |Siberian peashrub, |Russian-olive, |Eastern white |
| | eastern redcedar,| green ash, jack | pine, Siberian |
| | Siberian | pine, red pine. | elm. |
\ | crabapple, \ | |
| | Manchurian | | !
I | crabapple, lilac.| | i
i | | | |
292: | | i | |
Alstad----=-~---- i -——- |Siberian peashrub, |Eastern redcedar, |Green ash, Norway |
| | redosier dogwood,| white spruce, | spruce, jack |
| | lilac, American | blue spruce. | pine, red pine, |
| | cranberrybush. | | eastern white |
| | \ | pine. i
| | \ \ |
3028, 302C: | | | | |
Rosholt-—-me-—-—— |Siberian peashrub, |[Eastern redcedar, |Russian-olive, | -—
| silver | Siberian | green ash, jack | |
| buffaloberry, | erabapple, | pine, red pine, | |
| lilac. | Manchurian | eastern white | |
| | crabapple. | pine. |
| \ | i 5
346: | ‘ | i !
Talmoon---—----—-—- i - [Siberian peashrub,|Russian-olive, Green ash, Norway
i

! | redosier dogwood,! Siberian spruce, eastern

eastern redcedar.| crabapple, white white pine,

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

454B, 454C, 454E,

454F:
Mahtomedi--—---- i - Siberian peashrub, |Russian-olive, Eastern white
eastern redcedar,| green ash, jack pine, Siberian
pine, red pine.
Manchurian

crabapple, lilac.

|

|

\

\

|

I

|

|

|

crabapple, |

|

|

|

458B, 458C, 458E: |
|
|
i

|
!
1 ]
I
\
i i
| \
| l
l |
! |
; I
i i
| Siberian elm, |
| l
1 !
\ 1
| |
| |
i \
| \
\' \
i I

1‘
|
i
i
!
|
\
\
\
\
\
\
\
\
\
[
|
|
I

redosier dogwood,!| eastern redcedar,| pine, eastern

blue spruce, Manchurian white pine. i

iilac. crabapple, white
spruce, northern

whitecedar.

Menahga--------- | -—- Siberian peashrub, |[Russian-olive, Eastern white
! eastern redcedar,| green ash, jack pine, Siberian
| Siberaian pine, red pine. elm.
: crabapple, :
, i Manchurian ; ; 1
1 ! crabapple, lilac.| i
| | ! i i
464B: | i i | !
Brennyville--—-- | -—- |Siberian peashrub, |[Eastern redcedar, |Green ash, Norway |
| | redosier dogwood,| white spruce, | spruce, jack i
| | lilac, American | blue spruce. | pilne, red pine, ;
| | cranberrybush. | | eastern white ‘
i | | | pine. |
| I | l i
469B: | | | | |
Hilleaity-——=---—-- | -— |Siberian peashrub, |Amur maple, |Green ash, red !
| i !
1 i
| |
! |
1 ‘»
| |

H
!
|
|
|



50 Soil Survey of

Windbreaks and Environmental Plantings--Continued

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

Soil name and

lilac, American blue spruce. pine, red pine,

|

|
! | redosier dogwood, | white spruce, | spruce, jack
\ I
| \

cranberrykbush. eastern white

i
| | ! I
map symbol | <8 | 8-15 I 16-25 | 26-35 | >35
| \ \ | \
\ | | | \
502: | [ | | |
Dusler——-—-————-- | - |Amur maple, |Eastern redcedar, |Green ash, jack | -
| | Siberian | white spruce. | pine, eastern |
| | peashrub, common | | white pine. |
| | chokecherry, | | |
| | lilac, northern | i |
| | whitecedar, | | !
| | American | | f
| | eranberrybush. ! | |
| | \ ! 1
504B, 504C, 504E:| | i ! i
Duluth-------——- i —_—— |Amur maple, gray [Eastern redcedar, |{Green ash, jack \ -——-
! | dogwood, lilac, | white spruce, | pine, eastern i
| | northern | Black Hills | white pine. |
| | whitecedar, | spruce, i i
| | American | nannyberry | i
| | cranberrybush. | viburnum. ! |
i [ i | f
564 ! : : | ;
Friendship------ i -—- jSiberian peashrub, |Russian-olive, |[Eastern white | -—-
| | eastern redcedar,| green ash, jack | pine, Siberian |
| | Siberian | pine, red pine. | elm. |
: | crabapple, | |
| | Manchurian | |
| | crabapple, lilac.| | |
! | | | |
615 ! | | i |
Cowhorn-----———- | ——— |Siberian peashrub, |[Eastern redcedar, |Green ash, Norway | -
| | redosier dogwood,| white spruce, | spruce, jack |
| | lilac, American | blue spruce. | pine, red pine, |
| | cranberrybush. | | eastern white |
| | | | pine. |
\ i | | |
6178: \ | | i |
Goodland------~- |Siberian peashrub, |Russian-olive, |Green ash, jack | ——— | -——=
| silver | eastern redcedar,| pine, red pine, | |
| buffaloberry, | Siberian | eastern white |
| lilac. | crabapple, | pine. | |
| | Manchurian I | |
\ | crabapple. I | |
\ \ \ 1 i
6188 * \ i I |
Itasca---——--=-—-= : -——- {Amur maple, iEastern redcedar, |[Green ash, red | -
| | Siberian | Manchurian | pine, eastern {
I | peashrub, i crabapple, white | white pine. I
| | redosier dogwood,| spruce, blue | |
| | lilac. | spruce, northern | |
i | | whitecedar. | |
| \ 1 ! \
621: i i i | !
Morph-—————————w—— | -—= |Siberian peashrub, |[Norway spruce, |Green ash, eastern|Silver maple.
; | redosier dogwood,| white spruce, | white pine, i
i | lilac, American | blue spruce, | golden willow. |
I | cranberrybush. | northern i i
| | | whitecedar. | |
| : ‘ ! ‘
625: ; . i [ |
Sandwick-------- ; -—- [Siberian peashrub, |[Eastern redcedar, |Green ash, Norway | -—=
i
|
\
I

pine.



Aitkin County, Minnesota—Part ||

Windbreaks and Environmental Plantings--Continued

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

Soil name and

|
\ E I
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35
| | i : !
| [ ! \ i
629B: | i | i |
Wawina---------- i - |Amur maple, [Eastern redcedar, |Green ash, Norway | -—-
| | siberian | white spruce, | spruce, jack |
| | peashrub, lilac, | blue spruce, red | pine, eastern |
| | American | pine. | white pine. |
| | eranberrybush. | | |
| | | { i
672: | | | i i
Willosippi----—- | ——— |Siberian peashrub, |[Russian-olive, |Green ash, Norway | ——
| | redosier dogwood,| white spruce, | spruce, eastern |
| | eastern redcedar,| northern | white pine, i
| | Siberian | whitecedar. | northern red oak, |
| | crabapple. | | golden willow. |
I | ! | |
685: ! \ ! \ \
Oesterle———---—- i - |Siberian peashrub, |Eastern redcedar, |Green ash, Norway | —
| | redosier dogwood,| white spruce, | spruce, jack |
| | lilac, American | blue spruce. | pine, red pine, |
| | cranberrybush. | | eastern white |
! | | | pine.
| i | \ |
732B: | | \ | \
Bushville----—--- | ——- |siberian peashrub, |Eastern redcedar, |Green ash, Norway | ———
| | lilac, American | white spruce, | spruce, jack |
| | eranberrybush. | blue spruce, red | pine, eastern |
| | | pine. | white pine.
\ | | \ l
7344 | | l | |
Cormant———-——-—-—— | —— |siberian peashrub, |Norway spruce, |Green ash, eastern|Silver maple.
| | redosier dogwood,| white spruce, | white pine, |
| | lilaec. | blue spruce, | golden willow. |
| | | northern | |
| | | whitecedar. | |
i | ! \ \
7361 | | | i \
Ronneby-———————- I — |Siberian peashrub, [Eastern redcedar, |Green ash, Norway | -
| | redosier dogwood,| white spruce, | spruce, jack ;
! | lilac, American | blue spruce. | pine, red pine, |
| | cranberrybush. i | eastern white |
‘ i | | pine. |
\ | | | |
Mora-—-————=———-—~ i —-——- |Amur maple, |{Eastern redcedar, |Green ash, jack I ——
| | Siberian | Manchurian | pine, eastern |
| | peashrub, lilac, | crabapple, white | white pine. |
| | northern | spruce. | |
i \ whitecedar, | |
| | American | |
| | eranberrybush. | | |
i | \ | |
738B, 738C: i * i i
Milaca------—--=- | -——- iAmur maple, |[Eastern redcedar, |Green ash, jack { -—=
i | Siberian | Manchurian | pine, eastern !
i | peashrub, lilac, | crabapple, white | white pine. ;
| northern | spruce. i :
| whitecedar, i i
{ American i |
{
i

1
{
| ec¢ranberrybush. | |
|



52

Windbreaks and Environmental Plantings--Continued

Soil Survey of

lilac, American

cranberrybush.

Russian-olive,
blue spruce,
northern
whitecedar.

| eastern white
pine, golden
America

basswood.

n

| Trees having predicted 20-year average height, in feet, of--
Soil name and | | | | |
map symbol | <8 | 8-15 ! 16-25 | 26-35 | >35
| ! ! | |
I | [ | |
7388, 738C: | | | | |
Millward--—--———- | [ |Amur maple, |Eastern redcedar, |Green ash, jack | —_—
| | Siberian | Manchurian | pine, eastern i
| | peashrub, | crabapple, white | white pine. {
| | Tatarian | spruce. i i
| | honeysuckle, | | |
| | lilac, northern | | |
| | whitecedar, | | |
| | American ] | |
| | cranberrybush. | | |
l | | | |
759: J | l l |
Waukenabo--===-~ | - |Siberian peashrub, [Russian-olive, |Green ash, Norway |Silver maple.
| | redosier dogwood,| white spruce, | spruce, eastern |
| | American | blue spruce, | white pine, |
| | cranberrybush. | northern | golden willow. |
| | | whitecedar. | |
| | | | l
795: | | ! ! |
Redby---=-=-—===-= | -— |Siberian peashrub, [Russian-olive, |Hackberry, green | —-—
| | redosier dogwood,| white spruce, | ash, Norway |
| | lilac, American | blue spruce. | spruce, jack |
| | cranberrybush. | | pine, red pine. |
| | | | |
870B, 870C, B870E:| | | | |
Itasca---————-—-- | - |Amur maple, |Eastern redcedar, |[Green ash, red | -
| | Siberian | Manchurian | pine, eastern |
| | peashrub, | crabapple, white | white pine. |
] | redosier dogwood,| spruce, blue | |
; | lilac. | spruce, northern |
| i { whitecedar. i |
| | | i |
Goodland-—--—--- jSiberian peashrub, |Russian-olive, |Green ash, jack | ——— | ———
| silver | eastern redcedar,| pine, red pine, | |
| buffaloberry, | Siberian | eastern white | |
I lilac. | crabapple, | pine. | |
| | Manchurian | | |
| | crabapple. | | |
I \ | | !
928C, 928D, 928F:| | | | |
Cushing--------~ | -—- |Amur maple, gray |Norway spruce, |Red maple, white | ——
| | dogwood, lilac, | white spruce, | ash, eastern |
| | northern | Black Hills | white pine. |
| | whitecedar, | spruce. i |
| | nannyberry | | |
| | viburnum, | | |
i { American | | !
| | cranberrybush. | | j
| : i E ;
Mahtomedi--~~---- | —-—= |Siberian peashrub, [Russian-olaive, |Eastern white i ——-
| | eastern redcedar,| green ash, jack | pine, Siberian i
| | Siberian | pine, red pine. | elm. !
| | erabapple, | | i
| | Manchurian | i |
| | crabapple, lilac.| | |
! | | i i
1150 i | ! | 1
SJevne-——c———o—oo | - {American plum, |Amur maple, |Norway spruce, |Silver maple.
| |
1 |
| |
| i
I i
| |

|
| willow,
|
i



Aitkin County, Minnesota—Part li

Windbreaks and Environmental Plantings--Continued

redosier dogwood,

lilac, American

cranberrybush.

white spruce,
blue spruce,
northern
whitecedar.

white pine,
golden willow.

| Trees having predicted 20-year average height, in feet, of--
Soil name and | | | | |
map symbol | <8 ! 8-15 | 16-25 | 26-35 | >35
\ ! | ! !
| | | | |
1353B: | | | ! i
Cutaway--------- | - | Amur maple, |Eastern redcedar, |Green ash, Norway | -——
| | Siberian | white spruce, | spruce, jack |
| | peashrub, lilac, | blue spruce, red | pine, eastern |
| | American | pine. | white pine. |
| | eranberrybush. | | |
| V | | f
1354A | I | | l
Aftad-—-—~-—-—-—= i - |Amur maple, gray |Norway spruce, |Red maple, white | J—
| | dogwood, lilac, | white spruce, | ash, red pine, |
| | northern | Black Hills | eastern white |
| | whitecedar, | spruce. | pine.
| | American | | |
| | cranberrybush. | | !
| | [ | [
1372: | | | i ;
Wealthwood-——-~-- | - |Redosier dogwood, |Green ash, |Silver maple, i -
| | white spruce, | tamarack, Norway | cottonwood, i
| | black spruce, | spruce. | golden willow. |
| | chokecherry, | | i
| | lilac, American | | |
| | cranberrybush. | | |
I | | ! ;
13758 | i i | i
Alban---~-—--——— i - jAmur maple, gray |[Norway spruce, |Red maple, white ;| ——
H | dogwood, lilac, | white spruce, | ash, red pine, |
! | northern | Black Hills | eastern white |
i | whitecedar, | spruce. | pine. |
| | American | | !
| | cranberrybush. | | |
| | | | |
1982: f | | | |
Baudette--—————~- | -- | Amur maple, |Eastern redcedar, |Green ash, red | -
| | siberian | Manchurian | pine, eastern |
| | peashrub, | crabapple, white | white pine. |
| | redosier dogwood,| spruce, blue | |
| | lilac. | spruce, northern | |
| | | whitecedar. | |
| | | | |
Spooner-——-—-—-- i -- |Siberian peashrub, |[Norway spruce, \Green ash, eastern\silver maple.
i | | |
| | | |
i | | |
| | ! !
| ; i




Soil Survey of

Windbreak Suitability Groups

(See text for a description of the characteristics of the
soils in each group)

Soil name

|
and | Windbreak suitability
map symbel | group

I
!

72: i

Shooker---------- i 2
\

119C: ‘

POMroy-——==~===== i 5
\

124:

Brickton--------- | 2, drained; 10, undrained
|

133B: 1

Dalbo--———mm————— | 4
[

142: i

Nokay--=-=—===—==-— | 1
I

144B, 144C: |

Flake--mmemcmaee v | ar
\

1468 ‘

Wabedo———-——————— | aF
\

147 \

Spooner—-—-~-—--=—=--- | 2
|

1528, 152C, 152E: |

Milaca--—--—————- i 4F
!

164B ]

Mora—-—-—-——-———--—- | aF
\

166: |

Ronneby-~----—--— | aF
\

1678: ‘

Baudette—---———--~- | 3
l

186:

Nemadji-----=---— | 1
\

1888, 188C, 188E: |

Omega--~-—---—————-— ‘; 3

202: !

Meehan--—--——=———— ! 1
i

2048B: |

Branstad--------—- i 3
\

204C, 204E: |

Cushing--------=~~ | 3
\

218:

Watab--————————== l 2
l

240B, 240C: |

Warba--=-——-—————-— | 3

243: |



Aitkin County, Minnesota—Part !

Windbreak Suitability Groups--Continued

Soil name
and
map symbol

Windbreak suitability
group

268B, 268C, 268E,
268F:
Cromwell-———-—----

292:
Alstad------———---

302B, 302C:
Rosholt—-————————-

346:
Talmoon-—-----—---

428:

Hassman----—-———--
454B, 454C, 454E,
454F:

Mahtomedi--—-----

458B, 458C, 458E:
Menahga--—-—-—————-~

464B:
Brennyville------

469B:
Hillcity-----—-—-——-

502:
504B, 504C:
Duluth--———————-—--

504E:
Duluth---——-—-—we=--

532:

540:
Seelyeville-—————

541:

2W,

2w,

1,

2H,

2H,

2H,

2H,

2H,

drained;

drained;

drained;

drained;

drained;

drained;

drained;

drained;

6G

10,

4F

10

10,

10,

10,

10,

10,

10,

10,

undrained

undrained

undrained

undrained

undrained

undrained

undrained

undrained



% Soil Survey of

Windbreak Suitability Groups--Continued

Soil name

!
and | Windbreak suitability
map symbol | group
\
|
549: |
Greenwood—--——---~- | 10
|
563: |
Northwood-—-—-——- I 2H, drained; 10, undrained
i
S64: |
Friendship------— | 7
|
607: |
Pengilly-——-————-~ | 10
|
615: |
Cowhorn-----—----- | 1
|
617B: |
Goodland-——-——-——-- l 6G
[
618B: [
Itascam—e—mec—————— | 3
|
621: |
Morph----—--——--- i 2
i
625 |
Sandwick-—————-—-- | 2
|
627: |
Tawas———————————— | 2H
|
628: 1
Talmoon--—----~--- i 2W, drained; 10, undrained
|
629B: |
Wawina--—~—=wo———— | 5
|
672: |
Willosippi------- j 2
|
685: |
QOesterle-———————- | 1
|
732B: |
Bushville----—---- | 5
|
734: ]
Cormant-——------- | 2
|
736: i
Ronneby---------- | aAF
|
Mora-~---————————-- | aF

7388, 738C: i

Milaca---—-=--—--- | 4F
!

Millward--------~ | 5
|

759: |

Waukenabo--—----—- | 2
|

795: |



Aitkin County, Minnesota—Part Il 57

Windbreak Suitability Groups--Continued

Soil name

|
and | Windbreak suitability
map symbol | group
|
!
797: i
Mooselake——~----- | 2H, drained; 10, undrained
i
Lupton--—————m-— | 2H, drained; 10, undrained
i
798 |
Sago-——-—=——-c——- | 2W, drained; 10, undrained
!
RoscoOmmMON—~—~~—=—=-— | 5, drained; 2, undrained
|
799: |
Seelyeville------ | 10
|
Bowstring--—---=--- | 10
|
869: |
Lobo-——~-—--—-—-—- i 10
‘.
Waskish---c————-- | 10

870B, 870C, 870E: |

Itasca-——=-—————— | 3
|

Goodland-——------ | 6G
I

872: |

Pengilly---—-—--- | 10
|

Winterfield------ | 10

928C, 928D, 928F: |

Cushing---------- i 3
|
Mahtomedi--—---—- | 7
I
980: [
Blackhoof-------- | 2W, drained; 10, undrained
!
Mahtowa---------- | 2W, drained; 10, undrained
|
990: ‘
TWig--—---—~===-- | oW
l
Giese---—ww------ | 2, drained
|
1002: ‘
Borosaprists----- | 10
|
Fluvaquents-----— | 10
t
1030: i
PitS——m—m—m e ——— i 10
i
Udipsamments----— | 10
|
1031: |
Histosols--—~—=-- | 10
i
1072: |
Udorthents-----—— | 10
|
1115: !

Newson--—~———-———=-- ! 2, drained: 10, undralned



58

Windbreak

Suitability Groups--Continued

Soil name

|
and | Windbreak suitability
map symbol | group

|
|

1150: |

Jevine-————-——————— i 2
T

1154: |

Sax—————————————— | 2W, drained: 10, undrained
!

1353B: |

Tutaway-—————————

1354A:

1372:

Wealthwood— ——————

1375B:

1982:

Baudette-————————

Spooner————————— -

1883:

2W, drained; 10, undrained

2H, drained; 10, undrained




Forest Land

59

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

For most soils spring is the most limiting season.
Alternate thawing and freezing during snowmelt
cause saturation and low strength of the surface soil
layers. When thawing is complete, saturation
continues for short periods in well drained soils to
nearly all year in very poorly drained depressional
soils. Degrees of wetness are generally proportionate
to water table height and duration. The water table
generally is lower in the summer during the heavy
use of moisture by vegetation and is nearer the
surface during periods when absorbed precipitation is
greater than the vegetation requires. Harvesting
during periods of saturation usually resuits in severe
soil damage. except when the soil is frozen. The
preferred season for timber harvest on many soils is
winter, when wetness and low soil strength can be
overcome by freezing.

Considerations shown in the table are as follows:

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 1o 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
v the map unit name.

Surface bouiders.—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

Haul roads serve as transportation routes from log
landings to primary roads. Generally, haul roads are
unpaved, but some are graveled.

Considerations shown in the table are as follows:

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” I1s in the map
unit name.

Forest Log Landing Considerations

Log landings are areas where logs are assembled
for transportation. Areas that require little or no
cutting, filling, or surface preparation are desired.

Considerations shown in the table are as follows:

Slope.—The slope is more than 3 percent.

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

Wetness.—The map unit component 1s 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

Considerations shown in this table are as follows;

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

(Only the soils suitable for woodland are listed. See text for a
description of the considerations listed in this table)

Soil name

|
and | Forest land harvest equipment
map symbol | considerations
I
D
72: |
Shooker--————————— - | Susceptible to rutting and wheel slippage
| Wetness
E
119¢: i
POMroy——————=———————————- | Poor traction (loose sandy material)
124: |
Brickton-——-————————————- | Susceptible to rutting and wheel slippage
| Wetness
|
1338 |
Dalbo-———— oo | Susceptible to rutting and wheel slippage
i
142 |
Nokay--=-——===——=—wu——o— o | Wetness
i
144B i
Flak———smmmmmmmm e | Wetness
144C: i
FlaK--mmoe—mm—mmmmm e | No major considerations or hazards
|
146B: |
Wabedo———=-———— oo | Wetness
|
147: |
SpOONer——e-— - | Susceptible to rutting and wheel slippage
| Wetness
|
152B |
Milaga~———=m—————m———em—— | Wetness
!
152¢C |
Milaca---====--—m———————— | No major considerations or hazards
|
152E |
Milaca------—-——-—————————- | Slope
|
164B |
Mora-————----memmmm—m e | Wetness
I
166 |
Ronneby-—-—cemmmmmmem | Wetness
|
167B: |
Baudette--—--————~————- | Susceptible to rutting and wheel slippage
|
186: !
Nemadji---——=--———c-c—————= | Poor traction (loose sandy material)
| Wetness
|
188B, 188C: |
Omega——-————======m————— | Poor traction (loose sandy material)
|
188E i
Omega-——~——————=m——————— | Poor traction (loose sandy material)

| Slope
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Forest Land Harvest Equipment Considerations--Continued

Soil name
and
map symbol

Forest land harvest equipment

considerations

202:

Meehan--——-—-—c— e

204B:
Branstad-—-————————ommmmun

204cC:
Cushing--———————————wuu——

204E:
Cushing---=-mc-m—mcmom -

268B, 268C:

Cromwell--

268E, 268F:

292:
Alstad--————-— e

3028, 302C:
Rosholt-——-ccmmmm e
346:

Talmoon--——=mmemmm e —

428
Hassman--—-=-—————=———e————

454B, 454C:
Mahtomedi-—————wec—oeooc
454E, 454F:

Mahtomedi-———————w—mceaeuo

458B, 458C:
Menahga---—-—-—--————————-~

Poor traction (loose sandy
Wetness

Susceptible to rutting and
Wetness

No major considerations or

Slope
Susceptible to rutting and

Poor traction (loose sandy
Wetness

Susceptible to rutting and

Susceptible to rutting and

Susceptible to rutting and

Wetness

Susceptible to rutting and

Wetness

No major considerations or

Slope

Susceptible to rutting and
Wetness

No major considerations or

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Poor traction (loose sandy

Poor traction (loose sandy
Slope

Poor traction (loose sandy

material)

wheel slippage

hazards

wheel slippage

material)

wheel slippage

wheel slippage

wheel slippage

wheel

slippage

hazards

wheel slippage

hazards

wheel slippage

wheel slippage

material)

material)

material)
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Forest Land Harvest Equipment Considerations--Continued

Soil name

|
and | Forest land harvest equipment
map symbol | considerations

|
i
l

458E: |

Menahga-----—-—————————— -~ | Poor traction (loose sandy material)
| Slope
[

464B: |

Brennyville-———---—-c-o—— | Wetness
|

469B: |

Hillecity-=------—-—--————— | No major considerations or hazards
|

502: !

Dusler---——---—————————-—- | Wetness

504B, 504C: |

Duluth | Susceptible to rutting and wheel slippage
|

504E: |

Duluth-——mm e~ | Slope
| Susceptible to rutting and wheel slippage
i

531: |

Beseman—-——-=—-=--—-————-——- | Susceptible to rutting and wheel slippage
[ Wetness
\

532 !

Sago----———————=m=————-——— | Susceptible to rutting and wheel slippage
| Wetness
\

533 \

Loxley---—-————=~=c--cc—-—- | Susceptible to rutting and wheel slippage
| Wetness
|

540: |

Seelyeville-——=-==-r—————— | Susceptible to rutting and wheel slippage
| Wetness
\

541 |

Rifle--~--mcmommmm o —m - | Susceptible to rutting and wheel slippage
| Wetness
l

543 !

Markey---—-=—--—-----——--——-~ | Susceptible to rutting and wheel slippage
| Wetness

544: !

Cathro—-——————wcecmmoo———— | Susceptible to rutting and wheel slippage
| Wetness
|

546: |

Lupton---———————————————~ | Susceptible to rutting and wheel slippage
| Wetness
!

549: i

Greenwood—-—————=————————— | Susceptible to rutting and wheel slippage
| Wetness
!

564: i

Friendship----——---===—~~ | Poor traction (loose sandy material)
;

607 : i

Pengilly---——-—————=—————— | Flooding

Wetness

63
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Forest Land Harvest Equipment Considerations--Continued

Soil name

|
and | Forest land harvest equipment
map symbol | considerations

|
|

615: |

Cowhorn------——-—--—c--- | Poor traction (loose sandy material)
| Wetness
!

617B: |

Goodland--—-—-—cecem o | No major considerations or hazards
i

618B: i

Itasca--———-———————————— | No major considerations or hazards
|

621: ]

Morph= - e | Wetness
|

625: |

Sandwick---—-————————————— [ Poor traction (loose sandy material)
| Wetness
|

627: |

Tawas———————————————————— | Susceptible to rutting and wheel slippage
| Wetness
|

628: |

Talmoon-—-———————————————— | Susceptible to rutting and wheel slippage
| Wetness
|

629B: |

Wawina--—-=---—wem o | Poor traction (loose sandy material)
|

672: |

Willesippi--------==----~ | Susceptible to rutting and wheel slippage
I Wetness
|

685: |

Oesterle----wome | Wetness
l

732B: |

Bushville--—---————-—-ou— | Poor traction (loose sandy material)
| Wetness
!

734: |

Cormant-------cmecmmme e | Poor traction (loose sandy material)
| Wetness
I

736: |

Ronneby-----—--——c—ooo [ Wetness
|

Mora-—--—--————=-——=—— e | Wetness
|

7388 i

Milaca-=—-m—mmcm e | Wetness
i

Millward---—-—-——————————-— | No major considerations or hazards
i

738C: i

Milaca-------——-—-—-—--—— | No major considerations or hazards
|

Millward----------------- | No major considerations or hazards
!

759« !

Waukenabo---————————————— | Susceptible to rutting and wheel slippage

| Wetness
|

Soil Survey of
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Forest Land Harvest Equipment Considerations--Continued

Soil name

I
and | Forest land harvest equipment
map symbol | considerations
|
i
795 |
Redby-------emmmmmme e | Poor traction (loose sandy material)
| Wetness
|
797: ]
Mooselake———————————————— | Susceptible to rutting and wheel slippage
| Wetness
[
Lupton-—----—mm e | Susceptible to rutting and wheel slippage
| Wetness
|
798 |
Sago-—-——————————— | Susceptible to rutting and wheel slippage
| Wetness
|
ROSCOMMON———————————————— i Poor traction {loose sandy material)
i Wetness
|
869 |
Lobo-—m—mmm e | Susceptible to rutting and wheel slippage
| Wetness
|
Waskish--————————— | Susceptible to rutting and wheel slippage
| Wetness
|
870B: |
Itasca-————--rmmmmmmm e | No major considerations or hazards
|
Goodland------—-—=——————- | No major considerations or hazards
|
870C: |
Itasca-—————~—————————me | Poor traction (loose sandy material)
|
Goodland-------————--o——- | No major considerations or hazards
|
870E: |
Itasca-—-————-—————=—o————o | Poor traction (loose sandy material)
| Slope
|
Goodland-——-—mmmmmmmm——oo | Slope
|
872: |
Pengilly-—---———————o— o | Flooding
| Wetness
|
Winterfield----—-——-————- | Flooding
| Poor traction (loose sandy material)
| Wetness
|
928cC: |
Cushing-----------ooooooe | Susceptible to rutting and wheel slippage
|
Mahtomedi—-———~--~--o-o--— | Poor traction (loose sandy material)
|
928D, 928F: |
Cushing--—---m-cmeoemm o | Slope
| Susceptible to rutting and wheel slippage
|
Mahtomedi----—---———-————— | Poor traction {loose sandy material)

{ Slope

65
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Forest Land

Harvest Equipment Considerations--Continued

s

oil name
and

map symbol

Forest land harvest equipment

considerations

980:
Blackhoof

Mahtowa--

1353B:
Cutaway--

1372:
Wealthwoo

1982:
Baudette-

Spooner--

Ao mmmmm e

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness
Susceptible to rutting and
Wetness
Susceptible to rutting and

Wetness

Poor traction (loose sandy

Wetness

Susceptible to rutting and
Wetness

Susceptible to rutting and
Wetness

Poor traction (loose sandy
Wetness

Poor traction (loose sandy
Wetness

Poor traction (loose sandy
Wetness

No major considerations or

Susceptible to rutting and
Wetness
Susceptible to rutting and

Susceptible te rutting and
Wetness

wheel slippage

wheel slippage

wheel slippage

wheel slippage

material)

wheel slippage

wheel slippage

material)

material)

material)

hazards

wheel slippage

wheel slippage

wheel slippage

Soil Survey of
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Forest Haul Road Considerations

(Only the soils suitable for woodland are listed. See text for a
description of the considerations listed in this table)

Soil name

i
and i Forest haul road
. map symbol | considerations
|
i
72: |
Shooker-—-———=-——--oc-——u-o | Low bearing strength
| Wetness
|
119C: |
POMYOY===——===m=————————— | Slope
|
124: |
Brickton--————--—mmeemm | Low bearing strength
i Wetness
i
133B [
Dalbo--———--——————momm - | Low bearing strength
|
142 |
Nokay--~————=—==————————- | Wetness
\
144B |
Flak--—---—r—mmmmmmmome | Slope
| Wetness
|
144C |
Flak———--mmmmm e | Slope
|
146B |
Wabedo————-——-—m— | Wetness
|
147: |
Spooner----—-———=——————--—— | Low bearing strength
| Wetness
|
1528 |
Milaca——====—==m—————=~——— | Slope
| Wetness
|
152C, 152E: |
Milaca---—==——-——————==———- | Slope
|
164B: i
Mora-—-----mm——wmm | Wetness
i66: i
Ronneby-«-=c=-—————mmemo | Wetness
i
167B: j
Baudette-----—-——-———==———- | Low bearing strength
I
186: 1
Nemadjl---—-——---=——~—————= | Wetness
i
1888 |
omega—-—~——————————====-—-— | No major considerations or hazards
!
188C, 188E: !
Omega——=-===~-———m====——— | Slope
i
202 f

Meehan------—-—————=====—~ | Wetness
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Forest Haul Road Considerations--Continued

Soil name

|
and | Forest haul road
map symbol | considerations
I
!
204B: f
Branstad-------~--mmaea—— | Low bearing strength
| Wetness
I
204C: |
Cushing-—-—----m-memma | Slope
i
204E: |
Cushing-------recweco—— | Low bearing strength
| Slope
|
218: |
Watab-——cem e | Wetness
[
2408B: |
Warba————-——————— . | Low bearing strength
[
240c: |
Warba-—-=w—cmmmme o | Low bearing strength
| Slope
!
243: |
Stuntz~e—e e e | Low bearing strength
| Wetness
|
266 |
Freer——memmmmm—————— | Low bearing strength
| Wetness
!
268B: |
Cromwell----—-—-mmmmmmm o | No major considerations or hazards
|
268C, 268E, 268F: |
Cromell—wem oo mm e e e | Slope
|
292: |
Alstad--————-~+=memm - | Low bearing strength
| Wetness
|
302B: |
Rosholt-—-—ommmm e | No major considerations or hazards
|
302C: i
Rosholt—-——ommmmmmm | Slope
|
346: |
Talmoon---—=—-cewm oo | Low bearing strength
| Wetness
I
428: ]
Hassman----—-—=-c—mmeeoe—o | Low bearing strength
| Wetness
!
454B: |
Mahtomedi--—————————————— | No major considerations or hazards
|
454C, 454E, 454F: |
Mahtomedi-——-——-co—mcmmmoe | Slope
|
458B: |
Menahga—--—--——-——-————————— | No major considerations or hazards
t
458C, 458E: i

Slope

Soil Survey of
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Forest Haul Road Considerations--Continued

Soil name

|
and | Forest haul road
map symbol | considerations
|
|
464B: |
Brennyville-————————-—euo | Wetness
|
469B: |
Hillcity----—-—=——=————-— | No major considerations or hazards
|
502: |
Dusler--—=we-mm=——————— o | Wetness
|
504B: |
Duluthe--—mm e | Low bearing strength
|
504C, 504E: |
Duluth——cmmmmmmmm e oo | Low bearing strength
| Slope
|
531: |
Beseman----we-e-———————-— | Low bearing strength
| Wetness
|
532 |
Sago--——-—-——————m—— o | Low bearing strength
| Wetness
|
533 |
Loxley--—-————vmmmmmm——— e | Low bearing strength
| Wetness
|
540: [
Seelyeville--———-—--——-= | Low bearing strength
| Wetness
|
541: |
Rifle-——-——————————cmmm | Low bearing strength
| Wetness
|
543: |
Markey--——-——————moo-mo——— | Low bearing strength
| Wetness
|
544: |
Cathro--——--remmmmmmoo o | Low bearing strength
| Wetness
|
546 ]
Lupton---—--———-mem——————— | Low bearing strength
| Wetness
I
549: |
Greenwood—-———-—————————~ | Low bearing strength
| Wetness
|
564: |
Friendship-—————=-——————- | No major considerations or hazards
|
607: |
Pengilly--—-————;-——eo-mmmum | Fleoding
| Wetness
|
615: !
Cowhorn----——w--mmem oo | Wetness
[
617B: |

Goodland--——-——c—-—mmm o | Slope
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Forest Haul Road Considerations--Continued

Soil name
and
map symbol

Forest haul road
considerations

625:
Sandwick--=c—o— oo

627:

672:
Willosippi-—=—=—==—c——————eu

685

Oesterle————— e

732B:
Bushville—-——ooouo

734:
Cormant--———=——emmmm_—

736:
Ronneby--~-——————cmc

Millward-———————c-wc————__

738C:

759:
Waukenabo-——————— -

797:
Mooselakew-—————————— -

Lupton-—-—-————————— e

No major considerations or hazards

Wetness

Wetness

Low bearing strength
Wetness

Low bearing strength
Wetness

Slope

Low bearing strength
Wetness

Wetness

Wetness

Wetness

Wetness
Wetness
Slope

Wetness

Slope

Slope

Slope

Low bearing strength
Wetness

Wetness

Low bearing strength
Wetness

Low bearing strength
Wetness

Soil Survey of
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Forest Haul Road Considerations--Continued

Soil name |

and | Forest haul road
|
|

map symbol considerations

798
Sago-———--——————===—=-—-——=-- | Low bearing strength
| Wetness
|
Roscommon--—-———-————————-—- | Wetness
!
869: !
Lobo-mmcmm e m e - | Low bearing strength
| Wetness
|
Waskish-~=-cmcommmmmm | Low bearing strength
| Wetness
|
870B: i
itasca--——-——--———-——————= | No major considerations or hazards
Goodland--------——=—=—--— | No major considerations or hazards
[
870C, 870E: |
Itasca--——~———====-=—~———- | Slope
|
Goodland--=-m——wmm——mm—mmm | Slope
|
872: |
Pengilly-----—----——-—--- | Flooding
| Wetness
\
Winterfield----=-----——~- | Flooding
| Wetness
\
928C, 928D, 928F: |
Cushing---=-—===—————=--- | Low bearing strength
| Slope
[
Mahtomedi--——-—wm——m———wmm | Slope
|
980: |
Blackhoof----——-—=ccc——-- i Low bearing strength
| Wetness
Mahtowa—-——~—————————————- | Low bearing strength
| Wetness
i
990: ;
TWig-==—————m——mr——m - | Low bearing strength
| Wetness
|
Giese——————m——mm-——————— | Low bearing strength
| Wetness
i
1115: i
NeWwSON-=-——=m=————==——— === | Wetness
i
1150: i
Jevne-—-——=—m————————————— | Low bearing strength
| Wetness
|
1154 i
SaX—m—m—mm e m— | Low bearing strength
| Wetness
13538 i

Cutaway---——==—-——-=—-—---—- | Wetness
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Forest Haul Road Considerations--Continued

Soil name
and
map symbol

Forest haul road
considerations

1372:
Wealthwood—-—-——~ccmmommc

1375B:

1982:
Baudette---—-—cmmmmmee o

SpPOONEr——————— e

Wetness

Wetness

Slope

Low bearing strength
Wetness
Low bearing strength

Low bearing strength
Wetness

Soil Survey of
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Forest Log Landing Considerations

(Only the soils suitable for woodland are listed.

See text for a

description of the considerations listed in this table)

Soil name

I
and i Forest log landing
map symbol | considerations

|
|

72: I

Shooker-~==w—-—m——wv——-——-— | Susceptible to rutting and wheel slippage
| Wetness
|

119C: |

POMroy-———-=-———————-————— | Slope
|

124: |

Brickton--------—-=r————- | Susceptible to rutting and wheel slippage
| Wetness
i

133B: i

Dalbo---———em e mmm e | Slope
| Susceptible to rutting and wheel slippage
|

142: |

Nokay-——-——=mm———mmeem o | Wetness
|

144B: |

Flak-wem————m=m———memmm | slope
| Wetness
|

144cC: |

FlaK--——cme—mmmm e e | Slope
|

146B: |

Wabedo--—==————mcm———me | Slope
| Wetness
|

147: |

Spooner-—-——-e-—————w-————— | Susceptible to rutting and wheel slippage
| Wetness
|

152B: i

Milaca-———eco——m——mmo - | Slope
| Wetness
|

152C, 152E: |

Milaca-==-————cc—————eewm | Slope
|

164B: |

MOra-—-——-e——m——m e — | Slope
| Wetness
|

166 |

Ronneby———-————=o——————~—— | Wetness
|

167B: i

Baudette——w————wmm—m—m——— | Slope
| Susceptible to rutting and wheel slippage
|

186: |

Nemadji-—=m——=———e-m—mem—m | Wetness
|

1888, 188C, 188E: |

Omega---—-—=—===-—=———=—= | Slope
|

202: |

Meehan-——-———=-————wo——— - | Wetness
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Forest Log Landing Considerations--Continued

Soil name

|
and | Forest log landing
map symbol | considerations
l
i
204B: !
Branstad--———~——————w | Slope
| Susceptible to rutting and wheel slippage
| Wetness
I
204C: i
Cushing-—---—-——memooo | Slope
[
204E: |
Cushing------~--—mec | Slope
| Susceptible to rutting and wheel slippage
|
218: |
Watabw—e—m e | Wetness
l
240B, 240C:
Warba---—-—--—--———— o~ | Slope
| Susceptible to rutting and wheel slippage
!
243: [
Stuntz----—————- e | Susceptible to rutting and wheel slippage
| Wetness
[
266: i
Freer-—--—--e--—mmmmme o | Susceptible to rutting and wheel slippage
| Wetness
|
268B, 268C, 268E, 268F: |
Cromwell ———cocmmmmmm | Slope
|
292: |
Alstad----——-——-—comemm | Susceptible to rutting and wheel slippage
| Wetness
I
3028, 302¢: |
Rosholt————mmcmmmm | Slope
|
346: |
Talmoon—-———--————-eu—————— | Susceptible to rutting and wheel slippage
| Wetness
!
428: i
Hassman--—--—-———————————— | Susceptible to rutting and wheel slippage
| Wetness
|
454B, 454C, 454E, 454F: |
Mahtomedi~———m—commmmm | Slope
[
458B, 458C, 458E: |
Menahga--——--——--———— | Slope
l
4648B: |
Brennyville--~-~-—————- | Slope
| Wetness
|
469B: |
Hilleity-—mwocm oo | Slope
!
502: |
Dusler--————————————— - | Wetness
I
504B, 504C. 504E: |
Duluthem e | Slope

Susceptible to rutting and wheel slippage

Soil Survey of
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Forest Log Landing Considerations--Continued

Scil name

|
and | Forest log landing
map symbol | considerations

|
[

531: |

Beseman--—---------—------ | Susceptible to rutting and wheel slippage
| Wetness
|

532, |

88g0-----omoomome oo | Susceptible to rutting and wheel slippage
| Wetness
|

533: [

Loxley---=-=-=-----omweo o | Susceptible to rutting and wheel slippage
| Wetness
1

540: |

Seelyeville-—-----——-o-—- | Susceptible to rutting and wheel slippage
| Wetness
|

541: !

Rifle--------ooooommeo | Susceptible to rutting and wheel slippage
| Wetness
i

543: |

Markey-----wew—ooo oo | Susceptible to rutting and wheel slippage
i Wetness
|

544: |

Cathro------mmoooo oo | Susceptible to rutting and wheel slippage
| Wetness
!

546: I

Lupton---——--omome oo | Susceptible to rutting and wheel slippage
| Wetness
\

549: |

Greenwood-———-—-—---oo--- | Susceptible to rutting and wheel slippage
| Wetness
|

564: |

Friendship-------c--uoo-- | No major considerations or hazards
\

607 : |

Pengilly------------o——v | Flooding
| Wetness
|

615: |

Cowhorn-—-—-———————————————— | Wetness
|

617B: |

Goodland-—----mmmmemmeeam | Slope
l

618B: |

Itasca-——————————=——————~ | Slope
1

621: |

Morph----—----—-—--o—--- | Wetness
\

625: |

Sandwick----—-———-——————— | Wetness
!

627 i

Tawas-———=-—=—=—=--——---—— | Susceptible to rutting and wheel slippage

Wetness

75
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Forest Log Landing Considerations--Continued

Soil name
and

map symbol

Forest log landing

considerations

628:
Talmoon——————— - m e

629B:
Wawina-ee-comcmcmcccme e —— e
672:
Willosippi--—---weecmaccn=
685:
Oesterle---—-——ce—memo——
732B:
Bushville~wemcommmeo oo
734:
Cormant-—-—-——— e

736:
Ronneby-—-——wcweceacacoax

738B:

Milaca-—————— e

Millward-—————————————— =

738C:
Milaca-————————— ..

Millward--—-—-—--—c-cmcaceemr

759:
Waukenabo--wmr—mm—m oo

797:

ROBCOMMON-————————— e m e

869:

Susceptible to rutting and wheel slippage

Wetness

Slope

Susceptible to rutting and wheel slippage

Wetness

Wetness

Slope
Wetness

Wetness

HWetness
Slope
Wetness
Slope

Wetness

Slope

Slope

Slope

Susceptible
Wetness

HWetness

Susceptible

Wetness

Susceptible

Wetness

Susceptible

Wetness

Wetness

Susceptible

Wetness

Susceptible
HWetness

to

to

to

to

to

to

rutting

rutting

rutting

rutting

rutting

rutting

and

and

and

and

and

and

wheel

wheel

wheel

wheel

wheel

wheel

slippage

slippage

slippage

slippage

slippage

slippage

Soil Survey of
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Forest Log Landing Considerations--Continued

Soil name
and

Forest log landing

870B, 870C, 870E:

Itasca—-——————————— - | Slope
|
Goodlandewewemwenc—memm - | Slope
|
872: |
Pengilly-weeemmmemame———e | Flooding
| Wetness
I
Winterfield-—--cmeecron—- | Flooding
Slope

928C, 928D, 928F:
Cushing-m-=-=-——-——mm—o o | Slope

|
| Wetness
|
|

f
|
map symbol | considerations
|
|
|

| Susceptible to rutting and wheel slippage
|

Mahtomedi-~cwmmm——mooooo | Slope
|

980: |

Blackhoof-~—==mmcmm-mommn | Susceptible to rutting and wheel slippage
| Wetness
|

Mahtowa----—--——-wccewrcwu- | Susceptible to rutting and wheel slippage
| Wetness

990: |

TWwig--—-————c——e e | Susceptible to rutting and wheel slippage
| Wetness
|

Giese——-—----——o—o—eeomoo | Susceptible to rutting and wheel slippage
| Wetness
|

1115: |

T | Wetness
|

1150: |

Jevne-———-—-——soemmmm———— | Susceptible to rutting and wheel slippage
| Wetness
|

1154: |

Sax-——-—=em—mecmmm | Susceptible to rutting and wheel slippage
| Wetness
|

13538: |

Cutaway--————————~——————— | Slope
| Wetness
|

1354A: ]

Aftad-——————ce———m— | Wetness
|

1372: |

Wealthwood--—-—————cwmeem | Wetness
i

1375B: |

Alban-~-——-— e e | Slope
|

1878 |

Hamye-——— e e — e | Susceptible to rutting and wheel slippage

| Wetness

77
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Forest Log Landing Considerations--Continued

Soil name

\
and | Forest log landing
map symbol | considerations

1
I

1982: |

Baudette--——————-—-----—- | Susceptible to rutting and wheel slippage
1
!

Spooner-—-——-—————————— | Susceptible to rutting and wheel slippage

| Wetness
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Forest Land Site Preparation and Planting Considerations

(Only the soils suitable for woodland are listed. See text for a

description of the considerations listed in this table)

Soil name
and
map symbol

Site preparation and planting
considerations

72:
Shooker—--—-—- - | Wetness
I
119cC: |
POMIOY————=-—————————————~ | Water erosion
|
124: |
Brickton----———————co--— | Wetness
|
133B: \
DalbO— o= | No major considerations or hazards
I
142: i
Nokay-———-—mmo———mom———m— o | Wetness
i
144B: !
FPlaK—-momm e | Water erosion
| Wetness
1
144C: \
FlaKeeomommmme oo | Water erosion
\
146B: \
Wabedo-——————-——ccrmm oo o | Wetness
\
147 |
SpoOner—=—=—- e | Potential poor tilth and compaction
| Wetness
|
152B: i
Milaca--—e—m—mm o i Water erosion
| Wetness
i
152¢: |
Milaca------c-cmmmmmm | Water erosion
l
152E: \
Milaca-----—-—-~-—————=--- | Slope
| Water erosion
!
164B: i
MO @m~mm e e | Wetness
\
166: i
Ronneby-——--—c—ommme o | Wetness
:
167B: i
Baudette----—-—-—————————— | No major considerations or hazards
|
186: i
Nemadji-----—-—-————————- | Wetness
i
188B: i
omega-—-—-—————-————————— | No major considerations or hazards
!
188C: f

Water erosion
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Forest Land Site Preparation and Planting Considerations--Continued

Soil name

|
and | Site preparation and planting
map symbol | considerations

|
|

188E |

Omega--==~—————————wcwcocn- | Slope
| Water erosion
I

202: |

Meehan--——ccmmemmmmmmmoo o | Wetness
|

204B: |

Branstad--———===-=m———oo—o | Wetness
|

204cC: i

Cushing--w-——-——cocmueeex | Water erosion
|

204E: !

Cushing-=w=m———mem—me e | Slope
| Water erosion
|

218: |

Watab-—er———m e e memeeee | Wetness
|

240B |

Warba--—-—we-ve—o— o | No major considerations or hazards
|

240cC |

Warba----—-w-——mmmmmee | Water erosion
|

243 |

Stuntze-—-—-—m—mm——— | Wetness
|

266: |

Freer-—-—=m-———————————e———— | Potential poor tilth and compaction
| Wetness
|

268B: |

Cromwell-—-—---——omm e | No major considerations or hazards
I

268C: |

Cromwell--wo-ommmomommo | Water erosion
|

268E, 268F: |

Cromwell-———---ememmmmem oo | Slope
| Water erosion
|

292: |

Alstad--—--——————————m——— | Wetness
|

302B: |

Rosholt-erm-mmmmmm e e | No major considerations or hazards
!

302C: i

ROsholt—m—mmcmm oo | water erosion
f

346: |

Talmoon-——————mem———————— | Wetness
|

428: |

Hassman-----—-——-—-—————— | Potential poor tilth and compaction
| Wetness
!

454B: i

Mahtomedi----==-=———————— | No major considerations or hazards
|

454C: |

Mahtomedi--——-——-——w---——- | Water erosion
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Forest Land Site Preparation and Planting Considerations--Continued

Soil name

|
and | Site preparation and planting
map symbol | considerations
!
|
454E, 454F: |
Mahtomedi-—————-—————— | Slope
| Water erosion
|
458B: |
Menahga---—-———c—c—ccwu-o | No major considerations or hazards
|
458C: |
Menahga---==--wcommme o | Water erosion
I
458E: |
Menahga-—--—-——cmcmeemeee | Slope
| water erosion
|
464B: |
Brennyville-—————-—-—o— | Wetness
|
469B: |
Hilleity--———————-——-omt | No major considerations or hazards
|
502: |
Dusler-——-——— - | Wetness
I
5048 |
Duluth-—-——-— - | No major considerations or hazards
|
504C: |
Duluth-——mm e | Wwater erosion
I
504E: |
Duluth--erme e e e e e | Slope
| Water erosion
I
531: |
Beseman-—-------e-co-ooou | Wetness
|
532: I
8ago——————— e | Wetness
|
533 |
Loxley-——-———memm——ee | Wetness
|
540: |
Seelyeville-———————ooemn | Wetness
|
541;: |
Rifle-—-emm e | Wetness
|
543 |
Markey--———-——-—————oo— | Wetness
|
544: |
Cathro--—cemememc e~ | Wetness
|
546 i
Lupton-—m———m e | Wetness
!
549: |
Greenwood--—————~-—— . | Wetness
|
564: |

Friendship-~~~vve—co—o—— | No major considerations or hazards



82 Soil Survey of

Forest Land Site Preparation and Planting Considerations--Continued

Scoil name

!
and | Site preparation and planting
map symbol | considerations
|
i
i
607: ;
Pengilly-—-——-—e—mm— | Flooding
| Wetness
615: |
Cowhorn----—-————-—--————— j Wetness
617B: |
Goodland-----—-=-==—-m—-mmn | Water erosion
\
618B: |
Itasca---====m---—m———e—o | No major considerations or hazards
\
621: \
Morph--—-——— e e | Wetness
\
625: \
Sandwick--—-—--—-————-—--——— i Wetness
i
627 : ;
TaWwaS-======me————————— | Wetness
\
628: |
Talmoon-—-——————=—————————— | Wetness
!
629B: |
Wawina------——————--—————— | Water erosion
672: |
Willosippi---=--=-~—-——-—-= | Potential poor tilth and compaction
| Wetness
\
685: |
Oesterle--————~--——————— == | Wetness
|
732B: |
Bushville-———————woc—c——-— | Wetness
|
734: !
Cormant--—-—--e—————— | Wetness
|
736: |
Ronneby---=---—r———momou- | Wetness
|
Mora-—-—===---mm——————— - | Wetness
I
738B: |
Milaca———————~mmmmm | Water erosion
| Wetness
\
Millward----------——————— | Water erosion
i
738C: i
Milaca--————-=——-———————- | Water erosion
|
Millward------————=—=---- | Water eroesion
i
759 |
Waukenabo------—————————— | Wetness
i
795 !
|

Redby---—-——--—-== === —— | Wetness
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Forest Land Site Preparation and

83

Planting Considerations--Continued

Soil name

|
and | Site preparation and planting
map symbol i considerations
!
797: {
Mooselake-——=~~=——---———— | Wetness
|
Lupton--——————=mmmmmm——e | Wetness
\
798: |
SA8gO~mm—m—m—mmm e m | Wetness
\
ROSCOMMON-————————=——————— | Wetness
|
869: |
LobO=mmm e | Wetness
i
Waskish-———————cmmmem o | Wetness
i
8708: |
tasca-—-————=--—----——--—— i No major considerations or hazards
!
Goodland-—-—----—-—~=—==—-—- | No major considerations or hazards
|
870C: |
Itasca--—=-—====-———————— | Water erosion
l
Goodland-————-c————mmc——— | Water erosion
|
870E: \
ItasCa---———=——==r————=m=—— | Slope
| Water erosion
[
Goodland—-————————mmm—uoo | Slope
| Water erosion
\
872: |
Pengilly-—-—-=———--——————w- | Flooding
| Wetness
\
Winterfield---————=------ | Flooding
| Wetness
\
928C: {
Cushing-—---———=-o-o-o—— | Water erosion
|
Mahtomedi--—-----cocm-——— | Water erosion
\
928D, 928F: |
Cushing---—-—-———-mcmeun | Slope
| Water erosion
|
Mahtomedi--—==--—-——————-—~ | Slope
| Water erosion
|
980: |
Blackhoof-——-mmme—omo | Wetness
!
Mahtowa-———=—===c——————~-= | Wetness
|
390. |
TWig-m—mm——mmm————————— o | Wetness
i
Glese-———————————-— | Potential poor tilth and compaction

Wetness
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Forest Land Site Preparation and Planting Considerations--Continued

Scil name
and Site preparation and planting

map symbol considerations

o —— e —

1115:
Newson-—-———— - | Wetness
|
1150: |
Jevne—————————— | Wetness
i
1154: I
Sax-—-——————=———————————— i Wetness
!
1353B: |
Cutaway-—-—~-—————————— i Wetness
I
1354A: !
Aftad———— ! Wetness
|
1372: i
Wealthwood——~-————— o | Wetness
|
1375B: |
Alban——————— e | Water erosion
[
1878:
Hamre—— ———————————— e i Wetness
|
1982:
Baudette- -\ — ————————— i No major considerations or hazards
i
Spooner———— == ————— | Potential poor tilth and compaction

\ Wetness




Recreation

85

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 i1s 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 pasis of soll
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
basebali, footbail, or similar activities. These areas
require a nearly level soll that is free of stones and
that can withstand heavy foot traffic and maintain an
adequate cover of vegetation. The soils are rated on

the basis of soil properties that influence the cost of
shaping the site, trafficability, and the growth of
vegetation. Slope and stoniness are the main
concerns in developing playgrounds. The surface of
the playgrounds should apsorb rainfali 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, 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 iow
maintenance are expected.

Moderate means that soll properties are
moderately favorable for the rated use. The iimitations
can be overcome or modified by special planning,
design, or maintenance. During some part of the
year, the expected performance may be less
desirable than that of soils rated slight.

Severe means that soil properties are unfavorable
for the rated use. Examples of limitations are slope.
bedrock near the surface, flooding. and a seasonal
nigh water table. These iimitations generally require
major soil reclamation, special desigri, or intensive
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maintenance. Overcoming the limitations generally is interpretations for dwellings without basements and

difficult and costly. for local roads and streets in the table “Building Site
The information In the table “Recreational Development” and interpretations for septic tank

Development” can be suppiemented by other absorption fields in the table “Sanitary Facilities”

information in this survey, for example,
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(See text for definitions of "slight,” "moderate,’

was not rated.

The information in this table indicates the dominant soil condition but does not eliminate

Recreational Development

o

the need for onsite investigation)

and

"severe.’

Absence of an entry indicates that the soil

| | | | |
Soil name | Camp areas i Picnic areas i Playgrounds | Paths and trails | Golf fairways
and map symbol | | | | |
l | | | |
| | | | [
72: \ | | | |
Shooker-~-—--—--= |Severe: |Severe: |Severe: |Severe: |Severe:
| wetness. | wetness. | wetness. | wetness. | wetness.
| ! i | |
119c: | | i i |
POMroy-=——=====-= |Moderate: |Moderate: |severe |Moderate: |severe:
| slope, | slope, | slope | too sandy. | droughty.
| percs slowly. | too sandy. | | |
\ \ | | !
124: | | | | |
Brickton-—-—---- |Severe: iSevere: ISevere |Severe: ]Severe:
| wetness. | wetness. | wetness. | wetness. | wetness.
| | | | |
133B: | | | |
Dalbo---=--mm-—-m- |Slight---=—--omu—- {Slight-——=======~ |Moderate: [Slight--——=mmmnmme |Slight.
| | | slope. | |
| | | | |
142: i | | | |
Nokay----———-—=-- |Severe: |Moderate |Severe: |Moderate: |Moderate:
| wetness. | wetness, | wetness. | wetness. | wetness.
| | percs slowly. | | |
\ ‘\ | | |
144B: | \ \ | l
Flak----———--——— |Moderate: |Moderate: |Moderate: |slight-—~-m-=——--- |Moderate:
| percs slowly. | percs slowly | slope, | | droughty.
| | | small stones, | |
| | | percs slowly. | |
| I i | \
14ac | | | | |
Flak--==-———-——— |Moderate: |Moderate |Severe: {slight-——---——-——- |Moderate:
| slope, | slope, | slope. | | droughty,
| percs slowly. | percs slowly | | | slope.
| | i 1 \
1468: | | | | i
Wabedo--—--—--——~ |Moderate: |Moderate: |Moderate: |slight---———==mon- |Moderate:
| wetness, | wetness, | slope, | | droughty.
| percs slowly. | percs slowly. | small stones. | |
l | | | 1
147: i [ | \ }
Spooner—-—--———-- |Severe: |Severe |Severe: |Severe |Severe:
| wetness. | wetness ! wetness. \ wetness | wetness.
| | | 1 |
152B | | | | {
Milaca-~-~—-—-~=-= |Moderate: |Moderate: |Moderate: |8light———-—rm—omnm |Moderate:
| percs slowly. | percs slowly. | slope, i | droughty.
| | i small stones, | |
] | | percs slowly. | i
| | | | |
1s2c | [ | | }
Milaca~———-—===—= |Moderate: |Moderate: |Severe: |slight-——=—vc-—=o-~ |Moderate:
| slope, | slope, | slope. i | droughty,
| percs slowly. | percs slowly. | ! | slope.
| : | l |
152E | | ! | i
Milaca--—--=—=-——- | Severe: iSevere: iSevere: IModerate: | Severe:
| slope. | slope. | slope. i slope.
| |

i

| slope.
{

87
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Recreational Development--Continued

Soil Survey of

| | | [
Soi1l name | Camp areas i Picnic areas i Playgrounds { Paths and trails | Golf fairways
and map symbol | | ! ' ‘
\ | \ ! |
| | \ \ [
1648 r f | | :
Mora--———--—meo— |[Moderate: |Moderate: |Moderate: [8light-——————moo |Moderate:
| wetness, | wetness, | slope, | | droughty.
| percs slowly. | percs slowly. | small stones, | |
| | | wetness. | |
1 \ | | |
166 \ \ ! | |
Ronneby-—-—————-——— |Severe: |Moderate: |Severe: [Moderate: |Moderate:
\ wetness. \ wetness, ! wetness. ] wetness. | wetness.
| | percs slowly. | | |
\ \ J | |
167B: | | | | |
Baudette-—-—-~-- i8light--emo - |Slight-———————oucun {Moderate: [Slight-—-mooooo |Slight.
f \ | slope. | l
1 | .‘ ! |
186: i | | i
Nemadji--—~--——- [Moderate: |Moderate: [Moderate: |Moderate: |Moderate:
| wetness, | wetness, | too sandy, | wetness, | wetness,
| too sandy. | too sandy | wetness. | too sandy. | droughty.
| | | | !
1888: | | | | i
Omega-——-—-=-=-—- |Moderate: |Moderate: |Moderate |Moderate: |Moderate:
| too sandy. | too sandy. | slope, | too sandy. | droughty.
| | | too sandy | |
\ 1 | \ [
185 | | | | |
Oomega-——~—------- |Moderate: |Moderate: |Severe |Moderate: |Moderate:
| slope, | slope, | slope | too sandy. | droughty,
| too sandy. | too sandy. | | | slope.
| | | | !
188E: | | | ! |
Omega-————---=--—— {Severe: ISevere: |Severe [Moderate: |Severe:
| slope. | slope. | slope | too sandy, | slope.
| ’ | | slope. |
l \ | \ |
202 | | | I |
Meehan--—————--__ |Severe |Severe: |Severe |Moderate: |Severe:
| wetness, | too acid. | wetness, | wetness, | too acid
| too acid. | | too acid. | too sandy. |
[ \ | l |
2048 | i | | »
Branstad-------- [Slighte-eommemom o slight-—-———=ouou-o |Moderate: |Slight-mmeeoeomm o |Moderate:
| | | slope, | | large stones.
| | | small stones. | |
\ [ | ‘ i
204cC: | ! i ‘ |
Cushing------—-- |Moderate |Moderate: |Severe |8light-———————com |Moderate:
| slope. | slope. | slope | | large stones,
\ i \ i | slope.
| ! i \ \
204E: ‘ | | |
Cushing--——-———-- |Severe |Severe: [Severe: |Moderate: jSevere:
| slope | slope. | slope. | slope. i slope.
i \ | ‘ \
218: | | | |
Watap--——-———~——— | Severe |Severe: |Severe: | Severe: | Severe:
wetness, wetness, ! too sandy, | wetness, | wetness.
too sandy. too sandy. | wetness. ; too sandy. |
| f 1
240B: f ! : ' |
Warba-—-—-—---~- |Sizghtem—mmeno o [Slight----——--mmmn |Moderate: ISlight---—-o—— {Slight.
|

i
1

i slope.
|
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Recreational Development--Continued

89

l

l

slope.

| ! l i |
Soil name | Camp areas | Picnic areas i Playgrounds | Paths and trails | Golf fairways
and map symbol | | | | |
| | | i |
| | | | |
240C: | | | | |
Warba----------- |Moderate: |Moderate: |Severe: |slight-~-=mmmemo—- |Moderate:
| slope. | slope. | slope. | | slope.
| | | [ [
2434 | | | 1 |
Stuntz--w---—--- |Moderate: |Moderate: |Moderate: |Moderate: |Moderate:
| wetness, | wetness, | wetness, | wetness. | wetness.
| percs slowly. | pexcs slowly. | percs slowly. | |
| | | | |
266: ! | | | |
Freer—--—---—---—- |Severe: |severe: |severe: |Moderate: |Moderate:
| wetness, | percs slowly. | wetness, | wetness. | wetness.
| percs slowly. | | percs slowly. | i
| I | | |
268B: | | | | |
Cromwell--——-—--- |slight---———-—-——- |slight-———====—-v- {Moderate: ISlight=—mcwmmmcemmm |Moderate:
| | | slope, | i droughty.
| | | small stones. i |
| | | | |
268C: | | | | |
Cromwell-—e—w-—- |Moderate: {Moderate: |Severe |slight-—-—-—--=—-- |Moderate:
| slope. | slope. | slope i | droughty,
| | ! ! | slope.
! i i | |
268E: | ! i | |
Cromwell--=-———- |severe: |Severe: |severe: jModerate: |severe:
| slope. | slope. | slope | slope. | slope
| | | | |
268F: | | | | |
Cromwell-—————-~ |Severe: |Severe: |Severe: |severe |severe
| slope. | slope. | slope. | slope. | slope
i | | | |
292: | | | | |
Alstad---------—- |Severe: |Moderate: |Severe |Moderate: |Moderate:
| wetness. | wetness. | wetness | wetness. | large stones,
| | | | | wetness.
| | | i |
302B: | | | | |
Rosholt——w—o—aeoen |slight-—-—-———-—-- |Slight---——-———=-- |Moderate: {slight-—-—-—-o—m—- |Moderate:
| | | slope, | | droughty.
| | | small stones. | |
! I i | I
302C: | | | i i
Rosholt--~-————=- {Moderate: |Moderate: |Severe: [Slight---—=——---—- |Moderate:
| slope. | slope. | slope. i | droughty,
| | | | | slope.
| | | | |
346: | | | [ |
Talmoon——-=-=——--—- |severe: |Severe: |severe: |Severe |Severe:
| wetness. | wetness. | wetness | wetness | wetness.
| | | ! !
428: i I i | I
Hassman----—----— |severe: |severe: |severe jSevere: {severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
} | | | |
4548B: | | i | |
Mahtomedi--~-——-- |Moderate: {Moderate: |Moderate: |Moderate: |Moderate:
| toe sandy. | too sandy. | slope. | too sandy. | droughty.
| ! ! | |
454C: 1 i H | !
Mahtomedi------— |Moderate: |Moderate: |Severe |Moderate: |Moderate:
| slope. | slope. | slope | too sandy. | droughty,
| [
\ |
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Soil Survey of

| i |
Soil name | Camp areas i Picnic areas | Playgrounds | Paths and trails | Golf fairways
and map symbol | | | | |
| | | | l
\ [ | | |
454E: | | | | |
Mahtomedi--~————~ |Severe: |Severe: |Severe: |Moderate: |severe:
| slope. | slope. | slope. | too sandy. | slope.
| f | | !
1saF; | | | ! |
Mahtomedi--—-—--- |Severe: |Severe: |Severe: |sSevere |Severe:
| slope. | slope | slope, | slope. | droughty,
| / | small stones. ! | slope.
I | | | I
4588: ! | i | |
Menahga--—--——-- |Moderate: |Moderate: |Moderate |Moderate: |Moderate:
| too sandy. | too sandy. | slope, | too sandy. | droughty.
| | { small stones. | |
| | | | |
asac; | | | | |
Menahga--~-——--- |Moderate: |Moderate |severe |Moderate: |Moderate:
| slope, | slope, | slope | too sandy. | droughty,
| too sandy. | too sandy. | | | slope.
| I I | |
458E: | | | | |
Menahga~-—----—- |severe: |Severe: |severe: |Moderate |Severe:
| slope. | slope. | slope | too sandy, | slope.
| | | | slope. l
| | | | f
seam: | | l | !
Brennyville--~-- |Moderate: |Moderate: |Moderate: |8light-—-—m—mooen |Slight.
| wetness, | wetness, | slope, | |
| percs slowly. | percs slowly. | wetness, | |
| | | percs slowly. f |
| l | | |
469B: | | | | |
Hillcity--~———mn |8lightee—mmmmma |8light-————ooeuno |[Moderate: [Slight--—--—oouun |8light.
| | | slope. |
| | | | |
502: | | l ! |
Dusler---——--——-- |Moderate: |Moderate: |Moderate: |Moderate: |Moderate:
| wetness, | wetness, | wetness, | wetness. | wetness.
| percs slowly. | percs slowly. | percs slowly. | |
| | | [ |
504B: | | | | |
Duluth—-—-—mo I8light—-—moneo [8light=—-—mm—e |Moderate: [Slight—-o-mmeeo |Slight.
I | | slope | l
| I | | |
504C: | i | | |
Duluth--———— e |Moderate: [Moderate: |Severe |severe |Moderate:
| slope. | slope. | slope | erodes easily | slope.
| | | | |
s04E: | | | | |
Duluth--w—mmmeme |severe: |Severe: |Severe |Severe |Severe
| slope. | slope. | slope | erodes easily. | slope
| | | I |
531: | | | | |
Beseman--——--—-—— |Severe |severe: |severe |Severe |severe
| ponding, | ponding, | excess humus, | ponding, | too acid,
| excess humus. | excess humus, | ponding, | excess humus | ponding,
! | too acid. | too acid. | | excess humus.
\ | \ | |
532: | | \ | |
Sago--—-—--—momwn |Severe |Severe: |Severe |Severe |Severe
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
| | | |
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!

| ‘: ! ! |
Soil name | Camp areas { Picnic areas i Playgrounds | Paths and trails | Golf fairways
and map symbol | ! | | |
\ i | | |
| \ | | |
533 | | | | |
Loxley-————=-——=== |Severe |severe: |Severe: |severe: |Severe:
| ponding, | ponding, | excess humus, | ponding, | too acid,
| excess humus, | excess humus, | ponding, | excess humus. | ponding,
| too acid. | too acid. | too acid. | | excess humus.
| | | \ |
540 | | | | |
Seelyeville----- |Severe: |Severe: |Severe: |Severe: |severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
| | | | \
541: | | | f \
Rifle-—-——mmmmmm |Severe: |Severe: |Severe: |severe: |Severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
l i | | |
543 | | | i |
Markey--—---—-—--—-— \Severe: [Severe: |Severe: |Severe: |Severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
! \ | | |
544: | | | | i
Cathro——————=-~- |Severe |Severe: |Severe: | Severe: |Severe:
| ponding, | ponding, | excess humus, | pending, | ponding,
| excess humus | excess humus. | ponding. | excess humus. | excess humus.
| | | \ \
546: | \ | | |
Lupton--—-----—- |severe |Severe: |Severe: |Severe: |Severe:
| wetness, | wetness, | excess humus, | wetness, | wetness,
| excess humus. | excess humus. | wetness. | excess humus. | excess humus.
i | | i |
549 ! | r | |
Greenwood--—---- |severe: |Severe: |Severe: |Severe: |Severe:
| wetness, | wetness, | excess humus, | wetness, | wetness,
| excess humus. | excess humus. | wetness. | excess humus. | excess humus.
| | \ | |
563 l | | | |
Northwood------- |Severe: |Severe: |Severe: |Severe: |Severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
| | \ | |
564 | | \ \ |
Friendship------ |Severe: |Severe: |severe: |Moderate: |Severe:
| too acid. | too acid. | too acid. | too sandy. | too acid.
| | l \ I
607: | | | | |
Pengilly-=--~---- |severe: |Severe: |Severe: |Severe: |Severe:
| flooding, | wetness. | wetness, | wetness. | wetness,
| wetness. | | flooding. | | flooding.
| | | t |
615: ’1 ! I ! \
Cowhorn-——=------ |Moderate: |Moderate: |Moderate: |Moderate: |Moderate:
| wetness. | wetness. | wetness. | wetness. | wetness.
| ! | | |
617B: | | | | !
Goodland—-—----- |slight————=—nmoo-o |Slight----—m—mmemnm |Moderate: |Severe: jSlight.
| | | slope. | erodes easily. ]
| | | | |
618B: i | | i !
Itasca———————--= |Slight-——————-e-unn |Slight—=-mr—————— |Moderate: |Severe: |Slight.
| ! I slope. | erodes easily. |
| |
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| | J | i
Soil name | Camp areas | Picnic areas ] Playgrounds | Paths and trails | Golf fairways
and map symbol | | ! | |
| | | | |
| | [ | |
621 | [ i | I
Morph-—-——-—oou-- |Severe |Severe: |severe: |Severe: |severe:
| wetness. | wetness. | wetness. | wetness. | wetness.
| ! : | !
625: | f [ | [
Sandwick-------- |Severe: |severe: |severe: |Severe: |Severe:
| wetness. | wetness. | wetness. [ wetness. | wetness.
I | | | l
6274 1 1 | | |
Tawag~——~—--—--—~ |severe: |severe: |severe: |severe: |Severe:
| ponding, | ponding, | excess humus, | ponding, | pending,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
| | I | |
628 | | | | |
Talmoon—-—-~mm-- |severe: |severe: |severe: |severe: |severe:
| ponding, | ponding, | excess humus, | pending, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
| ! | | |
629B: ; ; ‘ | !
Wawina---—-————- |Slight-wem—mem—aem |Slight——-——oeomee |Moderate: 18light-——mcoooooee |slight.
| i | slope. i |
E i i I |
672: i | | | i
Willosippi------ |severe: |severe: |Severe |Severe: |Severe
| wetness. 1 wetness, | wetness | wetness. 1 wetness
| | | l |
685: | | | | |
Oesterle--——————-- ]Severe: |Moderate: |severe: |Moderate: |Moderate
| wetness | wetness. | wetness | wetness. | large stones,
| | | | | wetness,
| | | | | droughty.
| ! | | l
73284 | | | | !
Bushville--———-- |Moderate: |Moderate: |Moderate: |Moderate: |Moderate
| wetness, | wetness, | slope, | wetness, | wetness,
| too sandy. | too sandy. | too sandy, | too sandy. | droughty.
| | | wetness. | |
i | | | |
734: | | | | |
Cormant—-——————- |severe: |severe: jSevere: |Severe: |Severe
| wetness. | wetness. | wetness | wetness. | wetness
| \ | l |
736: | ] | | |
Ronneby---—-——-- |Severe: |Moderate: |severe |Moderate |Moderate:
| wetness. | wetness, | wetness | wetness | wetness.
| | percs slowly. | | |
| \ | | \
Mora-—-—==-==w-—— |Moderate: |Moderate: |Moderate |8light~———---moomm |Moderate:
| wetness, | wetness, | slope, | | droughty.
| percs slowly. | percs slowly. | small stones, i i
! | | wetness. i |
: | z : i
738B: i | i | |
Milaca----—-----—- |Moderate: |Moderate: {Moderate: [8light-—-—mmouo- |Moderate:
| percs slowly. | percs slowly. | slope, | | droughty.
| | | small stones, | ]
i ! | percs slowly. | |
i | i | |
Miliward-~--—--- }slight----————-—~-— {Slight———~-———-~ |Moderate: |S8light-——————————- |Moderate:
| i | slope, | | droughty.
|
|

|

| ! | small stones.
i
i

| |
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| | | | |
Soil name | Camp areas i Picnic areas | Playgrounds | Paths and trails | Golf fairways
and map symbol | | | | !

| | \ | |

f | | | 1
738 | | 1 r |
Milaca——-—--—~-—- |Moderate: |Moderate: |Severe: |Slight—==-—cmcomaem |Moderate:

| slope, | slope, | slope. | | droughty,

| percs slowly. | percs slowly. | | | slope.

| | | | |
Millward-——-—--—- |Moderate: |Moderate: |Severe: |Slight———=—mmmmeem |Moderate:

| slope. | slope. | slope. | | droughty,

| l | l | slope.

1 l | | |
759 | l | | |
Waukenabo-———-—— |Severe: |Severe: |severe: |Severe: |severe:

| wetness. | wetness. | wetness. | wetness. | wetness.

l | [ | f
795: | | ( [ |
Redby-—--—--=-—--- [Moderate: [Moderate: |Moderate: |Moderate: |Moderate:

| wetness, | wetness, | too sandy, | wetness, | wetness,

| too sandy. | too sandy. | wetness. | too sandy. | droughty.

| | | | I
7974 | | | | |
Mooselake-———--- |Severe: |Severe: |Severe: |Severe: |Severe:

| ponding, | ponding, | excess humus, | ponding, | ponding,

| excess humus. | excess humus. | ponding. | excess humus. | excess humus.

l 1 | | |
Lupton-——-=-~—-—— |Severe: |Severe: |Severe: |severe: jSevere:

| wetness, | wetness, | excess humus, | wetness, | wetness,

| excess humus. | excess humus. | wetness. | excess humus. | excess humus.

| \ | l |
798 | | | ! |
Sago~——mmm=m—-em |Severe: |Severe: |Severe: |severe: |severe:

| ponding, | pending, | excess humus, | ponding, | ponding,

| excess humus. | excess humus. | ponding. | excess humus. | excess humus.

| | | ! |
ROSCOMMON~—~—~—— |Severe: |Severe: |Severe: |Severe: |Severe:

| ponding. | ponding. | ponding. | ponding. | ponding.

\ | \ 1 |
799 | | | | |
Seelyeville-—-——- |Severe: |Severe: |severe: |severe: |Severe:

| flooding, | ponding, | excess humus, | ponding, | ponding,

| ponding, | excess humus. | ponding, | excess humus. | flooding,

| excess humus. | | flooding. | | excess humus.

i | | | |
Bowstring--—-—--- |Severe: |Severe: |severe: |severe: |severe:

| flooding, | ponding, | excess humus, | ponding, | ponding,

| ponding, | excess humus. | ponding, | excess humus. | flooding,

| excess humus. | | flooding. | | excess humus.

[ | | [ |
869: | | | | |
Lobo-——————————~ | Severe |Severe: |Severe: |severe: |severe:

| wetness, | wetness, | excess humus, | wetness, | too acid,

| excess humus, | excess humus, | wetness, | excess humus. | wetness.

| too acid. | too acid. | too acid. i | excess numus.

| | | I |
Waskish-————————— |Severe |Severe: |Severe: |Severe: |Severe:

| wetness, | wetness, | excess humus, | wetness, | too acid,

| excess humus. | excess humus, | wetness, | excess humus. | wetness,

| toc acid, | too acid. ] toec acid. | | excess humus.

; ! | | !
8708B: : i i [ |
Itasca--——-——--- |Slight-m-cmvmconn |slight-————————~-- |Moderate: [Severe: |slight.

| | | slope. | erodes easily. |

! i 1 i !
Goodland----—--- |Slight-—-eemeaan- |Slight-vem——ceee |Moderate: |Severe: |Slight.

| slope.
|
|

i erodes easily.
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| excess humus.

excess humus.

ponding.

excess humus.

l ! | I !
Soil name | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways
and map symbol | | | I !
| | | | J
| | | | |
870C: | | | ! |
Itasca-—--———--- |Moderate: |Moderate: |Severe |severe |Moderate:
| slope. | slope. | slope | erodes easily. | slope.
I ! ! | |
Goodland-------- |Moderate: |Moderate: |Severe: |severe |Moderate:
| slope. | slope. | slope | erodes easily. | slope.
| | | | |
870E: | | l | |
Itasca-———m————-— |Severe: |severe: |Severe |Severe |Ssevere:
| slope. | slope. | slope | erodes easily. | slope.
| | | | |
Goodland--—-—-=--- |Severe: |Severe: |Severe |Severe |severe
| slope. | slope. | slope | erodes easily. | slope
| | I | |
872: | | | i |
Pengilly-------- |severe: |Severe: |Severe {Severe: |severe
| flooding, | wetness. | wetness, | wetness. | wetness,
| wetness. | | flooding. | | flooding.
| | | | |
Winterfield----- |severe: |Severe: |severe |Severe: |Severe
| flooding, | wetness. | wetness, | wetness. | wetness,
| wetness. | | flooding. | | flooding.
| | | | i
928C: | | i ! !
Cushing--—-—-—=—w--o |Slight—mm—cemeee |8light—————mmmemu |Severe {Slight—--——mooun {Moderate:
| | | slope | | large stones.
| | | | |
Mahtomedi-—————— |Moderate: |Moderate: |Severe |Moderate: |Moderate:
| too sandy. | too sandy. | slope | too sandy. | droughty.
| | | | |
928D: | | | | |
Cushing--------- |Severe: |severe |Severe |Moderate: |Severe
| slope. | slope | slope | slope. | slope
| | | | |
Mahtomedi--—----- |Severe: | Severe |Severe |Moderate: |Severe:
| slope. | slope | slope | too sandy. | slope.
| | | | |
928F: | | | | |
Cushing-———————— |Severe: |severe |Severe |Severe: |severe:
| slope. | slope | slope | slope. | slope.
| | | | |
Mahtomedi------- |severe: |severe |severe |Severe: |severe
| slope. | slope | slope | slope. | slope
I | | | |
980: | | | | |
Blackhoof-——-——-- |severe: |severe |Severe |Severe: |Severe
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
| | 1 | |
Mahtowa--—-———=-~ |severe: |severe |Severe: |Severe: |Severe
| ponding, | ponding, | excess humus, | ponding, | ponding,
i excess humus. | excess humus | ponding. | excess humus. | excess humus.
! I i | |
990: ! | | | |
TWig-—mmm——————— |severe: |severe |Severe: |severe: |Severe:
| ponding, | ponding, | excess humus, | ponding, | too acid,
| percs slowly, | excess humus, | ponding, | excess humus. | ponding,
| excess humus. | too acid. | percs slowly. | | excess humus
; i i | |
Glese-—————m—==m= |Severe: |Severe |Severe: |Severe: |severe
| ponding, | ponding, | excess humus, | ponding, | ponding,
i | | [
| | | |
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l

| | | |
Soil name | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways
and map symbol | | | |
| | | | |
| l | | I
1002: | | | | |
Borosaprists----|Severe: |severe: |Severe: |Severe: |severe:
| flooding, | wetness, | excess humus, | wetness, | wetness,
| wetness, | excess humus. | wetness, | excess humus. | flooding,
| excess humus. ! | flooding. | | excess humus.
| | | | |
Fluvagquents---—-— fSevere: |Severe: |Severe: iSevere: fSeveres
| flooding, | wetness. | wetness, | wetness. | wetness,
| wetness. | | flooding. i | flooding.
| | | | !
1030: | | | | |
Pits. | | | i i
| | | I i
Udipsamments--~-|Severe: |severe: |Severe: |Severe: |Severe:
| slope, | slope, | slope, | too sandy, | slope.
| too sandy. | too sandy. | too sandy. | slope. |
| | | ! l
1031: | | | [ |
Histosols——————- |Severe |Severe: |Severe: | Severe |severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
| | | | |
1072: | | | | |
Udorthents, | | | | |
I | | | |
1115: \ | | | |
Newson--~—-—--——--— |Severe ’Severe: |Severe: |Severe: ]Severe:
| ponding. | ponding, | ponding. ! ponding. | too acid,
| | too acid. | | | ponding.
| | | \ |
1150 | | | | |
Jevne-————-—e-m-n |Severe |Severe: |Severe: | severe |Severe:
| wetness. | wetness. | wetness. | wetness | wetness.
\ | ! | |
1154 | | | | |
SaX=—=m |Severe |Severe: |severe: | Severe |severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus | excess humus.
\ | | | |
1353B: | | i | |
Cutaway--------- iModerate: |Moderate: |Moderate: |Moderate |Moderate:
| too sandy. | too sandy. | slope, | too sandy. | droughty.
| | | small stones, | |
| | | too sandy. | |
\ | ! | |
1354A | | | | |
Aftad--—-—-oeo-— |Slight-me—maeo——— |Slight=m-omeo—o |slight-—————~mo- |slight——mmou—— |slight.
\ | | | |
1372: | | | | |
Wealthwood-—---— |Severe |Severe: |Severe: |Severe |Severe:
| wetness. | wetness. | wetness. | wetness | wetness.
| | | l |
13758 ! | 1 | |
Alban--—-—=m====n jSlight——-—momomm [8light-—----mon |Moderate: [Slight—-—mmno—- jSlight.
| f | slope. | |
| ? | ! |
1878: | | i i
Hamre---———————~ |severe Severe: |Severe: | Severe: |Severe:
| ponding, | excess humus, | ponding, | ponding,
|
|

i
| excess humus.

excess humus.

\
|
| ponding,
|
|
i

| ponding.
|

excess humus.

| excess humus.
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| excess humus.

excess humus.,

ponding.

excess humus.

excess humus.

| | | I
Soil name | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways
and map symbol | | i | |
| ! | ! !
i i : i
1982: i i ! i |
Baudette---—-— |slight—-————=== |Slight-=mmmm—e—— jslight—-=—————-—- |slight-———e—emeaeo |slight.
| | | I |
Spooner—-—--—-- | severe: |Severe: |severe: |Severe: |Severe:
| flooding, | wetness. | wetness. | wetness. | wetness.
| wetness. | | | |
| | f | |
1983: | | | | |
Cathro-——=e—m- |severe: |Severe: |severe: |severe: |severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| excess humus. | excess humus. | ponding. | excess humus. | excess humus.
| | I | |
1984: | | | |
Leafriver—-—--- | severe: | severe: |severe: |severe: |severe:
| ponding, | ponding, | excess humus, | ponding, | ponding,
| | i i
! 1 ! |
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Soils affect the kind and amount of vegetation that
is available to wildlife as food and cover. They also
affect the construction of water impoundments. If
food, cover, or water is missing, inadequate, or
inaccessible, wildlife will be scarce or will not inhabit
the area.

If the soils have potential for habitat development,
wildlife habitat can be created or improved by
planting appropriate vegetation, properly managing
the existing plant cover, and fostering the natural
establishment of desirable plants.

Elements of Wildlife Habitat

The elements of wildlife habitat are described in
the following paragraphs.

Grain and seed crops are domestic grains and
seed-producing herbaceous plants used by wildlife.
Examples are corn, soybeans, wheat, oats, and
barley.

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

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that
provide food and cover for wildlife. Examples are
bluestems, indiangrass, blueberry, goldenrod,
lambsquarters, dandelions, blackberry, ragweed,
wheatgrass, and nightshade.

The major soil properties affecting the growth of
grain and forage crops and wild herbaceous plants
are depth of the root zone, texture of the surface
layer, the amount of water availabie 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, wigs, bark, and
foliage that wildlife eat. Examples are oak, poplar, box
elder, birch, maple, green ash, willow, and American
elm. Shrubs are bushy woody plants that produce
fruit, buds, twigs, bark, and foliage. Examples of fruit-
producing shrubs that are suitable for planting on
solls 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 fruit-like cones.
Examples are pine, spruce, cedar, and tamarack.

The major soil properties affecting the growth of
hardwood and coniferous trees and shrubs are depth
of the root zone, the amount of water availabie to
plants, and wetness.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded.
Wetland plants produce food or cover for wetland
wildlife. Examples of these plants are smartweeds,
wild millet, rushes, sedges, bulrushes, wild rice,
arrowhead, waterplantain, cattail, prairie cordgrass,
bluejoint grass, asters, and beggarticks.

The major soil properties affecting wetland plants
are texture of the surface layer, wetness, acidity or
alkalinity, and slope.

Shallow water areas have an average depth of
less than 5 feet. They are useful as habitat for some
wildlife species. They are naturally wet areas or are
created by dams, levees, or water-control measures
in marshes or streams. Examples are waterfowl
feeding areas, wildlife watering developments, beaver
ponds, and other wildlife ponds.

The major soil properties affecting shallow water
areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability.

Kinds of Wildlife Habitat

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown
with grasses, herbs, and shrubs. These areas
produce grain and seed crops, grasses and legumes,
and wild herbaceous plants. The wildlife attracted to
these areas include Hungarian partridge, ring-necked
pheasant, sharp-tailed grouse, meadowlark, field
sparrow, Killdeer, cottontail rabbit, and red fox.

Habitat for woodland wildlife consists of areas of
harawoods or conifers or a mixture of these and
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associated grasses, legumes, and wild herbaceous marshy or swampy shallow water areas, bogs. or
plants. The wildlife attracted to this habitat include flood plains that support water-tolerant plants. The
wild turkey, ruffed grouse, thrushes, woodpeckers, wildlife attracted to this habitat include ducks, geese,
owls, tree squirrels, porcupine, raccoon, white-tailed herons, bitterns, rails, kingfishers, muskrat, otter,
deer, black bear, and moose. mink, and beaver.

Habitat for wetland wildlife consists of open,
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Wildlife Habitat

¢ '

(See text for definitions of “good," "fair," "poor,
the s0il was not rated)

and ‘very poor." Absence of an entry indicates that

| Potential for habitat elements |Potential as habitat for--
Soil name | Grain | | wild | | | | | | Open- | Wood- |
and map symbol | and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland
| seed | and | ceous| wood | erous| |plants | water | wild- | wild- | wild-
| crops |legumes| plants| trees | plants| | | areas | 1life | 1life | life
| I | | ! | | | | | |
| | | | | | | [ | | f
72: | | I | | | | | | | I
Shooker--------- | Poor |Fair |Fair |Fair |Fair | --- |Good | Good |Fair |Fair | Good.
| ! | ! | ! | I | i !
119cC: | | i | | i i I | | i
POMYOy~—====m====— |Fair |Fair | Good |Fair |Fair | =-- |Very |Very |Fair |Fair |Very
I I | | | | [ poor. | poor. | | | poor.
| | | I | | | | | | |
124: | | | I | | | | | | [
Brickton-—--—-—--- | Poor |Fair |Fair | Good | Poor | -=- |Good | Good |Fair |Fair | Good.
| | | | | | | | | | ;
1338: | | | | | I | I ! i ‘
Dalbo~-———nm———— |Fair | Good | Good | Good | Good |Good |Very |very | Good jGood jvery
| | | I | | | poor. | poor. | | | poor.
| | | | | | | | | I !
142 | | | I I | | I | I I
Nokay----------- |Fair | Good | Good | Good | Good i --- {Fair | Poor | Good | Good |Fair.
I I | I ! i I I i i |
144B, 144C: ; ! | i | ! i ; i i i
FlaK-———————————— |Fair i Good | Good {Good |Good |{Good |Poor |very | Good |Good |very
: ! | | | i i | poor. | ] | poor.
! I i | i ! | I I | |
146B: | [ | I | i f | | |
Wabedo--=----m-nn | Good | Good | Good | Good | Good | --- |Poor |very | Good | Good |very
I | | | | | [ | poor. | | | poor
I I | | | I | | | | |
147: | I | I | | | | | |
Spooner--—-—--——---~ | Poor |Fair | Good |Fair |Fair |  --- |Good | Good |Fair |Fair | Good
| I | | I | | | | | I
152B, 152C: | | I | l | | I | | |
Milaca--~--—--—- |Fa1r |Good |Good |Good |Good IGood |Very IVery |Good IGood IVery
| | | I | I | poor. | poor. | I | poor
| | | | | I | I | | |
152E | | | I | | | I | | |
Milaca---———————— | Poor |Fair | Good | Good | Good |Good |Very |Very | Goeod | Good |very
; | i I | I | poor. | poor. | | | poor
| | i I i | | | ! | |
1648 i ! ! ! | | ! | ! ! |
Mora-—-——cm————-o {Good | Good | Good | Good | Good |Good |Poor | Poor | Good | Good | Poor
| | | I | | | | I i i
166 | | | I | | | | | | |
Ronneby----——-———-— [Falr IFair IGood |Good |Good | -—= |Good |Good | Good | Good |Good
I I | | | I | I | | |
167B: I | | | | | | | | I |
Baudette---~---- |Good | Good |Good | Good |Fair | --- |very jvery | Good | Good |very
| ! | I | i | poor. | poor. | i ! poor
I I | | ! I I | I | !
186: i ; | | | i ! i i i :
Nemadji---==---— | Poor |Fair | Good |Fair i Good i --- |Good | Good |Fair | Good | Good
| | | I | I I I | | i
188B, 188C: | | | I | I | | i !
omega-----—--—-- | Poor |Fair |Fair | Poor | Poor | --- |very |very | Poox | Poor |very
| | | I ! | | poor. | poor. | I I poor
| i | I | | I [ i i
188E: | | | I | I | | I
Omega-—————-—————— |Very | Poor |Fair | Poor | Poor I ——— lvery |Very |Very | Poor |Very
| poor. i | | ] i { poor. | poor. | poor. | | poor
| I | I |
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Soil Survey of

Potential for habitat elements

|Potential as habitat for--

!
Soil name | Grain | | wila | | | | | | Open- | Wood-
and map symbol | and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland
| seed | and | ceous| wood | erous| |plants | water | wild- | wild- | wild-
| crops |legumes| plants| trees | plants| | | areas | life | 1life | life
| I | | | | | | | | |
| | | | | | | | | | I
202: | | | | | | I | ! | |
Meehan--------- | Poor |Fair | Good |Fair |Fair | --- |Fair |Fair |Fair |Fair |Fair
| | | | | | | | | | !
204B: | | | | | | I | J | |
Branstad-------- | Good |Good | Good | Good | Good | --- |very |Very | Good | Good |Very
| | | | | | | poor. | poor. | | | poor
| I | | | | | | | | |
204C: | | | | | | J | | i |
Cushing--------- |Fair |Good | Good | Good | Good | === [Very |Very | Good | Good |Very
| | | | | | | poor. | poor. | | { poor
| | | | | | | | | | |
204E: | | | | | [ I | I | I
Cushing--------- | Poor |Fair | Good | Good |Good j --- {vVery |very |Fair | Good jvery
| | | | | I | poor. | poor. | | | poor
| | I | | | | | | | |
218: ! ‘I | l I | ! [ | | |
Watab-——-———--ooo |Fair |Fair | Good | Good jFair i --- |Good | Good |Fair |Good | Good
| I ! ! ! : | i | i i
240B: ! I I ! | I | ! I ! [
Warba---——-——=-- | Good |Good | Good | Good |Poor | === |Very |very | Good | Good |very
| | | | | | | poor. | poor. | | i poor.
| I | | | | | | | | |
240C: | | | | ! | | | | | I
Warba-—————————— |Fair | Good | Good | Good |Poor | -== |Very |Very | Good | Good |very
| | | | | | | poor. | poor. | | | poor
| | | | | | I | | | [
243: I I | | | | | | | | |
Stuntz—-——-—meme |Fair | Good | Good | Good |Fair |Good |Fair |Fair |Fair | Good |Fair
| I | | I | | [ I | |
266 | I | | | | | } I | |
Freer-—-————————-- | Good 'Good | Good |Good | Good |Good |Fair | Poor | Good | Good |Fair.
| I | | I | | | I | |
268B, 268C: | I | | | | | | I |
Cromwell—wm—wem—- |Fair |Fair |Fair |Fair |Fair | -—= |Very |Very |Fair |Fair |Very
| I | | I | | poor. | poor. | | | poor
| I | | | i | | | | I
268E, 268F: i I i i ! | i | i |
Cromwell--——--—-- | Poor |Fair |Fair [Fair |Fair | --- |very |Very | Poor |Fairx jVery
| | | I | | | poor. | poor. | | | poor
| I I I I | | | | | |
292: | I ! | | | | | I | |
Alstad---——————~ | Good Good | Good |Good |Good | =--- |[Fair |Fair | Good | Good |Fair
| I I | | | I | | | I
302B: | I I | | | | | I | I
Rosholt-———wwuuan | Good | Good | Good | Good | Good | --=- |Poor |very | Good | Good |very
| | | | I I | poor. | | | poer
| i | | i | I | ! { i
302cC: i | i i | ! | i | | i
Rosholtw-m—ncaan [Fair | Good | Good | Good | Good | --- |Very |very Good | Good |Very
i | I i | | poor. | poor. | : | poor.
i | I | i [ I | i i [
346: i I i | i i I i i i I
Talmoon—--——————- | Good | Good | Good | Good |Good | --- |Good | Good |Good | Good i Good
| | I | i I | | i I |
428: | | i i i i i I ! i I
Hassman-——-————=-- |very |Fair |Fair | Good |Poor | --- |Good | Good |very |Fair | Goad
i poor. | ! ! ! I i i | poor. | |
i | | I I | i | ) i |
454B, 454C: i | | ! | | | i | | |
Mahtomedi~-—-——-- | Poor |Fair |[Fair | Poor |Fair | --- jVery |very |Fair |Fair [Very
I | I I i | | poor. | poor. | I | poor
| | | | ! | i |
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Wildlife Habitat--Continued

| Potential for habitat elements |Potential as habitat for--
Soil name | Grain | | wila | | | | | | Open- | Wood-
and map symbol | and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland
| seed | and | ceous| wood | erous] jplants | water | wild- | wild- | wild-
| crops |legumes| plants| trees | plants| i | areas | life | life | life
\ | | | \ | i ! | | |
\ | l | | i | \ | | |
4548, 4s4F; | | : ! | | | | | | |
Mahtomedi------- |Very | Poor |Fair | Poor |Fair | ~-- |very IVery | Poor |Fair |very
i poor. | I | | | | poor. | poor. | | | poor.
| ! : | ! ! ! | i | |
4583, assc: i | | | | | | | | | |
Menahga--------- | Poor | Poor |Fair | Poor |Fair | -—— }very |very |Poor |Fair |very
V | \ | 1 I | poer. | poor. | | | poor.
1 ! | | | | \ | 7 | |
458E: | | | \ | | \ | i | |
Menahga-------—- |Very | Poor |Fair | Poor |Fair | --- |very |very | Poor |Fair |very
| poor. | | | [ | | poor. | poor. | | | poor.
i | [ | \ | 1 | | | |
464B: f | | | \ | [ | | I |
Brennyville---—— | Good | Good | Good | Good | Good | -=-- |Fair |very | Good | Good |Fair.
\ | \ | \ | | | poor. | |
\ | V | \ | | | | l [
469B: \ | | | \ | | | | I |
Hillcity-------- | Good | Good | Good | Good | Good | ——- lIvery [Very | Good | Good |very
i i i @ i i i poor. | poor. | ! | poor.
| | \ | \ | | | | | !
502 | | \ ! | ! 5 ! i I {
Dusler-—-----—--- | Good | Good | Good |Fair | Good | ~-- |Good | Good | Good | Good | Good.
\ | | ! \ | | | | | |
504B: \ | | | | | \ | ! i |
Duluth-————————— | Good | Good | Good | Good | Good | --- |[Poor | Poor | Good | Good |Poor.
\ | | \ | \ \ | \ [ |
504C: \ | | \ | \ \ | \ | |
Duluth-——————woo |Fair | Good | Good | Good | Good | --- |Poor |very | Poor | Good |very
? | | l | I | | poor. | | | poor.
\ | | | ! 7 | l l | |
504E: \ | | | | | | | | | |
Duluth-———————u- | Poor |Fair | Good | Good | Good | --- |very |very | Poor | Good |very
\ | ! l | \ | poor. | poor. | | | poor.
1 | ! [ | | \ | I | |
531: \ | | \ i | \ | \ | |
Beseman-—--—————- |Very | Poor | Poor j Poor | Poor | --- |Good } Good |very |Very | Good.
| poor. | | | \ | | | | poor. | poor. |
1 | \ | \ | | | | Y |
532: \ l \ | \ | | | | \ |
Sago---—======== Ivery | Poor | Poor | Poor | Poor |Poor |Good | Good | Poor | Poor | Good.
| poor. | | | \ | | | | | l
1 | | | ‘ | ! | ! ! i
533: ! \ 1 | \ | [ i ! ! i
Loxley~~=——==-—= |very | Poor | Poor | Poor | Poor | --- |Good | Good | Poor |Poor | Good.
| poor. | \ | \ | | | | | |
| | \ | ? \ \ | \ | |
540: | | | | | \ | | | | |
Seelyeville---——- |Very | Poor | Good | Poor | Poor | --- |Good | Good |Fair | Poor | Good.
| poor. | i I | I I ! i i i
1 | \ | 3 | ! | ; i i
541: | : | ! | ! i | ! | |
Rifle-———-—————= |[Fair | Poor | Poor | Poor | Poor i --- |Good | Good | Poor | Poor | Good.
\ | \ | [ i \ | \ i '
543 i | | | i | | I i ; i
Markey-—---————-~ [very |Very | Poor | Poor | Poox i --- |Good | Good | Pooxr | Poor | Good.
| poor. | peor. | i : i | | | i |
i | i i ! 1 | | i [ |
544: ! I I 1 1 | | ! ! ! !
Cathro~—-——e————-— | Poor |Fair |Fair |Fair |Fair | ~--- |Good | Good | Poor |Fair | Good
i i ! | i i i | i i |
546 1 ! | i ! [ | | i [
Lupton--—---—-—--- |Fair / | Poor I --- |Good |Gocd | Poor | Poor | Good
| | i ) i i
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Wildlife Habitat--Continued

| Potential for habitat elements |Potential as habitat for--
Soil name | Grain | | wild | | | | | | Oopen- | Wood- |
and map symbol | and |Grasses| herba.| Hard- | Conif-|Shrubs|Wetland|Shallow| land | 1land | Wetland
| seed | and | ceocus| wood | erous| |plants | water | wild- | wild- | wild-
| crops |legumes| plants| trees | plants| | | areas | life | life | life
| \ | l \ f I | | | |
| \ | | | [ | l 1 | |
549: | \ [ i | [ I | | | |
Greenwood—-=--—- |very | Poor | Poor | Poor | Poor | --- |Good | Good | Poor | Poor | Good
| poor. | | i i | | | | | |
| \ | | | i | | | | |
.
563: | \ i | 1 l | i | [ |
Northwood—-—-~-- |very |very | Poor | Poor | Poor |Poor |Good | Good |very | Poor | Good
| poor. | poor. | | \ ’ | | | poor. | |
] \ | | \ l l I [ | |
564: | \ | | \ | | | | | |
Friendship------ |Poor |[Fair | Good |Fair | Good | -=~ |Poor |Very [Fair | Good {very
| \ | | i \ \ i poor. | | | poor
! \ | | \ | | | | | |
607: | \ [ } \ \ | | | | |
Pengilly-------- | Poor | Poor |Fair |Fair |Fair | --- |Fair | Good | Poor | Poor | Good
| | l ! | \ | | f | |
615: i | 5 \ \ ! | | | | |
Cowhorn--———————- |Faixr | Good | Good | Good | Good | --- |Fair |Fair |Fair | Good |Fair
| | | | | | ; | | | |
617B: i \ | | 1 \ | | | i |
Goodland--————--- [Fair | Good | Good | Good | Good |Good [Very |Very |Fair | Good |Very
; | i i i | | poor. | poor. | | i poor
| | | | \ F | | I 1 |
618B: | 7 | | \ | | \ | i |
Itasca-————————=== | Good | Good | Good | Good | Good |Good |Poor |Very | Good |Good |very
| i | | | | | | poor. | | | poor
| | | \ | l | | \ | |
621 | | | \ | | | | l | \
Morph————————— -~ |Fair |Fair | Good |Fair |Fair | --- |Good |Fair |Fair |Fair |Fair
| \ [ l | \ \ | | |
625: | \ l l | | \ | | | |
Sandwick————==ux | Poor |Fair | Good | Good | Good | --- |Poor |Fair |Fair | Good | Poor
[ \ | f | | \ i | |
627: I \ | | 1 l | | [ | |
Tawas-———-——————~- | Poor | Poor | Poor | Poor | Poor | --- |Good | Good | Poor | Poor | Good
! \ | ! | | [ | | | [
628: : | i ; | [ ! } i i |
Talmoon---——-———-- | Poor | Poor | Poor | Poor | Poor | --- |Good | Good | Poor | Poor Good
! i | i \ i | \ I | |
629B: | \ | i \ j [ i | 1 |
Wawina---------- |Fair |Fair | Good | Good | Good | -—- |vVery [Very |Fair | Good |Very
f 7 | | \ | | poor. | poor. | | | poor
I | | 1 \ | | \ | | \
672: [ \ | i \ | [ \ | i |
Willosippi------ |Fair |Good | Good | Good | Good | --- |Good | Good |Fair | Good | Good
| ? | \ | 1 | | \ | |
685: | \ \ l | 1 | ! l | \
Oesterle--—-—-——-- |Fair | Good | Good | Good | Good | --- |Poor | Poor | Good | Good | Poor
t | | i i i [ | | i [
732B: i : i ! : i i i | | |
Bushvilie---—---- {Fair | Good i Good | Good {Good I~~~ |Poor |Very | Good | Good | Poor
i i ! I | | i | poor. | |
| ] | | | i | | \ i
734: | 1 \ | ? | \ | \ I 3
Cormant-—--—~-=-- | Poor |Fair {Fair |Faix |Fair |Fair |Good | Good |Fair |Fair jGood
| \ \ ! * | | I | I |
736: : | i E : | | [ | | t
Ronneby--==-==-= |Fair {Fair | Good | Good | Good | --- |Good | Good | Good | Good | Good
1 ! i ! | | \ | | l |
{Good |Poor | Poor | Good | Good | Poox
i \ | | |

Moras-—-——————me—- | Good iGood | Good | Good | Good

| i ! H !
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Wildlife Habitat--Continued

Potential for habitat elements

|Potential as habitat for--

|
Soil name | Grain | | Wild | | | | | | Open- | Wood- |
and map symbol | and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland
| seed | and | ceous| wood | erous| |plants | water | wild- | wild- | wild-
| crops |legumes| plants| trees | plants] | | areas | life | life ! life
| | | | | | 1 ! | i i
| | | | | o | | | |
738B: | | \ [ ! I \ | \ I
Milaca---——-—--= |Fair | Good | Good | Good | Good |Good |Very |Very | Good | Good |very
! | f | | | | poor. | poor. | | | poor
| | | | \ | | | i ! i
Millward-----——- | Good | Good | Good |Good | Good [Good | Poor |Very |Good | Good |very
1 ! i I i | \ | poor. | l | poor
: | [ | | \ [ | \ I I
738C: [ i \ | l i | | \ |
Milaca--————=-==-- |Fair  Good | Good | Good | Good |Good |very |Very | Good | Good |Very
| | l | \ | | poor. | poor. | | | poor
| | | | \ | | | | l |
Millward-------- |Fair | Good | Good | Good | Good |Good | Poor |very | Good | Good |very
| | | ! [ | | | poor. | | | poor
| | | | | | \ | | | |
759: \ | ) | ! | l | } | [
Waukenabo----—-- |Fair | Good | Good | Good | Good | --- |Fair |Fair |Fair | Good |Fair
l | | | [ | | | | | |
795: | | | I | | | | | \ |
Redby--=————m=== | Poor |Fair | Good |Fair | Good | --- |Fair |Fair |Fair | Good |Fair
| | l | 1 | | | \ | |
797: | ! | ! | | [ | [ 1
Mooselake---—--—- |Very i Poor | Poor i Poor {Fair | --- [Good | Good | Poor | Poor | Good
| poor. | | ; [ ! 1 | | | i
| i | | 1 i [ 1 i i I
Lupton-———-—=-=-——- jFair | Poor | Poor | Poor | Poor | --- |Good | Good | Poor | Poor | Good
i | | 1 | l | l | \ |
798: | | | | l \ | \ ! | |
Sago-—-—————===-—— jvery | Poor | Poor | Poor | Poor |Poor | Good | Good | Poor | Poor | Good
| poor. | | | | | | \ | | |
| i | \ | ] l | | i |
Roscommon---—-—--- | Poor | Poor | Poor |Fair |Fair | --- |Good | Good | Poor |Fair | Good
| | | } | \ l \ | | |
799: | | | | | \ | \ | | |
Seelyeville-—--- |Very | Poor | Good | Poor | Poor |  --- |Good | Good | Good |Fair | Good
| poor. | l | \ | | l | \ \
i | | \ | | | | | | \
Bowstring--—---—-— jvery | Poor | Goed | Poor | Poor |Fair |Good | Good | Poor | Poor | Good
{ poor. | | i i \ | i i | i
! ! ! ; ! i I : ! |
869: | I i i i ! i : i
LObO-=—=———m - |[Very iVery |Very [Very |very |very |Good | Good [Very |Very |Fair
| poor. | poor. | poor. | poor. | poor. | poor.| ] | poor. | poor. |
| | | | | \ | | | | |
Waskish-—-——————- |Very |Very |very |Very |Very |very {Good | Good |Very |very | Good
| poor. | poor. | poor. | poor. | poor. | poor. | | | poor. | poor. |
| l | | l | \ | \ | [
870B: ! i | | \ | 1 | | | |
Itasca-———-——==-= | Good j Good | Good | Good | Good |Good |Poor jvery | Good | Good |very
| | i | \ | i | poor. | | | poor
| | \ ! l | | | | | |
Goodland-~------ | Good | Good | Good | Good | Good |Good  |Poor {very | Good | Good |very
| | ! ! i | | | poor. | \ | poor
| i i i ! i ! ! | |
870C | i } i ! 1 i | | | |
Itasca-————-————— |Fair | Good | Good | Good | Good {Goed iVery iVery |Fair |Good iVery
| i | | | | | poor. ! poor. ! i i poor
! i i i i i i | | i i
Goodland--——---- [Fair | Good | Good | Good | Good |Good [very |Very |Fair | Good ivery
i i | i poor. | poor. | | i poor
i |
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Wildlife Habitat--Continued

Soil Survey of

Potential for habitat elements

|Potential as habitat for--

|
Soil name | Grain | Wwild | i i i i | Open- | Wood- |
and map symbol | and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland
| seed | and | ceous| wood | erousj |plants | water | wild- | wild- | wild-
| crops |legumes| plants| trees | plants| | | areas | 1life | 1life | life
| \ | ] [ | [ | \ | 1
| \ | | [ | l i | | i
870E: | | | I \ | ! | | | |
Itasca---—-—~=-=- | Poor |Fair | Good | Good | Good |Good |Very |very | Poor | Good |very
| | i | | | | poor. | poor. | | | poor
| | ) | | l | | | l |
Goodland------- | Poor |Fair | Good | Good | Good |Good [Very |very |Fair | Good |very
| | | | | \ | poor. | poor. | l | poor
| [ I \ | \ | l | [ |
872: | | | \ | | | | | \ |
Pengilly--——--- | Poor | Poor |Fair |Fair |Fair | --- |Fair | Goed | Poor | Poor | Good
| i | | | i ! | | i |
Winterfield-----|Poor jFair {Fair |Fair |Fair |  --- |Fair {Fair |Fair |Fair |Fair
| | | | | | | | | | |
928C: | | | \ | \ \ | | | !
Cushing--——==—— |Fair | Good | Good | Good | Good | --- |Very |very | Good | Good |Very
| | \ \ | \ | poor. | poor. | | | poor
| | \ \ | \ | | | | |
Mahtomedi---——- | Poor |Fair |Fair | Poor |Fair | ——- |vVery |Very |Fair |Fair {Very
| | f | | | | poor. | poor. | i i poor
| | I \ | | | | | l i
928D, 928F: | | ! ! l | | l | | I
Cushing----———— | Poor |Fair {Good | Good | Good | -—- |Very |very |Fair | Good {very
| [ ! | l | | poor. | poor. | [ | poor
| [ ! | | | | [ | | |
Mahtomedi-—---- |Very | Poor {Fair | Poor |Fair | --- |[Very jvery | Poor |Fair |Very
| poor. | i i | | | poor. | poor. | j | poor
i : | i | | ! i [ [ !
980: | i i | | | | [ [ [ i
Blackhoof---—-- |Very | Poor | Poor | Poor | Poor j --- |Good | Good | Pooxr |Poor {Good
| poor. | I \ I \ [ | | i \
\ \ | \ | \ | | | | \
Mahtowa-—--—--- |Very | Poor | Poor | Poor | Poor | --- |Good | Good | Poor | Poor | Good
| poor. | | \ | \ | | [ | \
\ | \ \ | \ | | f | |
990: | | ! \ | \ | i [ |
TWig-mmmo—momo o |very | Poor | Poor | Poor | Poor | --- |Good | Good | Poor | Poor | Good
| poor. | ! | | | | | | | |
| | | | | | | [ | | |
Giese-————————~- [Very | Poor | Poor | Poor | Poor | --- |Good | Good | Poor | Poor | Good
| poor. | I | | | | \ | \ |
\ | | | | | | \ | 7 |
1002: i i i | | l | \ | \ |
Borosaprists----jPoor | Poor {Poor | Poor | Poor |Poor |Good | Good i Poor | Poor | Good
5 | | | 1 | | 5 | | l
Fiuvaquents----~|Poor | Poor | Poor | Poor | Poor {Poor |Good | Good | Poor | Poor | Good
\ \ | | | | i \ | \ |
1030: | \ | 1 | | | \ | |
Pits. | | ! \ | | | | | |
| | \ \ | \ | | | | |
Udipsamments. | | | | | | i | | |
| 1 ! \ | | | i i ! ‘
1031: l | | l i \ | [ [ [ :
Histosols----— jVery | Poor |Fair | Poor | Poor |Fair |Good | Good | Good | Poor | Good
| poor. | | | | 1 ! i | i i
! i | | [ \ | i i i i
1072 i | | | i i i ! ! i i
Udorthents. | | | | i ‘ : i i . ;
| | | | | | | | | |
115 [ | | ! | | : 1 s | i
Newson-—------- |Fair |Fa1r |Faix | Poor | Poor | --- [Good | Good iFair | Poor | Good
\ | f | \
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Wildlife Habitat--Continued

Potential for habitat elements

|Potential as habitat for--

l
Soil name | Grain | | wild | | ! | | | Open- | Wood~ |
and map symbol | and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland
| seed | and | ceous| wood | erous] |plants | water | wild- | wild- | wild-
| crops |legumes| plants| trees | plants] | | areas | life | 1life | life
l | | | | | | ! | | |
! ? I I | ! ! | i i |
1150: | | ! i i | | i | |
Jevne-———~-=-—=-—— |Fair | Good |Good | Good Good | --- |Good | Good |Fair | Good | Good
i i ; | | i i [ i i |
1154 ‘ | | | | I i i | i
Sax—————-——— - jvery | Poor |Poor | Poor | Poor { --- |Good | Good | Poor | Poor | Good
| poor. | | | ! | | ! | | f
| | | | | | | | | I |
1353B: | | | | [ | | | | l |
Cutaway--------- |Fair |Fair |Good | Good | Good | --- {Poor |Very |Fair | Good |very
| | | | | | l | poor. | | | poor
| | | | | 1 | | | ! [
1354A | l 1 l | | | l | |
Aftad-——-—----—- | Good | Good |Good | Good | Good | --- |Poor |Very | Good |Good |very
| | \ | ! | | | poor. | | | poor.
| | \ l | | | | | | |
1372: | | \ \ | | J 1 f | |
Wealthwood——-—---— | Poox | Good |Good |Good | Good |Good |Good |Fair |Fair | Good |Fair
| \ ( | | | | | | | |
13758: ! I i | l | | | | | |
Alban---—-——-—--- | Good | Good | Good | Good | Good | --- |Poor |Very | Good | Good |very
| | \ [ | | | | poor. | | | poor
| | \ | | | | | | { i
1878 | | \ | | | | | | | |
Hamre--—-—-——-=---- |Very |Very | Poor | Poor | Poor |Poor |Good | Good |very jPoor | Good
| poor. | poor. | | | | | | | poor. | i
| | | | | | | | | | l
1982: l | | } [ | | | | | |
Baudette-—-————-- | Good | Good | Good | Good |Fair | --- |Poor | Poor | Good | Good | Poor
| | | | ! | | | | | |
Spooner---——-—-- | Poor |Fair | Good |Fair |Fair | --- |[Good | Good |Pair |Fair | Good
| | | | | | [ | | | |
1983: l [ | | | | [ | [ | |
Cathro--—-—————--—- | Poor |Fair |Fair | Poor |Poor | -—-- |Good | Good | Poor | Poor | Good
| [ | | ! | | | ! | |
1984: I | ? | E | \ | | | |
Leafriver—------- |very | Pooxr | Poor | Pooxr | Poor | --- |Good | Good | Poor | Poor | Good
| | ! | | ! ! | | !
| | | | | | | | I |
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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 reguiations that
restrict certamn iand uses or iImpose specific design
criteria were not considered In preparing the
infermation 1n 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 soii structure aggregation, and soil
density. Data were collected about 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
potentiai of areas for residentiai, commercial,

industrial, and recreational uses; make preliminary
estimates of construction conditions; evaluate
alternative routes for roads, streets, highways,
pipelines, and underground cables; evaluate
alternative sites for sanitary landfills, septic tank
absorption fields, and sewage lagoons; plan detailed
onsite investigations of soils and geology; locate
potential sources of gravel, sand, earthfill, and
topsoil; plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and
water conservation; and predict performance of
proposed small structures and pavements by
comparing the performance of existing similar
structures on the same or similar soils.

The information in the tables, along with the soil
maps, the soil descriptions, and other data provided
in this survey, can be used to make additional
interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building Site Development

The table “Building Site Development” shows the
degree and kind of soll 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 I1s needed to overcome or minimize the
limitations; and severe if soll properties or site
features are so unfavorable or so difficult to
overcome that special design, significant increases
in construction costs, and possibly increased
maintenance are required. Special feasibility studies
may be required where the soil limitations are severe,

Shallow excavations are trenches or holes dug to
a maximum depth of 5 or 6 feet for basements,
graves, utility lines, open ditches, and other
purposes. The ratings are based on soil properties,
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site features, and observed performance of the soils.
The ease of digging, filling, and compacting is
affected by the depth to bedrock, a cemented pan, or
a very firm dense layer; stone content; soil texture;
and slope. The time of the year that excavations can
be made is affected by the depth to a seasonal high
water table and the susceptibility of the soil to
flooding. The resistance of the excavation walls or
banks to sloughing or caving is affected by soil
texture and depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on
undisturbed soil. The load limit is the same as that for
single-family dwellings no higher than three stories.
Ratings are made for small commercial buildings
without basements, for dwellings with basements,
and for dwellings without basements. The ratings are
based on soil properties, site features, and observed
performance of the soils. A high water table, flooding,
shrinking and swelling, and organic layers can cause
the movement of footings. A high water table, depth
to bedrock, large stones, and flooding affect the ease
of excavation and construction. Landscaping and
grading that require cuts and fills of more than 5 or 6
feet are not considered.

Local roads and streets have an all-weather
surface and carry automobile and light truck traffic all
year. They have a subgrade of cut or fill soil material;
a base of gravel, crushed rock, or stabilized soil
material: and a flexible or rigid surface. Cuts and fills
generally are limited to less than 6 feet. The ratings
are based on soil properties, site features, and
observed performance of the soils. Depth to bedrock
or to a cemented pan, a high water table, flooding,
large stones, and slope affect the ease of excavating
and grading. Soil strength (as inferred from the
engineering ciassification of the soil), shrink-swell
potentiai, 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 growtn.
Flooding, wetness, slope, stoniness, and the amount
of sand. clay. or organic matier 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
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absorption fields, sewage lagoons, and sanitary
landfills. It also shows the suitability of the soils for
use as daily cover for landfill.

Soil properties are important in selecting sites for
sanitary facilities and in identifying limiting soil
properties and site features to be considered in
planning, design, and installation. Soil limitation
ratings of slight, moderate, or severe are given for
septic tank absorption fields, sewage lagoons, and
trench and area sanitary landfills. Soil suitability
ratings of good, fair, and poor are given for daily
cover for landfill.

A rating of slight or good indicates that the soils
have no limitations or that the limitations can be
easily overcome. Good performance and low
maintenance can be expected. A rating of moderate
or fair indicates that the limitations should be
recognized but generally can be overcome by good
management or special design. A rating of severe or
poor indicates that overcoming the limitations is
difficult or impractical. Increased maintenance may
be required.

Septic tank absorption fields are areas in which
subsurface systems of tile or perforated pipe
distribute effluent from a septic tank into the natural
soil. The centerline of the tile is assumed to be at a
depth of 24 inches. Only the part of the soil between
depths of 24 and 60 inches is considered in making
the ratings. The soil properties and site features
considered are those that affect the absorption of the
effluent, those that affect the construction and
maintenance of the system, and those that may affect
public health.

The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock,
and flooding affect absorption of the effluent. Large
stones and bedrock or a cemented pan interfere with
instaltation.

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 tabie is near the surface. There must
be unsaturated soil matenal beneath the absorption
field to filter the effluent effectively. Many local
ordinances require that this material be of a certain
thickness.

Sewage jagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the
solid and liquid wastes. Lagoons should have a
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nearly level floor surrounded by cut slopes or
embankments of compacted, relatively impervious
soil material. Aerobic lagoons generally are designed
to hold the sewage within a depth of 2 to 5 feet.
Relatively impervious soil material for the lagoon
floor and sides is desirable to minimize seepage and
contamination of local ground water.

The table “Sanitary Facilities” gives ratings for the
natural soil that makes up the lagoon floor. The
surface layer and, generally, 1 or 2 feet of soil
material below the surface layer are excavated to
provide material for the embankments. The ratings
are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table,
depth to bedrock, flooding, large stones, and content
of organic matter.

Excessive seepage resulting from rapid
permeability in the soil or a water table that is high
enough to raise the level of sewage in the lagoon
causes a lagoon to function unsatisfactorily. Pollution
results if seepage is excessive or if floodwater
overtops the lagoon. A high content of organic matter
is detrimental to proper functioning of the lagoon
because it inhibits aerobic activity. Slope and bedrock
can cause construction problems, and large stones
can hinder compaction of the lagoon floor.

Trench sanitary landfill is an area where solid
waste is disposed of by placing refuse in successive
layers in an excavated trench. The waste is spread,
compacted, and covered daily with a thin layer of soil
that is excavated from the trench. When the 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 poliution, the ease of excavation,
trafficability, and revegetation are the major
considerations in rating the soils.

Area sanitary landfill is an area where solid waste
IS disposed of by piacing refuse in successive layers
on the surface of the soil. The waste is spread,
compacted, and covered daily with a thin layer of soll
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 iandfifls.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground-
water pollution. The ratings in the table “Sanitary
Facllities” 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
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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 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
solls 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 result in environmentai 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 disposai is the goai, applying a
maximum amount of the organic waste or the
wastewater to a minimal area hoids costs to a
minimum and environmental damage Is the main
hazard. If reuse is the goal, a minimum amount
shouid 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.
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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 topsoil. The soils are rated good,
fair, or poor as a source of roadfill and topsoil. They
are rated as a probable or improbable source of sand
and gravel.

Roadfill is soil material that is excavated in one
place and used in road embankments in another
place. In the table “Construction Materials,” the soils
are rated as a source of roadfill for low
embankments, generally less than 6 feet high and
less exacting in design than higher embankments.

The ratings are for the soil material below the
surface layer to a depth of 5 or 6 feet. It is assumed
that 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 suitabiiity 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
farge 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 iess.
Depth to the water table i1s 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 1o 25 percent, or many stones. Depth to
the waier table 1s 1 10 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
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suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable
for commercial use with a minimum of processing.
They are used in many kinds of construction.
Specifications for each use vary widely. In the table
“Construction Materials,” only the probability of
finding material in suitable quantity in or below the
soil Is evaluated. The suitability of the material for
specific purposes 1S not evaluated, nor are factors
that affect excavation of the matenial.

The properties used to evaluate the scil as a
source of sand or gravel are gradation of grain sizes
(as indicated by the engineering classification of the
soil), the thickness of suitable material, and the
content of rock fragments. Kinds of rock, acidity, and
stratification are given in the soil series descriptions.
Gradation of grain sizes is given in the table on
engineering index properties.

A soil rated as a probable source has a layer of
clean sand or gravel or a layer of sand or gravel that
is as much as 12 percent silty fines. This material
must be at least 3 feet thick and less than 50
percent, by weight, large stones. All other soils are
rated as an improbable source. Fragments of soft
bedrock, such as shale and siltstone, are not
considered to be sand and gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40
inches of a soil is evaluated for use as topsoil. Also
evaluated is the reclamation potential of the borrow
area.

Plant growth is affected by toxic material and by
such properties as soil reaction, avallable 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, toamy matenai 10 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.

Solls rated fair are sandy solls, foamy soils that
have a relatively high content of clay, soils that have
only 20 to 40 inches of suitable maternal, soils that
have an appreciable amount of gravel, stones, or
soluble salts. or solls that have slopes of 8 to 15
percent. The soils are not so wet that excavation is
difficutt.
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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 soill
limitations are given for pond reservoir areas;
embankments, dikes, and levees; and aquifer-fed
excavated ponds. The limitations are considered
slight if soil properties and site features generally are
favorable for the indicated use and limitations are
minor and are easily overcome; moderate if soil
properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site
features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased
maintenance are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas nold water behind a dam or
empankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The
seepage potential 1s 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 iand
against overflow. In the tabie "Water Management,’
the soils are rated as a source of material for
embankment fill. The ratings apply to the soil material
below the surface layer to a depth of about 5 feet. It is
assumed that soil layers will be uniformly mixed and
compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soll properties to a
depth even more than the height of the embankment
can affect performance and safety of the
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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 more above the
original surface. Excavated ponds are affected by
depth to a permanent water table, permeability of the
aquifer, and quality of the water as inferred from the
salinity of the soil. Depth to bedrock and the content
of large stones affect the ease of excavation.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock or to other layers that affect the rate of water
movement; permeability; depth to a high water table
or depth of standing water if the soil is subject 1o
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.

irngation s the controlled application of water to
supplement rainfall and support piant 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 nidges 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
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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
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affect the construction of grassed waterways. A
hazard of wind erosion, low available water capacity,
restricted rooting depth, toxic substances such as
salts, and restricted permeability adversely affect the
growth and maintenance of the grass after
construction.
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(See text for definitions of

not rated.

"slight,
The information in this table indicates the dominant soil condition but does not eliminate the

Building Site Development

need for onsite investigation)

"moderate,”

and

"severe.

Absence of an entry indicates that the soil was

| | I | | |
Soil name | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with |  commercial | and streets | landscaping
| | basements | basements | buildings | |
| | | | | |
| | | i | |
72: | e ! | | |

Shooker—---——--- jSevere: |Severe: |Severe: |Severe: |Severe: |Severe:
| wetness. | wetness. | wetness. | wetness. | wetness, | wetness.
| | | | | frost action. |
| | | | | |

119C: | | | | |

Pomroy--—-—--—-—--— |severe: |Moderate: |Moderate: |Severe: |Moderate |severe:
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty.
| | | | i |

124: | | | | | |

Brickton-------- |Severe: |severe: |Severe: |Severe: |Severe: |Severe:
| wetness. | wetness, | wetness, | wetness, | shrink-swell, | wetness.
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength, |
| | | | | wetness. i
| | | | | :

133B: i ! I ! |

Dalbo-mm=mm————m |Moderate: |Severe: |Severe: |Severe: |Severe: |Slight.

too clayey, i shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, |
| wetness. i ! i | low strength. |
| \ \ | | |

142: | [ [ | | |

Nokay--——-———————— |Severe: |Severe: |Severe: |Severe: |severe: |Moderate:
| wetness. | wetness. | wetness. | wetness. | frost action. | wetness.
| ! | I | |

144B: | | I | |

Flak-------—-—--- |Severe: |slight. |Moderate: |Moderate: |Moderate: |Moderate:
| cutbanks cave. | | wetness. | slope. | frost action. | droughty.
| | | | | |

144C: | | | | |

Flak-———————————— |severe: |Moderate: |Moderate: |Severe: |Moderate |Moderate:
| cutbanks cave.| slope. | slope. | slope. | slope, | droughty,
| i i | | frost action. | slope.

i I i | I I
146B: | | i | |

Wabedo-—--—-———-—- |Severe: |Moderate: |Severe: |Moderate: |Moderate: |Moderate:
| cutbanks cave,| wetness. | wetness. | wetness. | wetness, | droughty.
| wetness. | | | | frost action. |
[ | | | | |

147: \ | | | | |

Spooner--————-—— |Severe: |Severe |Severe: |Severe: |severe: |severe:
| wetness. | wetness | wetness. | wetness. | wetness, | wetness.
| | | | | frost actien. |
\ l | \ | |

1528: i | | | | !

Milaca~~-m—mem—— |Moderate: |Slight—-=memun |Moderate: |Moderate: |Moderate: |Moderate:
| dense layer, i | wetness. | slope. | frost action. | droughty.
| wetness. | | | | i
i | ! | | |

152C: | | | | \

Milaca---—mmme—— |Moderate: |Moderate |Moderate |Severe: |Moderate |Moderate:
| dense layer, | slope | slope. | slope. | slope, | droughty,
| slope. | | | | frost action. | slope.
| i 1 I [ !

152E: : ! i i | |

Milaca--—------- |severe |Severe: | Severe: |severe: |Severe: |Severe:
| slope | slope. | slope. | slope. | slope j slope.

| i | \

113
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Building Site Development—-Continued

Soil Survey of

| shrink-swell.

| | | | | |
Soil name | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with |  commercial | and streets | landscaping
| i basements | basements | buildings |
| | [ | \ \
| | \ | | \
1648 | | \ \ \ \
Mora--m-m===m=——- |Severe: |Moderate: |Severe |Moderate: |Severe |Moderate:
| wetness. | wetness. | wetness | wetness. | frost action. | droughty.
| | \ \ \ \
166: | l | \ \ \
Ronneby-—--—-—--~ |Severe: |Severe | severe |Severe: |severe |Moderate:
| wetness. | wetness | wetness | wetness. | frost action. | wetness.
! l i ) | \
167B: | \ \ T | \
Baudette-—------ |Severe |Moderate: |Moderate |Moderate: |Severe: |Slight.
| cutbanks cave.| shrink-swell. | wetness | shrink-swell. | low strength, |
| | | | | frost action. |
1 1 i | i !
186: ! \ ; i i i
Nemadji--~--~--— jSevere. iModerate: |Severe: iModerate: jModerate: iModerate:
cutbanks cave,| wetness. i wetness. | wetness. | wetness, | wetness,
i wetness. | i | frost action. E droughty.
i i i I | |
1888 | | | ! | I
Omega—--—-—-——~==- |severe {Slight-———--—~- |slight--~-——-—— {Moderate: |slight-—--———~~ |[Moderate:
| cutbanks cave. | | | slope. | | droughty.
| \ | | | 1
188C: \ | | ! | \
Omega---=-=-~~=--- |Severe: |Moderate: |Moderate: |Severe: |Moderate: |Moderate:
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty,
| l | \ \ | slope.
| \ \ l \ |
188E: | \ \ \ \ |
Omega--—-—-—---=-=-- |Severe: |Severe: jsevere |Severe |Severe |Severe
| cutbanks cave,| slope. | slope | slope | slope | slope
| slope. | \ \ \ \
i | | \ f |
202: ! i ; i 1 |
Meehan--~--=-~---- |Severe | Severe: | Severe |Severe: |[Moderate: |Severe:
¢ cutbanks cave,| wetness. | wetness | wetness. | wetness, | too acid
| wetness. | | | | frost action. |
| | | = | |
204B: \ \ \ ! \ |
Branstad-------- |Moderate: |Moderate: |Moderate: |Moderate: |Moderate: |[Moderate:
| wetness. shrink-swell. | wetness, | shrink-swell, | shrink-swell, | large stones.
| | | shrink-swell. | slope. | frost action. i
\ \ \ | \ i
204C: | ! ! i i |
Cushing----~---- |Moderate: [Moderate: |[Moderate: iSevere: |Moderate: {Moderate:
| slope. | slope. i slope. | slope. | slope, | large stones,
| | | ! | frost action. ! slope.
1 \ ! i ‘ ‘
204E: | : ;
Cushing--------- | Severe :Bevere:s iSevere: iSevere: {Severe: {Severe:
siope slope. slope. slope. siope. i sliope
; i | : i i
21i8: | | | i ; i
Watab--wm-rm-——— |Severe |Severe: |Severe: |Severe: |Severe: |Severe
| cutbanks cave.| wetness. | wetness. ! wetness. | wetness. | wetness
wetness. i ; : ! |
i : i |
1408 1 |
Warba-—————————- Moderaze |Moderate: {Mcoderate: Moderate: jSevere: |Slight
! wetness. shrink-sweli. | wetness, shrink-swell. low strength. |
l
|

i
I
I
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Building Site Development--Continued

| | | l I \
Soil name | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with | commercial | and streets | landscaping
| | basements | basements | buildings |
| l | | | !
| f | i | |
240¢: ! ! | ! ! !
Warba--—---——---- |Moderate: |Moderate: {Moderate: |Severe: |Severe: |[Moderate:
| slope. | shrink-swell, | slope, | slope. | low strength. | slope.
i | slope. | shrink-swell. | |
| ' '
| | i | | [
243: | | i | | |
Stuntz--—————--——— |Ssevere |Moderate: |Severe: |Moderate: | Severe: |{Moderate:
| wetness. | wetness, | wetness. | wetness, | low strength, | wetness.
| | shrink-swell. | | shrink-swell. | frost action. |
i | | | | !
266: | | | | |
Freer--—-—-—-—-—-—--- |Severe | severe |severe: |Severe: | severe: |Moderate:
| wetness. | wetness | wetness. | wetness. | frost action. | wetness.
| | | | l |
268B: | | | | ! |
Cromwell-=mm=-=-- jSevere: |slight---==-—-- |slight-=-==mwuex |Slight--——m-aun |Slight==-=nuean |Moderate:
| cutbanks cave. | | | i | droughty.
| | | | I !
268C: ! I | | ! i
Cromwell----—-—~ jSevere: |Moderate: |Moderate: {Severe {Moderate: |Moderate:
| cutbanks cave.| slope. | slope. | slope | slope. droughty,
| \ | | i . slope.
| | | | | |
268E: | | | | i i
Cromwell--——---—-— |Severe [Severe |Severe |Severe | Severe | Severe:
| cutbanks cave,| slope | slope | slope | slope | slope.
| slope. | | | | |
| | | | | |
268F: l | | i |
Cromwell---—-—--- |severe: | severe |severe: |Severe | Severe |Severe:
| cutbanks cave,| slope | slope | slope | slope | slope.
| slope. | | | | |
[ | | | | |
292: | | | | | 1
Alstad--————-—-—- |Severe | Severe |Severe: |Severe: |Severe [Moderate:
j wetness. | wetness | wetness. | wetness, | frost action. } large stones,
i | | | | | wetness.
i | | | ! |
302B: | | | | f |
Rosholt-----—--- |Severe: |Slight---—coo-o |Slight—wmmommn |Moderate: |Moderate: |Moderate:
| cutbanks cave. | | | slope. | frost action. | droughty.
| \ | l | [
302cC: | 1 [ | | l
Rosholt-——-——--- |Severe: |Moderate |Moderate: |severe |Moderate: {Moderate:
| cutbanks cave.| slope | slope. | slope | slope, | droughty,
| | | | | frost action. | slope.
[ | | | | |
346: | | l | !
Talmoon--------- jsevere | Severe: |Severe: |Severe: jSevere: |Severe:
| wetness. | wetness. | wetness. | wetness. { low strength, | wetness.
| | | | wetness, '
1 ! | | i frost actien.
i ! | ' i ’
azs: | i | | : =
Hassman-—-———————— |Severe: | Severe: |Severe: |Severe | Severe: |Severe:
{ ponding. ! ponding, | ponding. | ponding, | shrink-swell, | ponding,
i | shrink-swell. | shrink-swell. | shrink-swell. ; low strength, | excess humus.
! ! ! ! | ponding. |
i i [ [ I !
454B: | i | | | :
Mahtomedi-—------ |Severe jSlight————--——n- |Slight-----——- |Moderate: |Slight--—----—-=~ |Moderate:
i cutbanks cave.| 1 slope. | droughty.



116

Building Site Development--Continued

Soil Survey of

ponding.

low strength.

low strength.

frost action.

ponding,
excess humus.

| | | | | I
Soil name | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with |  commercial | and streets | landscaping
| | basements | basements | buildings | o |
| | | f | |
| | | | ! |
454C: ! | | | |
Mahtomedi--—--—--- |Severe: {Moderate: |Moderate: |severe: |Moderate: |Moderate:
| cutbanks cave.| slope. | slope. | slope | slope. | droughty,
| | | | | | slope.
| [ | i | |
454E: | | | | !
Mahtomedi~------ |Severe: |Severe |Severe: |Severe |severe: |severe:
| cutbanks cave,| slope | slope. | slope. | slope. | slope.
| slope. | | | | |
I | | | | [
454F: | I ! | |
Mahtomedi----——- |Severe: |Severe |Severe: |Severe |Severe: |severe:
| cutbanks cave,| slope | slope. | slope | slope. | droughty,
| slope. | | | | | slope.
\ | | | | !
458B: l | I | |
Menahga-———————- |Severe: |Slight—-—emaeoam |slight-——————-- |Slight-—muue——— {Slight-—=——meeon |Moderate:
| cutbanks cave. | i i i | droughty.
| ! i | ! |
458¢C: | 1 i i !
Menahga----—---- |Severe: |Moderate |Moderate: |Severe |Moderate: |Moderate:
| cutbanks cave.| slope | slope. | slope | slope. | droughty,
i : : i i | slope.
| I | | | |
458E: | | | | | |
Menahga----~~~—— |severe |severe: |Severe |Severe |Severe |severe:
| cutbanks cave,| slope. | slope | slope | slope | slope.
| slope. | | | | |
l | | | | |
464B: | | | | | |
Brennyville--~~- |Severe: |Moderate: |Severe |Moderate: |Severe: |slight
| wetness. | wetness. | wetness | wetness. | frost action. |
| \ I \ | |
4698: | \ | | |
Hillcity-—---—-- |Moderate: |Sllght ————————— jModerate: |8light———ooouoq |Moderate: |slight.
| wetness. i | wetness. | | frost action. |
! i ! | | |
502: i | | i | |
Dusler---------- |Severe [Moderate: {Severe: |Moderate: |Severe: |Moderate:
| wetness | wetness. | wetness. | wetness. | low strength, | wetness.
| | | | | frost action. |
| | | | l |
5048B; l | | I | |
Duluth-——-—————- |Moderate |Moderate: |Moderate: |Moderate: |Severe: |Slight
| wetness. | shrink-swell. | wetness, | shrink-swell. | low strength. |
| | | shrink-swell. | | |
| | | | | |
504C: ! | | | |
Duluth----———--- |Moderate: }Moderate ‘Moderate: \Severe: |severe: |Moderate
| slope. | shrink-swell, | slope, | slope. | low strength. | slope
| | slope. | shrink-swell. | | |
| | | | \ |
S04E: | | | i |
Duluth-——ceeen |Severe |Severe: |Severe: |Severe: |severe |Severe:
| slope | slope | slope. | slope. | low strength, | slope.
| \ \ [ | slope. l
| | r f | |
531: | \ \ \ | |
Beseman-———----- |Severe |Severe: |Severe: |Severe: |Severe: |Severe
| excess humus, | ponding, | ponding. | ponding, | ponding, | too acid,
| | I | |
| | | { |
I | | | |
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Building Site Development--Continued

| | | | l |
Soil name | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with |  commercial | and streets | landscaping
| | basements | basements | buildings |
| | | | | |
| | | | I i
532 | | | i i s
Sago---—————-——- |Severe: |Severe: |Severe: |Severe: |Severe: |severe:
| cutbanks cave,| ponding. | ponding. | ponding. | ponding, | ponding,
| ponding. | | | | frost action. | excess humus.
i i ! ! [ f
533: | [ | ! I !
Loxley-————————- |Severe: |Severe: |severe: |severe: |Severe: |severe:
| excess humus, | subsides, | subsides, | subsides, | subsides, | too acid,
| ponding. | ponding, | ponding, | ponding, | ponding, | ponding,
| | low strength. | low strength. | low strength. | frost action. | excess humus.
| | | i | |
540; | | k | | |
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. |
| | 1 | | |
541 | | | | | |
Rifle-----——-—-- |severe |severe: |Severe: |Severe: |Severe: |Severe
i excess humus, | ponding, | ponding, | ponding, | ponding, | ponding,
| ponding. | low strength. | low strength. | low strength. | low strength. | excess humus.
i i ! ! I |
543: | | | | i |
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. |
| | | | | |
546: | [ | I | |
Lupton---——————-- |Severe: |Severe: |Severe: |Severe: |Severe: |severe
| excess humus, | subsides, | subsides, | subsides, | subsides, | wetness,
| wetness. | wetness, | wetness, | wetness, | wetness, | excess humus.
i | low strength. | low strength. | low strength. | frost action. |
s [ | [ | I
549 : | I i | |
Greenwood--—---- |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. |
| | | | | i
563: | 1 | | i |
Northwood----——- |Severe: |Severe: |Severe: |Severe: ISevere: ‘Severe
| cutbanks cave,| ponding. | ponding. | ponding. | ponding, | ponding,
| ponding. ! | | | frost action. | excess humus.
| ! | ! i !
564: ; ; ! i ! i
Friendship---—-- |Severe: |Slight————-—w=-= |Moderate: {Slight———————- |slight-————--—- |Severe:
| cutbanks cave. | | wetness. | i | too acid.
\ l | ! E !
607: | | | i i i
Pengilly----———- |Ssevere: |severe: |severe: |Severe: |Severe: |Severe
| cutbanks cave,! flooding, flooding, | flooding, wetness, | wetness,
wetness. wetness. flooding, flooding.

!
| wetness.
|

|

|
I
| wetness.
!
!
i

i
!
|

;
i
|
| frost action.
!
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Soil Survey of

| wetness.

|

| | | | | |
Soil name | Shallow i Dwellings | Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with | commercial | and streets | landscaping
| | basements | basements | buildings |
| f f | | [
| 7 | | | |
615 | | | I | |
Cowhorn-—--——--—--- |severe: |Moderate: |Severe: |Moderate: |Severe: |Moderate:
| cutbanks cave,| wetness. | wetness. | wetness. | frost action. | wetness.
| wetness. | | | | |
I | | | \ |
6178B: I [ | | | |
Goodland-------~ |severe: |8light----cuo-o {Slight--—--——-- |Moderate: |Moderate: {slight.
| cutbanks cave. | | | slope. | frost action. |
| | ? i | |
618B: i | \ | ! I
Itasca-—————==—- {Slight--—m—m-mx [8light-—~~~o--- |Slight--=m-wun-u |slight-~w-uu—on |Moderate: |siight.
| | | | | frost action. |
| | | I | |
621: I [ | f ! [
Morph-——--—————-o |severe: |Severe: |Severe: |Severe: |Severe: |Severe:
| cutbanks cave,| wetness | wetness | wetness. | wetness, | wetness.
| wetness. | | f | frost action. |
| | ! \ | |
625: | l [ \ i |
Sandwick-—--——-- |Severe: |severe: |Severe | severe |Severe: |Severe:
| cutbanks cave,| wetness. | wetness | wetness | low strength, | wetness.
| wetness. | | | | wetness. |
| \ | i | |
627 ! ! | i | |
Tawag-=—=m—m———— |Severe: |severe: |Severe |Severe |Severe: |Severe:
i cutbanks cave,| subsides, | subsides, | subsides, | subsides, | ponding,
| excess humus, | ponding, | ponding. | ponding, | ponding, | excess humus.
| ponding. | low strength. | | low strength. | frost action. |
| | l \ | |
628, | | ! ! | r
Talmoon-————wa-— |severe: |Severe: |Severe: | Severe |Severe: |severe:
| ponding | ponding | ponding. | ponding | low strength, | ponding,
| | | | | ponding, | excess humus.
| | | | | frost action. |
| \ \ | [ |
6298 | | | | | |
Wawina--------~- |Severe |slight—~—mnuem- |8light~=~~-mu-n |Moderate: |Moderate: |slight.
| cutbanks cave. | | | slope. | frost action. |
| | \ | | |
672: | ! ! | | |
Willosippi--—---— jSevere: |Severe iSevere: | Severe |Severe: |Severe:
| cutbanks cave,| wetness { wetness. | wetness | wetness, | wetness.
| wetness. | | | | frost action. |
| i | f | i
685: | | | \ | \
Oesterle~--—----- |Severe: |severe |Severe |Severe |Severe: |Moderate:
| cutbanks cave,\ wetness \ wetness | wetness ] frost action. | large stones,
| wetness. | | | | | wetness,
| | | | ! | daroughty.
| | { ! i [
732B: | | i i | |
Bushville-—————— |Severe: {Moderate: |Severe |Moderate: |Moderate: |Moderate:
| cutbanks cave,| wetness. | wetness | wetness. | wetness. | wetness,
wetness. | | | | | droughty.
i | | | | |
734: i \ \ | | |
Cormant---—-~---- |Severe: |Severe |Severe {Severe |Severe: |Severe:
| cutbanks cave,| wetness | wetness | wetness | wetness | wetness.
| ! \ | |
| \ i i
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Building Site Development--Continued

| \ [ | | |
Soil name i Shallow i Dwellings i Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with |  commercial | and streets | landscaping
| | basements | basements | buildings | |
| ) | | | |
| | | l | f
736 | | | | | ;
Ronneby-—---—- |severe: | severe: |Severe |Severe: | Severe: |Moderate:
| wetness. | wetness. | wetness | wetness. | frost action. | wetness.
| l ! | | !
Mora---—---———-— |severe: |Moderate: |severe |Moderate: |Severe: |Moderate:
| wetness. | wetness. | wetness | wetness. | frost action. | droughty.
| | i | l |
7388 | l | 1 | |
Milaca-=—w=-===- {Moderate: |8light—=-—----- |Moderate: |Moderate: |Moderate: |Moderate:
| dense layer, | | wetness. | slope. | frost action. | droughty.
| wetness. i | i | |
| i | F i |
Millward-----—-- |Severe: [Slight----=—-—- |8light==-—---uuw |Moderate: jSlight--=-=--—-- |Moderate:
| cutbanks cave. | | | slope. i | droughty.
| | | l | |
738C: | | | | | |
Milaca--------- |Moderate: |Moderate: |Moderate: |Severe: Moderate: [Moderate:
| dense layer, | slope. | slepe. | slope. | slope, | droughty,
| slope. | | | | frost action. | slope.
| | 1 | | |
Millward-—----- |Severe: |Moderate: |Moderate: |Severe: |Moderate: |Moderate:
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty,
| \ | \ | | slope.
l | | ! | [
759: | | | | | |
Waukenabo------ |Severe: Severe: jSevere: jSevere: | Severe: |severe:
! cutbanks cave,| wetness. | wetness. | wetness. | wetness, | wetness.
| wetness. | i | | frost action. |
| | | | | |
7954 | | | | | |
Redby---———---- |Severe |Moderate: |Severe: |Moderate: |Moderate: |Moderate:
| cutbanks cave,| wetness. | wetness. | wetness. | wetness, | wetness,
| wetness. | | | | frost action. | droughty.
l | | | ! |
797: | | | | I |
Mooselake---—-— |Severe: |Severe: |Severe: |Severe: | severe: |Severe:
| excess humus, | ponding, | ponding, | ponding, | ponding, | ponding,
| ponding. | low strength. | low strength. | low strength. | frost action. | excess humus.
| | | | | |
Lupton—m——m—=——- |Severe |Severe: |Severe: |Severe: |Severe: |Severe:
| excess humus, | subsides, | subsides, | subsides, | subsides, | wetness.
| wetness. i wetness, | wetness. | wetness, | wetness, | excess humus.
| | low strength. | low strength. | low strength. | frost action. |
! | | ? ! |
798 | | | i | |
Sago--————-=—-- |Severe |severe: |Severe: |Severe: | severe: |Severe:
| cutbanks cave,| ponding. | ponding. | ponding. i ponding, | ponding,
| ponding. | | | | frost action. | excess humus.
| | | | | |
Roscommon----~--— |Severe: |Severe: |Severe: |Severe: | Severe: |Severe:
| cutbanks cave,| ponding. | ponding. | ponding. i ponding. { ponding.
| ponding. | | | ! !
l | | | i |
799 | ! | ! | |
Seelyeville-—-——|Severe: |Severes | Severe: {Severe: |Severe: |Severe:
| excess humus, | subsides, | subsides, | subsides, | subsides, | ponding,
| ponding. | flooding, ! flooding, | flooding, | ponding, | flooding,
| | ponding. { ponding. i ponding. i flooding. | excess humus.
| | | i i {
Bowstring-——--- | severe: |severe: | Severe: jSevere: jSevere: |Severe
| cutbanks :ave,l subsides. | subsides,. | subsides, | subsides, i ponding,
| excess humus, | flooding, | flooding: i flooding, | ponding, { flooding.
! ponding. i ponding. | ponding. | ponding. i flooding. i excess humus.
i i I |

l
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Building Site Development--Continued

Soil Survey of

| slope.

| | | | | |
Soil name | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with | commercial | and streets | landscaping
| | basements | basements | buildings | |
| I | | I |
7 | | | l |
869 | | | l | |
Lobo-—==momceeem |severe: |Severe: |Severe: |Severe: |Severe: jSevere:
| excess humus, | subsides, | subsides, | subsides, | subsides, [ too acid,
| wetness. | wetness, | wetness, j wetness, | wetness, | wetness,
| | low strength. | low strength. | low strength. | frost action. | excess humus.
| 7 | | | |
Waskish-—-————---- |Severe: |Severe: |Severe: | Severe: |Severe: [Severe:
| excess humus, | wetness, } wetness, } wetness, | wetness, i too acid,
| wetness. | low strength. | low strength. | low strength. | frost action. | wetness,
| ! | | | | excess humus.
| i ! | | |
870B: | | | l |
Itasca--—--————-- {8light=——n-me-- |8light—w-m—m-- |8light-————n-== |Moderate: |Moderate: |Slight.
! | ! | slope. | frost action. |
! | | | | l
Goodland-----—--- |severe: |Slight—=mmmemam |8light-—-me—oumn |Moderate: |Moderate: ISlight.
| cutbanks cave. | | | slope. | frost action. |
| | | | l |
870C: | | f | |
Itasca—-——————-== |Moderate: |Moderate: |Moderate: |severe: |Moderate: {Moderate:
| slope. | slope. | slope. | slope. | slope, | slope.
| | | | | frost action. |
| | | | | |
Goodland-—-—-———- |Severe: |Moderate: {Moderate: | Severe |Moderate: |Moderate:
| cutbanks cave.| slope. | slope | slope | slope, | slope.
| | | | | frost action. |
! | | | | |
870E: l | ! [ | |
Itasca~-—-==w———- |severe: |Severe: |Severe |severe |Severe |Severe
| slope. | slope. | slope | slope | slope | slope
| | l i |
Goodland-----~—— |severe: |severe |severe |severe |Severe |Severe
| cutbanks cave,| slope. | slope | slope | slope | slope
| slope. | | | | I
f | | | | |
872 | | | z | |
Pengilly-—-w—-—— |Severe: |Severe: |severe: |Severe: |Severe |severe:
| cutbanks cave,| flooding, | flooding, | flooding, | wetness, | wetness,
| wetness. | wetness. | wetness. | wetness. | flooding, | flooding.
| | | | | frost action. |
| | | | | |
Winterfield----- |Severe: |Severe: jSevere: |severe |Severe |Severe:
i cutbanks cave,| flooding, | flooding, | flooding, | wetness, | wetness,
| wetness. | wetness. | wetness. | wetness. | flooding. | flooding.
l | | | ! |
928C: ! | | | J
Cushing--—-=—-——— [Slight—=mo—maan |Slight——-memeun |slighte——moeanx |Moderate: {Moderate: |Moderate:
| | | | slope. | frost action. | large stones.
\ | | | | I
Mahtomedi--—~-—--- |Severe: |Slight=—-—mouenm |Slight=e-meeo—— |Moderate: {Slight———-een- |Moderate:
| cutbanks cave. | | | slope. i | droughty,
\ | | | [ E
928D: \ \ | | !
Cushing----=--~—— |Severe: |severe |Severe: |severe |severe: |Severe:
! slope. | slope | siope. | slope | slope. | slope.
| ! i [ | |
Mahtomedi------- |Severe: |severe |Severe: {Severe |Severe: |Severe:
| cutbanks cave,| slope | slope. | slope | slope. ! slope.
| |
| |
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Building Site Development--Continued

| ponding.

ponding.

| | 1 1 i i
Soil name | Shallow | Dwellings | Dwellings i Small | Local roads | Lawns and
and map symbol | excavations | without | with | commercial ! and streets | landscaping
| | basements | basements | buildings | i
| | | J 1 |
f | | | I |
928F: | | ! ! i |
Cushing--------~ |severe |Severe: |severe: |Severe: |Severe: |severe:
| slope. | slope. | slope. | slope. | slope. | slope.
| | | I | |
Mahtomedi-~~—~-- |Severe: |Severe: |severe: |severe: |severe: |Severe:
| cutbanks cave,| slope. | slope. | slope. | slope. | slope.
| slope. | I [ | |
i | | i | |
980 | | ; | | |
Blackhoof------- |Severe |Severe: |severe: |severe: |severe: |severe:
| ponding | ponding. | pending. | ponding. | low strength, | ponding,
| | | | | ponding, | excess humus.
| | | ] | frost action. |
| | | | | i
Mahtowa-=-——-—--- {Severe |Severe: |severe: |severe: | severe: |Severe:
| ponding. | ponding. | ponding | ponding. | ponding, | ponding,
| | | | j frost action. | excess humus.
| | | | | |
990: | | | | | |
Twig-—————=—=-—= |severe |Severe: |Severe: |Severe: |Severe: |severe:
| ponding | ponding. | ponding. | ponding. | ponding, | too acid,
| | | | | frost action. | ponding,
| | | | | | excess humus.
| | i | ! |
Giesew—oommmoa—o |Severe |severe: |Severe: |Severe: |Severe: |Severe:
| ponding. | ponding. | ponding | ponding. | ponding, | ponding,
| | | | | frost action. | excess humus.
| | | | | |
1002: ! | ! | | |
Borosaprists----|Severe: |Severe: |severe: |Severe: |severe: |severe:
| cutbanks cave,| flooding, | floeding, | flooding, | wetness, | wetness,
| excess humus, | wetness, | wetness. | wetness, | flooding, | flooding,
| wetness. | low strength. | | low strength. | frost action. | excess humus.
| ! | | | |
Fluvaguents-—---- |severe: |Severe: |severe: |severe: |severe: |Severe:
| cutbanks cave,| flooding, | floeding, | flooding, | wetness, | wetness,
| wetness. | wetness. | wetness. | wetness. | flooding, | flooding.
| | | | | frost action. |
| | | | | |
1030: | | | | | |
Pits. | | | | | |
| | | | | |
Udipsamments----|Severe: |severe: |Severe: |Severe: |severe: |severe:
| cutbanks cave,| slope. | slope. | slope. | slope. | slope.
| slope. | | | | |
| | | | | |
1031: | | | | | |
Histosols-—----- |severe: |severe: |Severe: |Severe: |severe: |severe:
| cutbanks cave,| subsides, | subsides, | subsides, | subsides, | ponding,
| excess humus, | ponding. | ponding. | ponding. | ponding. | excess humus.
| ponding. | | | | |
! | | | | ’
1072: i | | | | i
Udorthents. | | | | | !
| | | | | [
1115: | ! | ! f |
Newson-—-——-————-—— |severe |Severe: |severe: |Severe: | severe: jSevere:
| cutbanks cave,| ponding. | ponding. | ponding. | ponding. | too acid,
| { ! ! |
| | | | |

121
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Building Site Development--Continued

Soil Survey of

| ponding.
|
1

frost action.

excess humus.

| | | | | |
Soil name | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and
and map symbol | excavations | without | with |  commercial | and streets | landscaping
| | basements | basements | buildings |
f | | | | |
| ! | V F \
1150 | | : | r |
Jevne-—~m—we—— o |Severe: |Severe: |Severe: |Severe |Severe: |Severe
| cutbanks cave,| wetness. | wetness. | wetness | wetness, | wetness
| wetness. | | | | frost action. |
| | | 7 ? |
1154 | | [ i | ;
Sax-——————— - {Severe: | Severe | Severe: |Severe | Severe: |severe:
| ponding. | ponding | ponding. | ponding i ponding, | ponding,
| | | i | frost action. | excess humus.
1 | | i | \
1353B: | | ! ! |
Cutaway------—-——- |Severe |8light---—--—-= |Moderate: |Slight--—————-- |Slight-—mmamem |Moderate:
| cutbanks cave. | | wetness, | | | droughty.
| | | shrink-swell. | | |
| l | | | i
1354A | | | | |
Aftad--—-e——mooo |Moderate: |Slight-—————==- |Moderate: |Slight--————=o [Moderate: |Slight
| wetness. | | wetness. | | frost action. |
7 | | | | l
1372: | [ | | | |
Wealthwood-———-- |Severe: |severe |Severe: |Severe: |Severe: |Severe
| cutbanks cave,| wetness | wetness. | wetness | wetness. | wetness
| wetness. | | | | |
| | | | i |
13758 : | | | | |
Alban--—-——-—--——- |Severe: |8light-=m-mmac—— |Slight-—mocoo—- |Moderate: |Moderate: |Slight
| cutbanks cave. | | | slope. | frost action. |
| ! | | | |
1878: | l | | | |
Hamre----—-————-- |Severe: |Severe |Severe: |Severe: |Severe: |Severe
| ponding. | ponding | ponding. | ponding. | ponding, | ponding,
| | | | | frost action. | excess humus.
I | | 1 ! |
1982: \ | | | | |
Baudette-——————— |severe: |Moderate: |Moderate: |Moderate: |severe: |slight
| cutbanks cave.| shrink-swell. | wetness. | shrink-swell. | low strength, |
| | | | | frost action. |
[ \ | [ | |
Spooner--—-—-—-——~ |Severe: |severe |Severe: |Severe: |Severe: |Severe:
| wetness. | flooding, | flooding, | flooding, | wetness, | wetness
! | wetness. | wetness. | wetness. | frost action. |
[ i I i i i
1983: | | | | | |
Cathro--———e—--——- |Severe: |Severe: |Severe: |Severe: |Severe: |severe:
| cutbanks cave,| subsides, | subsides, | subsides, | subsides, | ponding,
| excess humus, | ponding. | pending. | ponding. | ponding, | excess humus
| ponding. | | | | frost action. |
| \ \ ! ! |
1984: i | | | i |
Leafriver—-----— |Severe |Severe iSevere: \Severe: |Severe: |Severe
| cutbanks cave,| ponding | ponding | ponding. | ponding, ! ponding,
\ | | | i
| | [ i |
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Sanitary Facilities

(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

"slight," "good,"” and other terms. Absence of an entry indicates that the soil was not rated. The
information in this table indicates the dominant soil condition but does not eliminate the need for onsite
investigation)

| T | | |
Soil name | Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields i | landfill | landfill |
! | | | |
| | ! | |
72: | | | | |
Shooker—--—------ Severe: |Severe: jSevere: |Severe | Poor:
| wetness. | wetness. | wetness. | wetness | wetness.
I 1 | [ |
119C: | | i i i
POMroy-——————--= |Severe: |Severe |Moderate: |Severe |Fair
| percs slowly. | seepage, | slope. | seepage | small stones,
| | slope. | | | slope.
\ | | | |
1241 | | | | !
Brickton------—- |Severe: |Severe |severe: |Severe | Poor
| wetness, | wetness | wetness, | wetness | too clayey,
| percs slowly | | too clayey. | | hard to pack,
| | | | | wetness.
\ | [ | |
1338 \ | \ | !
Dalbo-m——me———— |Severe: |Severe: |Severe: |Severe | Poor
[ wetness, ! wetness. i wetness, i wetness [ too clayey,
| percs slowly. i i too clayey. | | hard to pack.
| | | | |
142 | | | | |
Nokay--—=-=-———--- |Severe: |severe |Severe: |Severe: | Poor:
| wetness, | seepage | wetness. | wetness. | wetness
| percs slowly. | | | |
| [ \ 1 |
1448 \ | \ | 1
Flak---—--—=~--- |Severe: |Severe: |Moderate: |8light-—————-——-——- |Fair
| wetness, | seepage. | wetness. | | small stones.
| percs slowly. | | | |
\ | \ I |
Laac | | ! | |
Flak--m—mmme———— |Severe: |Severe |Moderate |Moderate: |Fair
| percs slowly. | seepage, | slope. | slope. | small stones,
| | slope. | | | slope.
i i \ ! i
1468 ! ! | ! |
Wabedo-———~-~-—— |Severe |Moderate: |Moderate: |Moderate: |Fair
| wetness, | seepage, | wetness, | wetness. | too sandy,
| percs slowly | slope. | too sandy. | | small stonmes,
| | | i | wetness.
| | \ | I
147: | | | | |
Spooner—-----—-—- |Severe: |Severe: |Severe |Severe |Poor:
| wetness | seepage, | wetness | wetness | wetness.
| | wetness. | | |
| | i i !
1528 | | | \ !
Milaca-——-————-~- |severe |Moderate: |[Moderate: |Slight-—————-~vu-n |Fair
l wetness, | seepage, | wetness,. i [ small stones,
| percs slowly- | slope. | | | wetness.
i | ! [ |
152¢C | [ i | |
Milaca-————=---- |Severe |Severe: |Moderate: |Moderate: jFair:
| percs slowly. | slope. | slope. | slope. | small stones,
| :
!

| slope.
i



124 Soil Survey of

Sanitary Facilities--Continued

i slope.

! | | I |
Soil name i Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption i areas j sanitary | sanitary | for landfill
| fields | | landfill | landfill |
| [ | [ |
| | | | |
152E: | | | | |
Milaca--—--——-=-- |Severe: |Severe: | Severe: |Severe: |Poor:
| percs slowly, | slope. | slope. | slope. | slope.
| slope. | | | |
| | | | |
Lean: | | | | |
Mora--—--—-—-————-- |Severe: |Moderate: |Moderate: |Moderate: |Fair:
| wetness, | seepage, | wetness. | wetness. | small stones,
| percs slowly. | slope. | | | wetness.
| | | | |
166 | ! ! I
Ronneby-———————- |severe: |Moderate: |severe: |Severe: |Poor:
| wetness, | seepage. | wetness. | wetness. | wetness.
| percs slowly. | | | |
| | | | |
167B: | | | | |
Baudette-—-—-——-- |Severe: |Severe: |severe: |Severe: |Fair:
| wetness. | wetness. | wetness. | wetness. | wetness.
| | | | |
186 | | | | l
Nemadji-—---—--- |severe |Severe: |Severe: |severe: | Poor:
| wetness, | seepage, | seepage, | seepage, | seepage,
| poor filter. | wetness. | wetness, | wetness. | too sandy.
| | | too sandy. | |
| | | | |
1888 | | | | |
Omega—-===—====- |severe: |Severe: |Severe: |Severe: | Poor:
| poor filter. | seepage. | seepage, | seepage. | seepage,
| | | too sandy. | | too sandy.
| | i i |
188¢C i i ! | |
Omega~«——=————--- |Severe: |Severe: |Severe: |Severe: | Poor:
| poor filter. | seepage, | seepage, | seepage. | seepage,
| | slope. | too sandy. | | too sandy.
| | ! | J
188E: [ | | | |
omega-—-—=—=—===- |Severe: |Severe: |Severe: |Severe: | Poor:
| poor filter, | seepage, | seepage, | seepage, | seepage,
| slope. | slope. | slope, | slope. | too sandy,
| | | too sandy. | | slope.
| | | | |
202: | | | | |
Meehan--—-————-—-- |severe: |Severe: |Severe: |Severe: | Poor:
| wetness, | seepage, | seepage, | seepage, | seepage,
| poor filter. | wetness. | wetness, | wetness. | too sandy,
| | | too sandy. | | wetness.
| J | | |
204B: | i i i i
Branstad--—----- |Severe: |Severe: |Moderate: {Moderate: |Fair:
| wetness, | wetness. | wetness. | wetness. | small stones,
| percs slowly. | | | | wetness.
| | | | I
204c: | | | | 1
Cushing-----———- |severe: |Severe: |Moderate: [Moderate: |Fair:
| percs slowly. | slope. | slope. | slope. | small stones,
| i | | | slope.
i I i I i
204E: ! | | i |
Cushing--------- |Severe: |Severe: |Severe: |severe: |Poor:
| percs slowly, | slope. { slope. | slope. | slope.
s i | |
| ! I |
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Sanitary Facilities--Continued

125

small stones.

| | | | |
Soil name | Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfill |
| | | | |
! | | | |
218 | I : ! |
Watab=-w—me—————e |Severe |Severe |severe |Severe: | Poor:
| wetness, | seepage. | wetness, | seepage, | seepage,
| percs slowly, | | too sandy. | wetness. | too sandy,
| poor filter. | | | | wetness
| | | | |
240B: | | | | |
Warba~-——————aoo |Severe |Moderate |severe |Moderate: |Fair:
| wetness, | seepage, | wetness | wetness. | too clayey.
| percs slowly. | slope, | | |
| | wetness | |
| | | | |
240C | | | | |
Warba-----—-—-—-- |Severe |Severe [Moderate: |Moderate: |Fair
| percs slowly. | seepage, | slope, | slope. i too clayey,
| | slope. | tooc clayey. | | slope.
| | , | |
243: | I ! i |
Stuntz--mm—m———— |Severe: |Severe |Severe: |Severe: |Fair:
| wetness, | seepage, | wetness. | wetness. | too clayey,
| percs slowly. | wetness i | | wetness.
| | [ | |
266: ! | l | |
Freer----—-————--- |severe: |Moderate |severe: |Severe: |Poor:
| wetness, | seepage. | wetness. | wetness. | wetness
| percs slowly. | | | |
| | | | |
268B: | | | | |
Cromwell——~—--— |Severe: |Severe |Severe: |Severe: | Poor
| poor filter. | seepage | seepage, | seepage. | seepage,
| | | too sandy. | | too sandy.
| | | | |
268C: | | | | |
Cromwell--——————— |severe: |severe |Severe: |Severe: | Poor:
| poor filter. | seepage, | seepage, | seepage. | seepage,
| | slope | too sandy. | | too sandy.
| | | | |
268E, 268F: | | | | |
Cromwell-—————-- |Severe: | severe |Severe: |Severe: | Poor:
| poor filter, | seepage, | seepage, | seepage, | seepage,
| slope. | slope. | slope, | slope. | too sandy,
| | | too sandy. | | slope.
| | | | I
292: | | | | |
Alstad----—-———- |severe: |Severe: |Severe: |Severe: |Poor:
| wetness, | wetness. | wetness. | wetness. | wetness.
| percs slowly. | | | |
| | [ | |
302B: | | i ! |
Rosholt-—--—----- |Severe: | Severe !Severe: |severe: |Poor
| poor filter. | seepage. | seepage, | seepage. | seepage,
i | | too sandy. | | too sandy,
| | | | | small stones.
| | | | !
302cC: | [ l | |
Rosholt—mmm——umm |Severe: |Severe: |Severe: |Severe: | Poor:
poor filter. | seepage, | seepage, | seepage. | seepage,
| slope. | too sandy. j | too sandy,
| | i |
| | | |
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Sanitary Facilities--Continued

|
|

| percs slowly. wetness.

| | | | |
Soil name | Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption | areas | sanitary } sanitary | for landfill
| fields | | landfill | landfill |
| | | | J
| [ | [ |
346: | | [ | |
Talmoon----——-—--—- | Severe: | Severe: | Severe: | Severe: | Poor:
| wetness, | wetness. | wetness. | wetness. | wetness
| percs slowly. | | | |
| I | | |
a2, | | | | |
Hassman—-—-—-—-———- |severe: |severe: iSevere: | severe: | Poor
| ponding, | excess humus, | ponding, | ponding. | too clayey,
| percs slowly | ponding. | too clayey. | | hard to pack,
| I | | | ponding.
i | | | !
4548: I | | i |
Mahtomedi~~----- |Severe: |Severe: Severe: |Severe: |Poor:
| poor filter. | seepage. | seepage, | seepage. | seepage,
| | | too sandy. | | too sandy,
| | | | | small stones.
| | | | |
454C: | | | | |
Mahtomedi------- |severe: |Severe: |severe: | Severe: | Poor
| poor filter. | seepage, | seepage, | seepage. | seepage,
| | slope. | too sandy. | | too sandy,
| | | i | small stones.
[ I | | |
454E, 454F: | | | | |
Mahtomedi-———-—-- |Severe: |severe: |severe: | Severe: | Poor
| poor filter, | seepage, | seepage, | seepage, | seepage,
| slope. | slope. | slope, | slope. | too sandy,
| | | too sandy. | | small stones.
| { | | |
458B: | | | | |
Menahga--------—- | Severe: | Severe: | Severe: | Severe: | Poor:
| poor filter. | seepage. | seepage, | seepage. | seepage,
| | | too sandy. | | too sandy.
| | | | |
458C: | | | | |
Menahga----————- |Severe: |Severe: |severe: | severe: | Poor
| poor filter. | seepage, | seepage, | seepage. | seepage,
| | slope. | too sandy. | | too sandy.
J | | | i
458E i I | ! f
Menahga-----—-—— |severe: |Severe: |severe: | Severe: | Poor:
| poor filter, | seepage, | seepage, | seepage, | seepage,
| slope. | slope. | slope, | slope. | too sandy,
| | | too sandy. | | slope
1 | | | |
464B: | | | | |
Brennyville--—-- |severe: |Moderate: |Moderate: |Moderate: |Fair:
| wetness, | seepage, | wetness. | wetness. | wetness
| percs slowly. | slope. | | |
| | | | !
4698B: | | | { |
Hillcity-------- |Severe: |Moderate: |severe: |Moderate: | Good
| wetness, | seepage, | wetness. | wetness. }
| percs slowly. | slope, | | i
| | wetness. | | |
| ! | | [
502: | | | | |
Dusler-———————-- |Severe: |Moderate: |severe: |Severe: |Fair:
| wetness, | seepage. | wetness. | wetness. | too clayey,
| | |
| [ !
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Sanitary Facilities--Continued

| wetness,
| percs slowly.
I

excess humus,
wetness.

wetness,

excess humus.

wetness.

excess humus.

| | I | |
Soil name | Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfill |
I | | | |
| | ! | |
5045 | | : I |
Duluth----—------ jsevere: |Moderate: |Severe: |Moderate: |Fair:
| wetness, | slope, | wetness. | wetness. | too clayey.
| percs slowly. | wetness. | | |
| | ! | |
s04c: | | | | |
Duluth--———-—-- |Severe: |Severe: |Moderate: |Moderate: |Fair:
| percs slowly. | slope. | slope, | slope. | too clayey,
] | | too clayey. | | slope.
| | ! | [
504E: | | | | |
Duluth-—weeeee—— |Severe: |Severe: |severe: |Severe: | Poor:
| percs slowly, | slope. | slope. | slope. | slope.
| slope. | | | |
[ | | | |
5311 | | | | |
Beseman-----—--- |Severe |Severe: |Severe: |Severe: | Poor:
| ponding, | seepage, | ponding, | seepage, | ponding,
| percs slowly. | excess humus, | excess humus, | ponding. | excess humus,
| | peonding. | too acid. | | too acid.
| | | { |
5324 | | | | |
Sago-—-=——————-m- |severe |Severe: |Severe: |severe: | Poor:
| ponding. | seepage, | ponding, | ponding. | too sandy,
| | excess humus, | too sandy. | | ponding.
| | ponding. i | |
| | | | |
533: | | i | |
Loxley---——=—-=—- |Severe: |Severe: |Severe: |severe: | Poor:
| subsides, | seepage, | seepage, | seepage, | ponding,
| ponding, | excess humus, | ponding, | ponding. | excess humus,
| percs slowly. | ponding. | excess humus. | | too acid.
| | | | |
540: \ 1 1 | |
Seelyeville--—--- |Severe: |Severe: |Severe: |Severe: | Poor:
| subsides, | seepage, | seepage, | seepage, | ponding,
| ponding, | excess humus, | ponding, | ponding. | excess humus.
| percs slowly. | ponding. | excess humus. | |
| | [ | |
541: | | | | |
Rifle-m——————mmm |severe |Severe: |severe: |severe: | Poor:
| ponding. | seepage, | seepage, | seepage, | ponding,
| | excess humus, | ponding, | ponding. | excess humus.
| | ponding. | excess humus. i |
| | | | |
543: | | l | i
Markey----—-—-—-— |severe: |Severe: |Severe: |severe: |Poor:
| subsides, | seepage, | seepage, { seepage, | seepage,
| ponding, | excess humus, | ponding, | ponding. | too sandy,
| percs slowly. | ponding. | too sandy. | | ponding.
| ! i i |
544: i | | | |
Cathro--—---——--- | severe: |Severe: |Severe: |Severe: j Poor:
| ponding, | seepage, | ponding. | seepage, | ponding.
| percs slowly. | excess humus, | | ponding. ]
i | ponding. | 5 !
l 5 i | |
546: | I i | i
Lupton——-—-w=---- |severe: |Severe: |Severe: |Severe: | Poor:
| subsides, | seepage, | seepage, | seepage, | wetness,
| | | |
I | | i
| | | |
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| f | | |
Soil name | Septic tank | Sewage lagoon | Trench | Area I Daily cover
and map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill ] landfill |
| | | I |
| | | | |
549: I | i | |
Greenwood--—-—-- |Severe |severe: |severe: |Severe: | Poor
| subsides, | seepage, | seepage, | seepage, | wetness,
| wetness. | excess humus, | wetness, | wetness. | excess humus.
| | wetness. | excess humus. i |
| I | I |
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. | |
| | | | |
607: | | | | [
Pengilly--~———-- |severe: |Severe: |Severe: |Severe: |Poor:
{ flooding, { flooding, | flooding, | floeding, | wetness
| wetness. | wetness. { wetness. | wetness. |
i | ! | i
615: | | | | |
Cowhorn--------- jSevere |severe: |Severe: |Severe |Fair
| wetness | seepage, | seepage, | seepage, | too sandy,
| | wetness. | wetness, | wetness. | wetness.
| | | too sandy. | |
\ | | | |
6178B: | | | } |
Goodland-------- |Severe: |Severe: |Severe: |severe |Poor:
| poor filter. | seepage. | seepage, | seepage | seepage,
| | | too sandy. | | too sandy
| | | 1 |
618B: | | | | |
Itasca--—-=——-~- |Moderate: |Moderate: |Slight——c—co———e |8light--=-—mmaaun | Good
| percs slowly. | seepage, | |
i | slope. i i I
[ | [ i D
621: i | i | i
Morph------————- |Severe: |Severe: |Severe: |Severe: | Poor:
| wetness. | seepage, | wetness. | wetness. | wetness
! | wetness. | | |
[ | | I |
625: | | | | |
Sandwick———----=- |severe: |Severe: |Severe: |Severe: | Poor:
| wetness, | seepage, | wetness. | seepage, | wetness
| percs slowly. | wetness. | | wetness.
l l | | |
627: | I ! i i
TawaS-—————————— |severe jSevere: |severe: |Severe: {Poor
| subsides, i seepage, | seepage, | seepage, | seepage,
{ ponding, | excess humus, | pending, | ponding. | too sandy,
| percs slowly. | ponding. | too sandy. | | ponding
\ | \ | l
628: | | | | |
Talmoon-—-—-—----—— |Severe |Severe: |Severe: |Severe: |Poor:
| ponding, | excess humus, | ponding. | ponding. | ponding
| | i |
! [ | |

i percs slowly.

ponding.
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too sandy.

I | | | [
Soil name { Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfill |
! | | | I
! | | | !
629B: | | | | |
Wawina~---——---- |Slight—mmemame e | Severe: |Severe: |Severe: |Fair:
| | seepage. | seepage, | seepage. | too sandy.
| | | too sandy. | |
| | | | |
672: | | | | |
Willosippi------ |severe: | Severe: |severe: |severe: |Poor:
| wetness, | wetness. | wetness. | wetness. | wetness.
| percs slowly. | | | |
| ! I | I
sas: I I | I |
Oesterle—--———--— |Severe: |severe: |severe: |Severe: | Poor:
| wetness, | seepage, | seepage, | seepage, | seepage,
| poor filter. | wetness. | wetness, | wetness. | too sandy,
| | | too sandy. | | small stones.
| | | | |
732B: | | | | |
Bushville————--— |Severe: |Severe: |severe: |severe: |Fair:
| wetness, | seepage. | wetness. | seepage. | wetness.
| percs slowly. | | | |
| | | | |
734: | | | | |
Cormant—-—=—mww-- |Severe: |Severe: |Severe: |Severe: |Poor:
| wetness, | seepage, | seepage, | seepage, | seepage,
| poor filter | wetness. | wetness, | wetness. | too sandy,
| | | too sandy. | | wetness.
| | f | |
736: | | ! I I
Ronneby--------- |Severe |Moderate: |severe: |severe: |Poor:
| wetness, | seepage. | wetness. | wetness. | wetness.
| percs slowly. | | | |
| | | | |
Mora--—~—————-m |severe: |Moderate: |Moderate: |Moderate: |Fair:
| wetness, | seepage, | wetness. | wetness. | small stones,
| percs slowly. | slope. | | | wetness.
| | | | |
738B: | | | | |
Milaca---------- |severe: |Moderate: |Moderate: |Slight—--——ceaeeeu |Fair:
| wetness, | seepage, | wetness. i | small stones,
| percs slowly. | slope. | | | wetness.
| | | | |
Miliward----—--- |severe: | severe: |$light-—-m—mcooe - |Severe: |Fair:
| poor filter. | seepage. ] | seepage. | small stones.
! l s [ [
738cC I | | I |
Milaca—-m==mmm—m |severe: |Severe: |Moderate: |Moderate: |Fair:
| percs slowly. | slope. | slope. | slope. | small stones,
| | | | | slope.
| | | | |
Millward----—---- |severe: |Severe: |Moderate: |Severe: |Fair:
| poor filter | seepage, | slope. | seepage | small stones,
| | slope. | | | slope.
| | | | !
759 | | | | |
Waukenabo-------~ |severe: |Severe: |severe: |severe: |Poor:
| wetness. | seepage, | seepage, | seepage, | too sandy,
| wetness. | wetness, | wetness. | wetness.
[ I | J
! | { |
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i

too sandy.

| too sandy.

| | | | |
Soil name | Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption i areas | sanitary i sanitary | for landfill
| fields | | landfill | landfill |
| | | | [
| | | | |
795 : i | | |
Redby--~—-—————- |severe |Severe: |severe: |Severe: | Poor
| wetness, | seepage, | seepage, | seepage, | seepage,
| poor filter. | wetness. | wetness, | wetness. | too sandy.
| | | too sandy. | |
| | | | |
797 | | | | !
Mooselake------- |severe: |Severe: |Severe: |Ssevere: | Poor:
| ponding. | seepage, | seepage, | seepage, | ponding,
| | excess humus, | ponding, | ponding. | excess humus.
| | ponding. | excess humus. | |
| | | l |
Lupton-————————- |Severe |Severe: |Severe: |Severe: |Poor:
| subsides, | seepage, | seepage, | seepage, | wetness,
| wetness, | excess humus, | wetness, | wetness. | excess humus.
| percs slowly. | wetness. | excess humus. i
| | I | i
798: | | I i ;
Sago-—----—~--—--- |Severe: |Severe: |Severe: |Severe: | Poor:
| ponding. | seepage, | ponding, | ponding. | too sandy,
| | excess humus, | too sandy. | | ponding.
| | ponding. | | I
i | | | I
RoOsCOMmMON-———~——~ |severe |severe: |Severe: |Severe: | Poor
| ponding, | seepage, | seepage, | seepage, | seepage,
| poor filter. | ponding. | ponding, | ponding. | too sandy,
| | | too sandy. i | ponding
| | | | |
799: | | | | |
Seelyeville~——-- |Severe |severe: |Severe: |Severe: | Poor
| subsides, | seepage, | flooding, | flooding, | ponding,
| flooding, | flooding, | seepage, | seepage, | excess humus.
| ponding. | excess humus. | ponding. | ponding.
| | [ | |
Bowstring------- |Severe |Severe: |Ssevere: |Severe: | Poor
| flooding, | seepage, | flooding, | flooding, | ponding,
I ponding, | flooding, | seepage, | seepage, } excess humus.
| percs slowly. | excess humus. | ponding. | ponding. |
| | | [ |
869: | | ) | |
Lobo-——ooo—cmmo |severe |Severe: |Severe: |Severe: | Poor
| subsides, | seepage, | seepage, | seepage, | wetness,
| wetness, | excess humus, | wetness, | wetness. | excess humus,
| poor filter. | wetness. | excess humus. i | too acid.
| | | | l
Waskish--=-——wu-- |Severe |Severe: |severe: |Severe: | Poor
| wetness, | seepage, | seepage, | seepage, | wetness,
| poor filter. | excess humus, | wetness, | wetness. | excess humus,
| | wetness. | excess humus. | | too acid.
I 1 l ! 3
870B: | } ] 1 i
Itasea-~————-——-— |Moderate: |Moderate: |Slight--—--———~-—— |8light---————————- | Good
! percs slowly. | seepage, | |
| | slope. | | i
! | | [ !
Gecodland--——————— |Severe: |Severe: |Severe: |Severe: | Poor:
| poor filter. seepage. | seepage, | seepage. | seepage,
|
|
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ponding.

\ \ | | |
Soil name | Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfill |
\ | | | |
\ | | | |
870C: | | | | |
Itasca--—-————-—--~ |Moderate: |Severe: |Moderate: |Moderate: |Fair:
| percs slowly, | slope. | slope. | slope. | slope
| slope. | | | |
| | | | |
Goodland-——--—--— |Severe: |Severe: |severe: | severe | Poor
| poor filter. | seepage, | seepage, | seepage | seepage,
| | slope. | too sandy. | | too sandy.
\ \ | | !
870E: \ | | | |
Itasca-—-———-——~ |Severe: |Severe: |Severe: |Severe: | Poor:
| slope. | slope. | slope. | slope | slope.
| \ I | |
Goodland-——--—-~ |Severe: |Severe: |Severe: |severe | Poor
| poor filter, | seepage, | seepage, | seepage, | seepage,
| slope. | slope. | slope, | slope. | too sandy,
| | | too sandy. | | slope.
\ | | | |
872: \ | | [ |
Pengilly-------— |Severe |Severe: {Severe: |severe: | Poor:
| floeding, | flooding, | flooding, | flooding, | wetness.
| wetness. | wetness. | wetness. | wetness. |
| | | | |
Winterfield----—- |Severe: |Severe: |severe: |severe | Poor
| flooding, | seepage, | flooding, | flooding, | seepage,
| wetness, | flooding, | seepage, | seepage, | too sandy,
| poor filter. | wetness. | wetness. | wetness. | wetness.
| l | | |
928C: | | | i |
Cushing---—-————- |Severe: |Moderate: |slight--=—eeo—rm—— |Slightw——mc—me—ae |Fair:
| percs slowly | seepage, | | | small stones
\ | slope. | | |
\ \ \ | |
Mahtomedi--—————- |Severe: |Severe: | Severe: jsevere: | Poor
| poor filter | seepage. | seepage, | seepage. | seepage,
| | | too sandy. | | too sandy,
| | | | | small stones.
| | | | |
928D, 928F: | | | | |
Cushing---—-=---- |Severe |Severe: | Severe: |Severe: | Poor:
| percs slowly, | slope. | slope. | slope. | slope
| slope. | | | |
| i | | |
Mahtomedi-—----- |Severe |Severe: | Severe: |severe: | Poox
| poor filter, | seepage, | seepage, | seepage, | seepage,
| slope. | slope. | slope, | slope. | too sandy,
| | | too sandy. 1 | small stonmes.
| | I | |
980: | | \ | |
Blackhoof------- |severe jSevere: |Severe: |severe: |Poor:
| ponding, | excess humus, | ponding. | ponding. | ponding
| percs slowly. | ponding. | | |
\ | \ | |
Mahtowa————~---- |Severe |Severe: | severe: |Severe: | Poor:
ponding | seepage, | seepage, | seepage, | ponding
| excess humus, | ponding. | ponding. |
| l | i
\ | | |
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l

| | | |
Soil name | Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption | areas i sanitary | sanitary ] for landfill
| fields | | landfill | landfill |
| | | \ |
| { | \ !
990: f | | \ |
Twig-=-———==wc |Severe |Severe: |Severe: |Severe: } Poor:
| ponding, | excess humus, | ponding, | ponding. | ponding,
| percs slowly. | ponding. | too acid. | | too acid.
| | | \ |
Giese-——-—~—— |Severe |Severe: |Severe: |Severe: | Poor:
| ponding, | excess humus, | ponding. | ponding. | ponding
| percs slowly. | ponding. | | |
| | | | |
1002 | ! | | |
Borosaprists----|Severe: |Severe: |Severe: |severe: | Poor
| flooding, | seepage, | flooding, | flooding, | wetness,
| wetness, | flooding, | seepage, | seepage, | excess humus.
| percs slowly. | excess humus. | wetness. | wetness. |
| | ! | I
Fluvaquents |Severe: |severe: |Severe: |severe: |Poor:
| flooding, | flooding, | flooding, | flooding, | wetness
| wetness. | wetness. | wetness. | wetness. |
| i | [ |
1030: i | i i |
Pits. | i i i |
| [ | | I
Udipsamments----|Severe: |severe: |Severe: |Severe: |Poor:
| poor filter, | seepage, | seepage, | seepage, | seepage,
| slope. | slope. | slope, | slope. | too sandy,
| | | too sandy. | | slope.
| | ! | |
1031: ! | I | |
Histosols---- |Severe: |severe: |severe: |Severe: | Poor:
| ponding. | seepage, | seepage, | seepage, | ponding,
| | excess humus. | ponding. | ponding. | excess humus.
| | | | |
1072: | | | | |
Udorthents. | | | | |
| | | I |
1115: | I | | |
Newson---——-—-- |Severe |Severe: |Severe: |Severe: | Poor
| ponding, | seepage. | seepage, | seepage, | seepage,
| poor filter. | | ponding. | ponding. | teo sandy,
’ | | | | ponding.
| | f | |
1150 J | | | !
Jevne———————-= |severe: |Severe: |Severe: |Severe: | Poor:
| wetness, | seepage, | seepage, | wetness. | wetness.
| percs slowly. | wetness. | wetness. | |
l | | ! |
1154 | | | | !
Sax--—~-—---o |Severe |severe: |Severe: |Severe: |Poor:
| ponding | seepage, | ponding. | ponding. | ponding.
| | excess humus, i | |
i i ponding. | i |
i | 4 | !
1353B: i | i | |
Cutaway------ |Severe |Ssevere: |Moderate: |Severe: |Fair:
| wetness, | seepage. | wetness., | seepage. | too clayey.
| percs slowly, | | too clayey. | I
| poor filter. | | | |
i % | [ |
1354a | | [ | !
Aftad--——---- |Severe |Severe: |Moderate |Moderate: |Fair:
| wetness. | wetness. | wetness | wetness. | wetness
i \ I |
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ponding.

too sandy.

ponding.

| | | | |
Soil name i Septic tank | Sewage lagoon | Trench | Area | Daily cover
and map symbol | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfill |
| | | | |
| | | | |
1372: | | | | |
Wealthwood------ |severe: |Severe: |Severe: |severe | Poor:
| wetness, | seepage, | seepage, | seepage, | seepage,
| percs slowly, | wetness. | wetness, | wetness. | too sandy,
| poor filter. | | too sandy. | | wetness.
| | | | |
1375B | | | ! |
Alban---—--—--—= |Moderate: |Moderate: |Moderate: jSlight=-=-=---ouo-o {Fair:
| percs slowly. | seepage, | too sandy. | | too sandy,
| | slope. | | | thin layer.
| | | | |
1878: | | | | |
Hamre--—m===-—===—= |Severe: |severe: |Severe: |Severe: {Poor:
| ponding, | excess humus, | ponding. | ponding | ponding.
| percs slowly. | ponding. | |
l | | | |
1982 | | | | |
Baudette-——--~-- |Severe: |Severe: |Severe: |Severe: |Fair:
| wetness. | wetness. | wetness. | wetness | wetness.
i | I | i
Spooner—=---——-——- |Severe |Severe: |severe: |severe: | Poor:
| wetness | seepage, | wetness. | wetness | wetness.
| | wetness. | ] |
| | | | |
1983: | | | | |
Cathro---————=-—-- |Severe |Severe: |Severe: |severe: | Poor
| ponding, | seepage, | seepage, | seepage, | too sandy,
| percs slowly, | excess humus, | ponding, | ponding | ponding.
| poor filter. | ponding. | too sandy. | |
i | ! | |
1984: | | | | |
Leafriver-—----- |severe: |Severe: |Severe: |severe: | Poor
| ponding, | seepage, | seepage, | seepage, | seepage,
poor filter. | excess humus, | ponding, | ponding. | too sandy,
| | | !
| \ | |

|
[
|
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Construction Materials

(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"good,"” "fair," and other terms. Absence of an entry indicates that the soil was not rated. The
information in this table indicates the dominant soil condition but does not eliminate the need for onsite
investigation)

Soil name

| I | [
and map symbol | Roadfill | Sand | Gravel i Topsoil
| | | |
| | I |
72: | | | |
Shooker—--—----- |Poor: |Improbable: | Improbable: |Poor:
| wetness. | excess fines. | excess fines. | wetness.
| | | |
119C: | | | |
POMroy--—=-===== |Goodm—mm e m o | Improbable: | Improbable: | Poor:
| | excess fines. | excess fines. | too sandy.
| | | l
124: ! \ | |
Brickton----———- | Poor: jImprobable: | Improbable: | Poor
| shrink-swell, | excess fines. | excess fines. | too clayey,
| low strength, | | | wetness.
| wetness. | i |
| \ | [
133B: | | | |
Dalbo-———————e—— |Poor: | Improbable: | Improbable: | Poor
| low strength. | excess fines. | excess fines. | too clayey.
| | | \
142: | | | 1
Nokay----=====-= {Fair: | Improbable: | Improbable: | Poor
| wetness. | excess fines. | excess fines. | small stones.
| | | \
144B, 144C: | | | \
Flak—-—=—mooe |Good=mmm e e | Improbable: | Improbable: | Poor
! | excess fines. | excess fines. | small stones.
| \ | ?
146B: | | | |
Wabedo--——-————— |Fair: {Improbable: | Improbable: |Poor:
| wetness. | excess fines. | excess fines. | small stones.
! l | i
147: | | | |
Spooner-—-————-—- | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness
! [ | \
1528, 152C: | ! | |
Milaca-=-———-—-- |Good-~-mmmm o | Improbable: | Improbable: | Poor
| | excess fines. | excess fines. | small stones.
\ | | |
152E | | | i
Milaca------—--~ [Fair: | Improbable: | Improbable: | Poor
| slope | excess fines. | excess fines. | small stones,
| | | | slope.
| [ \ l
164B | ! | |
Mora--———————-—--- |Fair. | Improbable: | Improbable: [Fair:
| wetness. i excess fines. i excess fines. { small stones,
| | | | area reclaim.
| 1 [ |
166: | i i i
Ronneby---—-~--~ |[Fair: | Improbable: | Improbable: | Poor
| wetness. | excess fines. | excess fines. | small stones.
| i ; |
167B: | i i ;
Baudette-------—- |{Faixr | Improbable: | Improbable: |Fair
| wetness. i excess fines. | excess fines. | too clayey.
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Soil name

| too sandy.

too sandy-
small stones.

| | | [
and map symbol | Roadfill | Sand i Gravel i Topsoil
| | | |
| i | |
186: | | | i
Nemadji--------- |Fair: |Probable--~——--—-—- | Improbable: | Poor:
| wetness | | too sandy. | too sandy.
[ | | |
188B, 188C: | | | |
Oomega~=-=——=-—==== |Good-——-—mmmmemmm o |Probable--—----—-—-- | Improbable: | Poor:
| | | too sandy. | too sandy.
| | | |
188E: | | | |
Omega--—-—======-= |Fair: |Probable-—--—----—- | Improbable: | Poor:
| slope | | too sandy. | too sandy,
| | i | slope.
| | | |
202: | | | |
Meehan--——----—- |Fair: |Probable--—-—-———=- | Improbable: | Poor:
| wetness. | | too sandy. | too sandy,
| | | | too acid.
| | | |
204B: | | | |
Branstad---~---- |Fair: | Improbable: | Improbable: | Poor
| wetness. | excess fines. | excess fines. | small stones.
| | l |
204C: | | | |
Cushing----—-—=-- |Good--—m——mm oo | Improbable: | Improbable: | Poor
! | excess fines. | excess fines. | small stones.
| i i !
204E: | i | I
Cushing-----—--- |Fair: | Improbable: {Improbable: | Poor
| slope | excess fines. | excess fines. | small stones,
| | | | siope
| | | !
218: | | | |
Watab---—————=--- | Poor: | Improbable: | Improbable: | Poor
| wetness | thin layer. | too sandy. | too sandy,
| | | | wetness.
| l | I
240B: | | | |
Warba---—-~=---—= | Poor: | Improbable: | Improbable: |Fair:
| low strength. | excess fines. | excess fines. | too clayey,
| | | | small stones.
| l i |
240C: i | | |
Warba--—--—----- | Poor | Improbable: | Improbable: |Fair
| low strength. i excess fines. | excess fines. | too clayey,
| | | | small stones,
| ! | | slope.
| | | |
243: | | | l
Stuntz------—-—- |Fair: | Improbable: | Improbable: |Fair:
| low strength, | excess fines. | excess fines. | toeo clayey,
| wetness. | i | small stones.
| | | i
266 | | | |
Freer——=---——--—-- |Fair: | Improbable: | Improbable: |Fair:
| wetness. | excess fines. i excess fines. | small stones,
| | | | area reclaim.
[ | | i
268B, 268C: | | | |
Cromwell----—--- |Good=m—=mmmmmmm e |Probable-——--——--- | Improbablie: |Poor:
!
|
|

|
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Construction Materials--Continued

Soil Survey of

Scil name

small stones.

| | I |
and map symbol | Roadfill | Sand | Gravel | Topsoil
| | | !
| I | |
268E: ! | | |
Cromwell-——v-——- |Fair: |Probable—---—————- | Improbable: | Poor
| slope | | too sandy. | too sandy,
| | | | small stones,
| | | | slope
| | f |
268F: ! | | |
Cromwell-—-—--——-— | Poor: |Probable-—-—-—-———- | Improbable: | Poor
| slope | | too sandy. | too sandy,
| | | | small stones,
| | | | slope.
| | | I
292: | | | |
Alstad-——--—---o |Fair: | Improbable: | Improbable: | Poor
| wetness. | excess fines. | excess fines. | small stones.
| | i |
302B, 302C: | | i i
Rosholt--——————- |Good=—mmm e | Probable-—~————~—_ |Probable————ce—oo—_ |Poor:
| | | | small stones,
| | | | area reclaim.
| | | |
346: | | ! |
Talmoon-——--————- | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines,. | excess fines. | wetness.
| l | |
428: | | | |
Hassman--~-—-—-——- | Poor: | Improbable: | Improbable: | Poor
| shrink-swell, | excess fines. | excess fines. | too clayey,
| low strength, | | | wetness.
| wetness. | | |
| | | |
454B, 454C: | | | |
Mahtomedi--—-—--- | Good—mmm e |Probable-—————c-- |Probable-——-——————— | Poor
| | | | too sandy,
| | | | small stones,
| | | | area reclaim.
I | | |
454E: | | | |
Mahtomedi----—-- |Fair: |Probable--——~———-— |Probable-——-~——cooo | Poor
| slope | | | too sandy,
| | | | small stones,
| | | | area reclaim.
| | | |
454F: | | | |
Mahtomedi~------ | Poor: |Probable-—-——-—~—— |Probable-——-——————— | Poor
| slope | | | too sandy,
| | | | small stones,
| | | | area reclaim.
| | | |
458B, 458C: | | |
Menahga-----———- | Good—--——ommm | Probable-—————o——o_ | Improbable: | Poor:
| | | too sandy. | too sandy.
| | | |
458E: | | | |
Menahga------—-- |Fair: |Probable-—-——————— | Improbable: | Poor:
| slope | | too sandy. | too sandy,
| | | | slope.
| ’ | |
464B: | | | |
Brennyville--—-- |Fair: | Improbable: | Improbable: |Fair
| wetness. | excess fines. | excess fines. | area reclaim,
| [ |
| | |



Aitkin County, Minnesota—~Part Il

Construction Materials--Continued

Soil name

| wetness.

| | | |
and map symbol | Roadfill | Sand | Gravel | Topsoil
| i ! !
| ! | !
469B: | i i i
Hillcity--=----- |Goodm—mmmm e | Improbable: jImprobable: | Good
| | excess fines. | excess fines. ]
| | | |
502: | | | |
Dusler---—-———--—- | Poor | Improbable: | Improbable: |Fair
| low strength. | excess fines. | excess fines. | small stones.
| | | !
504B: | | ! |
Duluth-————mm——— | Poor | Improbable: | Improbable: |Fair:
| low strength. | excess fines. | excess fines. | too clayey,
| | | | small stones.
| | | |
504C: | | |
Duluth-———c-u-—- | Poor | Improbable: | Improbable: |Fair
| low strength. | excess fines. | excess fines. | too clayey,
| | | | small stones,
| | | | slope.
| | | |
504E: | | | |
Duluthe—-ee——mmm | Poor | Improbable: | Improbable: |Poor:
| low strength. | excess fines. | excess fines. | slope
| | | |
531: | | | |
Beseman-—-----—-- | Poor: | Improbable: | Improbable: | Poor
| wetness. | excess humus. | excess humus. | excess humus,
| | | | wetness,
| | | | too acid.
| | | l
532: | | | |
S5ago-———————-m-— | Poor: | Improbable: | Improbable: |Poor:
| wetness. | excess fines | excess fines. | too sandy,
i | | | wetness.
| | | |
533: | | | |
Loxley-—~—====== | Poor | Improbable: | Improbable: | Pooxr
| wetness, | excess humus. | excess humus. | excess humus,
| low strength. | | | wetness,
| | | | too acid
| | | |
540: | | | |
Seelyeville----- |Poor: | Improbable: | Improbable: | Poor
| wetness | excess humus. | excess humus. | excess humus,
| | | | wetness.
[ | | |
541: | | | |
Rifle--—-———mu-n |Poor: | Improbable: | Improbable: | Poor
| wetness. | excess humus. | excess humus. | excess humus,
| i | | wetness.
| | | ’
543: | | |
Markey-—-=-———--—- | Poor: |Probable~-----——-- |Improbable: | Poor:
| wetness. | | too sandy. | excess humus,
i | | | wetness.
i | i i
544: | | l )
Cathro--—--=----- | Poor : | Improbable: | Improbable: | Poor:
| wetness | excess fines. | excess fines. | thin layer,
| | i | wetness.
i | i |
546: i | | |
Lupton----——=-—-—- 1Poor |Improbable: | Improbable: |Poor:
| wetness, | excess humus. | excess humus. | excess humus,
| [
| {
{

| low strength.
;
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Construction Materials--Continued

Soil Survey of

Soil name

| area reclaim.

| | |
and map symbol |} Roadfill | Sand | Gravel | Topsoil
| I | |
I | | \
549 | v ! |
Greenwood--=———- | Poor | Improbable: | Improbable: | Poor
| wetness, | excess humus. | excess humus. | excess humus,
| low strength. | | | wetness.
! l | f
563 | | | |
Northwood---—--- | Poor: | Improbable: | Improbable: | Poor
| wetness | excess fines. | excess fines. | thin layer,
| | | | wetness.
| | | |
564: | | | |
Friendship--——-— | Goodmmcc o |Probable—————coc——oo | Improbable: | Poor
| | | too sandy. | too sandy
| | | |
607 | | | !
Pengilly-—-—-—o—o | Poor | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness
| | | [
615 ! | | |
Cowhorn--—-——--—__ |Fair: |Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. [ too sandy.
| ! [ |
617B: | | i i
Goodland-~—--—=- ==Y |Probable~—-—mno—____ | Improbable: |Fair:
| | | too sandy. | area reclaim,
| | | | small stones.
| | | |
618B | i | |
Itasca-———-————— 1 Good—mmm e | Improbable: | Improbable: |Fair:
| | excess fines. | excess fines. | small stones.
| | | \
621: | | | |
Morph--———--———__ | Poor: | Improbable: | Improbable: |Poor:
| wetness. | excess fines. | excess fines. | wetness
[ | | |
625: | | v |
Sandwick----———— | Poor: { Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | too sandy,
| | | | wetness.
[ | | i
627 | | ! |
Tawas-———~———————— | Poor: |Probable————oococoe | Improbable: | Poor:
| wetness. | | too sandy. | excess humus,
| | | | wetness.
! I [ |
628 | | | |
Talmoon———-————— | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness.
| | | |
629B: | | | |
Wawina--—-————-_ |Good——mmm e |Improbable: | Improbable: | Poor:
| | excess fines. | excess fines. | too sandy.
| | | !
672: | | I |
Willosippi---—-- | Poor: | Improbable: | Improbable: |Poor:
| wetness. | excess fines. | excess fines. | wetness.
| | | |
685: | | ] i
Oesterle--~————-_ |Fair: |Probable-~=—-ceomoeeeoo |Probable-~———ceeee | Poor:
| wetness. | | | small stones,
\
|

|

V



Aitkin County, Minnesota—Part |l

Construction Materials--Continued

Soil name

| | | |
and map symbol | Roadfill | Sand | Gravel | Topsoil
’ f | |
| | [ |
732B: | | I
Bushville--———-- |Fair: | Improbable: | Improbable: | Poor
| wetness | excess fines. | excess fines. | too sandy
V | | F
734; | | r |
Cormant—-—————--- |Poor: |Probable~-————~mmeeom | Improbable: | Poor
| wetness. | | too sandy. | too sandy,
| | | | wetness.
: | I |
736: | | ! i
Ronneby------- |Fair | Improbable: | Improbable: |Poor:
| wetness. | excess fines. [ excess fines. | small stones.
I | | |
Mora--—-—-—-—-———— |Fair: | Improbable: | Improbable: |Fair
| wetness. | excess fines. | excess fines. | small stones,
| | | | area reclaim.
| | | |
7388, 738C: | i | !
Milaca---~—————- |Good-mm e | Improbable: | Improbable: | Poor
i | excess fines. | excess fines. | small stones.
| | | |
Millward—--———--- |Good—m e | Improbable: | Improbable: | Poor
| | excess fines. | excess fines. | small stones.
I | | I
759: | | | |
Waukenabo-~-—--- | Poor: | Improbable: | Improbable: |Poor:
| wetness. | excess fines. | excess fines. | wetness.
| ! | |
795 l i | l
Redby--———————— |Fair: |Probable—-——-mommmmemmo | Improbable: | Poor
| wetness. | | too sandy. | too sandy.
| | | |
7974 | | | :
Mcoselake----—--— | 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.
| I | |
798¢ | [ | |
Sago~-——————~mmn | Poor: | Improbable: | Improbable: | Poor
| wetness. | excess fines. | excess fines. | too sandy,
| | | | wetness.
! ! I |
Roscommon-———--- | Poor: |Probable-~——-—-ccmmmem | Improbable: | Poor
| wetness. | | too sandy. | too sandy,
| | | | wetness
| | | |
799: i ! | |
Seelyeville----~ Poor: | Improbable: | Improbable: | Poor
| wetness. { excess humus. | excess humus. | excess humus,
| | | | wetness.
| | | |
Bowstring------- | Poor: | Improbable: | Improbable: | Poor
| wetness. | excess humus. | excess humus. | excess humus,
| | | | wetness.
| | | !
569 | | z !
Lobo----—--o--=- | Poor: | Improbable: | Improbable: | Poor
| wetness. | excess humus. | excess humus. | excess humus,
| | |
l | |
| | |

i
[
I

wetness,
too acad.
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Construction Materials--Continued

Soil Survey of

Soil name

slope.

| | | |
and map symbol | Roadfill | Sand | Gravel | Topsoil
[ | [ |
| | | |
869: | | | |
Waskish-—————--- | Poor: | Improbable: | Improbable: | Poor:
| wetness | excess humus. | excess humus. | excess humus,
| | | | wetness,
| | | | too acid.
[ | | |
870B: | | | |
Itasca-————————- |Goodmm—mmmm e | Improbable: | Improbable: |Fair:
| | excess fines. | excess fines. | small stones.
| | | |
Goodland---—--—- |Good-wmmmmm e | Probable-—-——-——-e—eoo | Improbable: |Fair:
| | | too sandy. | area reclaim,
| | | | small stones.
| | | |
870C: { | | |
Itasca--——-—~--- |Good-mmm e | Improbable: | Improbable: |Fair:
| | excess fines. | excess fines. | small stones,
| | I | slope.
| | | |
Goodland-----—-- |Good-=m——mmm e | Probable-—-——-——ccwamam | Improbable: |Fair:
| | | too sandy. | area reclaim,
| | | | small stones,
| | i | slope.
| | | I
870E: | | i i
Itasca--=——~=—==== |Fair: | Improbable: | Improbable: | Poor:
| slope | excess fines. | excess fines. | slope.
| | | |
Goodland--—-———-- |Fair: |Probable---———————————- | Improbable: | Poor:
| slope | | too sandy. | slope.
| | | |
872: | | | |
Pengilly---—-—--- | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness.
| | | [
Winterfield----- |Poor: |Probable-—-————-———————— | Improbable: | Poor:
| wetness. | | too sandy. | too sandy,
| | | | wetness.
| | | !
928C: | | | |
Cushing----——--- |Good=mm—mm e | Improbable: | Improbable: | Poor:
| | excess fines. | excess fines. | small stones.
| | { |
Mahtomedi—--—--- |Goodmmmmmmm e |Probable-—-——---—cece |Probable-—-——-——cauaem- | Poor:
| | | | too sandy,
| | | | small stones,
| | | | area reclaim.
| | | |
928D: | | | |
Cushing-----——-- |Fair: | Improbable: | Improbable: | Poor
| slope | excess fines. | excess fines. | small stonmes,
| | | | siope.
| | | |
Mahtomedi------- |Fair: |Probable---———-———————— |Probable-—-——cooemmnon | Poor:
| slope. | | | too sandy,
| | | | small stones,
| | | | area reclaim
| | | |
928F: | | | |
Cushing--------- | Poor : | Improbable: | Improbable: |Poor:
| slope | excess fines. | excess fines. | small stones,
| f |
| | |



Aitkin County, Minnesota—~Part |l

Construction Materials--Continued

Soil name

| low strength.

excess fines.

excess fines.

| | [ |
and map symbol | Roadfill | Sand | Gravel | Topsoil
| | | |
| | { |
928F: | | | |
Mahtomedi------- |Poor: |Probable-——=-—---——eooun |Probable-——mmeme oo | Poor:
| slope. | | | too sandy,
| | | | small stones,
| | | | area reclaim.
| | | !
980: | | | !
Blackhoof---—--- | Poor: | Improbable: | Improbable: | Poor:
| low strength, | excess fines. | excess fines. | wetness
| wetness. | | j
| I | f
Mahtowa-————-—-—- |Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness.
| | | |
990: | | | |
TWwigr—=————————mm |Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | area reclaim,
| | | | wetness,
| | | | too acid.
l | | |
Giese——————————— | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | area reclaim,
| | | | small stones,
| | | | wetness.
! | | |
1002: | | | |
Borosaprists----|Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess humus. | excess humus. | excess humus,
| | | | wetness.
| | | |
Fluvaquents----- | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness.
| | | !
1030: | | | |
Pits. | | | i
| | | I
Udipsamments----|Poor: |Probable-————————ooe |Probable--—-—-——co—eoo | Poor:
| slope. | | | too sandy,
| | | | slope.
| | | |
1031: | | | |
Histosols————--- | Poor: |Probable-——-o———oooo o | Improbable: | Poor
| wetness. | | too sandy. | excess humus,
| | | | wetness.
| I I |
1072: | | | |
Udorthents. | | | |
| | | |
1115: | | | |
Newson----—~-———- | Poor: | Probable-=-—-——ccoeuoeuo |Improbable: | Poor
| wetness. | | too sandy. | too sandy,
| | | | wetness.
| | | |
1150 | | | |
Jevne-—————————— |Poor: | Improbable: | Improbable: | Poorx:
| wetness. | excess fines. | excess fines. | wetness
! | | |
1154 | | | |
Sax-—————————— | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness.
| | | !
1353B: | | | j
Cutaway----—--—--—- |Fair | Improbable: | Improbable: | Poor
| | |
\ | !
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Construction Materials--Continued

Soil Survey of

Soil name

wetness.

| | | |
and map symbol | Roadfill | Sand | Gravel | Topsoil
| | | |
| | | |
1354A | | | |
Aftad-----~-wnem |Fair | Improbable: | Improbable: |Fair
| wetness. | excess fines. | excess fines. | small stones.
| [ | |
1372: | | | |
Wealthwood--—--~ | Poor: | Improbable: | Improbable: | Poor
| wetness. | thin layer. | too sandy. | too sandy,
| | | | wetness.
| | | |
1375B | | | |
Alban—=—--———m—o |Good-mm— e e {Probable-——--————- | Improbable: |Fair:
| | | too sandy. | too sandy,
| | | | small stones.
| | | |
1878: | | | |
Hamre-----—-——-- | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness
| | | |
1982: | i | |
Baudette-~-—--—-- |Fair: | Improbable: | Improbable: |Fair
| wetness. | excess fines. | excess fines. | too clayey.
l I | |
Spooner-----—--- | Poor: | Improbable: | Improbable: | Poor:
| wetness. | excess fines. | excess fines. | wetness
| | | |
1983: | | | |
Cathro------——--- | Poor: | Improbable: | Improbable: | Poor
| wetness. | excess fines. | excess fines. | excess humus,
| | | | wetness.
[ | | |
1984: i | | |
Leafriver------- | Poor: |Probable~~w==-—=-= | Improbable: | Poor
| wetness. | | too sandy. | too sandy,
| |
| |
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Data relating to soil properties are collected during
the course of the soil survey. The data and the
estimates of soil and water features listed in tables
are explained on the following pages.

Soil properties are determined by field examination
of the soils and by laboratory index testing of some
benchmark soils. Established standard procedures
are followed. During the survey, many shallow
borings are made and examined to identify and
classify the soils and to delineate them on the soil
maps. Samples are taken from some typical profiles
and tested in the laboratory to determine grain-size
distribution, plasticity, and compaction
characteristics.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from
the survey area, and on laboratory tests of samples
of similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be
estimated accurately by field observation, and help to
characterize key soils.

The estimates of soil properties shown in the
tables include the range of grain-size distribution and
Atterberg limits, the engineering classification, and
the physical and chemical properties of the major
layers of each soil. Pertinent soil and water features
also are given.

Engineering Index Properties

The table “Engineering Index Properties” gives
estimates of the engineering classification and of the
range of index properties for the major layers of each
soil in the survey area. Most soils have layers of
contrasting properties within the upper 5 or 6 feet.

Depth to the upper and lower boundaries of each
tayer is indicated. The range in depth and information
on other properties of each layer are given in the
series descriptions in Part | of this survey.

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are
defined according to percentages of sand, silt, and
clay in the fraction of the soil that is less than 2
millimeters in diameter. “Loam,” for example, 1s soll
that is 7 to 27 percent clay, 28 to 50 percent silt, and

less than 52 percent sand. If the content of particles
coarser than sand is as much as 15 percent, an
appropriate modifier is added, for example, “gravelly”
Textural terms are defined in the Glossary.

Classification of the soils I1s determined according
to the Unified soil classification system (ASTM,
1993) and the system adopted by the American
Association of State Highway and Transportation
Officials (AASHTO, 1986).

The Unified system classifies soils according to
properties that affect their use as construction
material. Soils are classified according to grain-size
distribution of the fraction less than 3 inches in
diameter and according to plasticity index, liquid limit,
and organic matter content. Sandy and gravelly soils
are identified as GW, GP, GM, GC, SW, SP, SM, and
SC; silty and clayey soils as ML, CL, OL, MH, CH,
and OH; and highly organic soils as PT. Soils
exhibiting engineering properties of two groups can
have a dual classification, for example, SP-SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral
soil that is less than 3 inches in diameter is classified
in one of seven groups from A-1 through A-7 on the
basis of grain-size distribution, liquid limit, and
plasticity index. Soils in group A-1 are coarse grained
and low in content of fines (silt and clay). At the other
extreme, soils in group A-7 are fine grained. Highiy
organic soils are classified in group A-8 on the basis
of visual inspection.

If laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as A-1-a, A-1-b, A-
2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an
additional refinement, the suitability of a soil as
subgrade material can be indicated by a group index
number. Group index numbers range from 0 for the
best subgrade material to 20 or higher for the
poorest.

Rock fragments larger than 10 inches in diameter
and 3 to 10 inches In diameter are indicated as a
percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by
converting volume percentage in the field to weight
percentage.
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Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than
3 inches in diameter based on an ovendry weight.
The sieves, numbers 4, 10, 40, and 200 (USA
Standard Series), have openings of 4.76, 2.00, 0.420,
and 0.074 millimeters, respectively. Estimates are
based on laboratory tests of soils sampled in the
survey area and in nearby areas and on estimates
made in the field.

Liguid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey
area or from nearby areas and on field examination.

The estimates of grain-size distribution, liquid
limit, and plasticity index are generally rounded to the
nearest 5 percent. Thus, If the ranges of gradation
and Atterberg limits extend a marginal amount (1 or 2
percentage points) across classification boundaries,
the classification in the marginal zone is omitted in
the table.

Physical and Chemical Properties

The tables “Physical Properties of the Soils” and
“Chemical Properties of the Soils” show estimates of
some characteristics and features that affect soil
behavior. These estimates are given for the major
layers of each soil in the survey area. The estimates
are based on field observations and on test data for
these and similar soils.

In the table “Physical Properties of the Soils,’
depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on
other properties of each layer are given in the series
descriptions in Part | of this survey.

Clay as a soil separate, or component, consists of
mineral soil particles that are less than 0.002
millimeter in diameter. The estimated clay content of
each major soil layer is given as a percentage, by
weight, of the soil material that is less than 2
millimeters in diameter.

The amount and kind of clay greatly affect the
fertility and physical condition of the scil. They
determine the ability of the soil to adsorb cations and
to retain moisture. They influence shrink-swell
potential, permeability, plasticity, the ease of soil
dispersion, and other soil properties. The amount and
kind of clay in a soil also affect tillage and earth-
moving operations.

Moist bulk density is the weight of soil (ovendry)
per unit volume. Volume 1s measured when the soil is
at field moisture capacity, that I1s, the moisture
content at '/z-bar moisture tension. Weight Is
determined after drying the soil at 105 degrees C. In
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the table “Physical Properties of the Soils,” the
estimated moist bulk density of each major soil
horizon is expressed in grams per cubic centimeter
of soil material that is less than 2 millimeters in
diameter. Bulk density data are used to compute
shrink-swell potential, available water capacity, total
pore space, and other soil properties. The moist bulk
density of a soil indicates the pore space available
for water and roots. A bulk density of more than 1.6
can restrict water storage and root penetration. Moist
bulk density is influenced by texture, kind of clay,
content of organic matter, and soil structure.

Permeability refers to the ability of a scil to
transmit water or air. The estimates indicate the rate
of downward movement of water when the soil is
saturated. They are based on soil characteristics
observed in the field, particularly structure, porosity,
and texture. Permeability is considered in the design
of soil drainage systems and septic tank absorption
fields.

Available water capacity refers to the quantity of
water that the soil is capable of storing for use by
plants. The capacity for water storage is given in
inches of water per inch of soil for each major soil
layer. The capacity varies, depending on soil
properties that affect the retention of water and the
depth of the root zone. The most important properties
are the content of organic matter, soil texture, bulk
density, and soil structure. Available water capacity is
an important factor in the choice of plants or crops to
be grown and in the design and management of
irrigation systems. It is not an estimate of the
quantity of water actually available to plants at any
given time.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture.
Volume change occurs mainly because of the
interaction of clay minerals with water and varies with
the amount and type of clay minerals in the soil. The
size of the load on the soil and the magnitude of the
change in soil moisture content influence the amount
of swelling of soils in place. Laboratory
measurements of swelling of undisturbed clods were
made for many soils. For others, swelling was
estimated on the basis of the kind and amount of clay
minerais In the soil and on measurements of similar
soils.

If the shrink-swell potential is rated moderate to
very high, shrinking and swelling can cause damage
to buildings, roads, and other structures. Special
design is often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry 1o field capacity.
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The classes are low, a change of less than 3 percent;
moderate, 3 t0 6 percent; and high, more than 6
percent. Very high, more than 9 percent, is
sometimes used.

Organic matter is the plant and animal residue in
the soil at various stages of decomposition. In the
table “Physical Properties of the Soils,” the estimated
content of organic matter is expressed as a
percentage, by weight, of the soil material that is less
than 2 millimeters in diameter.

The content of organic matter in a soil can be
maintained or increased by returning crop residue to
the soil. Organic matter affects the available water
capacity, infiltration rate, and tilth. it is a source of
nitrogen and other nutrients for crops.

Erosion factor K indicates the susceptibility of a
soil to sheet and rill erosion. Factor K is one of six
factors used in the Universal Soil Loss Equation
(USLE) to predict the average rate of soil loss by
sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt,
very fine sand, sand, and organic matter (as much
as 4 percent) and on soil structure and permeability.
The estimates are modified by the presence of rock
fragments. Values of K range from 0.02 to 0.69. The
higher the value, the more susceptible the soil is to
sheet and rill erosion.

Erosion factor Kf indicates the erodibility of the
fine-earth fraction, or the material less than 2
millimeters in size.

Erosion factor T is an estimate of the maximum
average rate of soil erosion by wind or water that can
occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per
year.

Wind erodibility groups are made up of soils that
have similar properties affecting their resistance to
wind erosion in cultivated areas. The groups indicate
the susceptibility of soil to wind erosion. Soils are
grouped according to the following distinctions:

1. Coarse sands, sands, fine sands, and very
fine sands. These soils generally are not suitable for
crops. They are extremely erodible, and vegetation 1s
difficult to establish.

2. Loamy coarse sands, ioamy sands, loamy fine
sands, loamy very fine sands, and sapric soil
material. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used

3 Coarse sandy loams, sandy loams, fine sandy
loams, and very fine sandy loams. These soils are
highly erodibie. Crops can be grown if intensive
measures to control wind erosion are used.

4L.. Calcareous loams, silt loams, clay loams,
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and silty clay loams that have more than 5 percent
finely divided calcium carbonate. These soils are
highly erodible. Crops can be grown if intensive
measures to control wind erosion are used.

4. Clays, silty clays, noncalcareous clay ioams,
and silty clay loams that are more than 35 percent
clay. These soils are moderately erodible. Crops can
be grown if measures to control wind erosion are
used.

5. Noncalcareous loams and silt loams that are
less than 20 percent clay and sandy clay loams,
sandy clays, and hemic soil material. These soils
have less than 5 percent finely divided calcium
carbonate. They are moderately erodible. Crops can
be grown if measures to control wind erosion are
used.

6. Noncalcareous loams and silt loams that are
more than 20 percent clay and noncalcareous clay
loams that are less than 35 percent clay. These soils
have less than 5 percent finely divided calcium
carbonate. They are moderately erodible. Crops can
be grown if ordinary measures to control wind
erosion are used.

7. Silts, noncalcareous silty clay loams that are
less than 35 percent clay, and fibric soil material.
These soils have less than 5 percent finely divided
calcium carbonate. They are very slightly erodible.
Crops can be grown if ordinary measures to control
wind erosion are used.

8. Soils that are not subject to wind erosion
because of rock fragments on the surface or because
of surface wetness.

The wind erodibility index is determined based on
the percentage of dry, nonerodible surface sail
aggregates larger than 0.84 millimeter in diameter. It
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
windbiown soil particles.

In the table “Chemical Properties of the Soils,”
cation-exchange capacity is the total amount of
exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. It is @ measurement of the nutrient-holding
capacity of the soil.

Soil reaction is a measure of acidity or alkalinity
and is expressed as a range in pH values. The range
in pH of each major horizon is based on many field
tests. For many soils, values have been verified by
laboratory analyses. Soil reaction is important in
selecting crops and other plants, in evaluating soil
amendments for fertility and stabilization, and in
determining the risk of corrosion.
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Calcium carbonate is expressed as a weighted
percentage of the fraction of the soil less than 2
millimeters in size. The availability of plant nutrients,
such as phosphorus, is affected by the amount of
carbonates in the soil.

Water Features

The table “Water Features” gives estimates of
several important water features used in land use
planning that involves engineering considerations.
These features are described in the following
paragraphs.

Hydrologic soil groups are groups of soils that,
when saturated, have the same runoff potential under
similar storm and ground cover conditions. The soil
properties that affect the runoff potential are those
that influence the minimum rate of infiltration In a
pare soil after prolonged wetting and when the soil is
not frozen. These properties include the depth to a
seasonal high water table, the intake rate,
permeability after prolonged wetting, and the depth to
a very slowly permeable layer. The influences of
ground cover and slope are treated independently
and are not taken into account in hydrologic soil
groups.

In the definitions of the hydrologic soil groups, the
infiltration rate is the rate at which water enters the
soil at the surface and is controlled by surface
conditions. The transmission rate is the rate at which
water moves through the soil and is controlled by
properties of the soil layers.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low
runoff potential) when thoroughly wet. These consist
chiefly of very deep, well drained to excessively
drained sands or gravelly sands. These soils have a
high rate of water transmission.

Group B. Soils having a moderate infiltration rate
when thoroughly wet. These consist chiefly of
moderately deep or deep, moderately well or well
drained soils that have a moderately fine 10
moderateiy coarse texture. These solls have a
moderate rate of water transmissior.

Group C. Solls having a slow infiltration rate when
thoroughly wet. These consist chiefly of solls having
a iayer that impedes the downward movement of
water or soils that have a moderately fine or fine
iexture. These soils have a slow rate of water
fransmission.

Group D. Soils having a very slow infiltration rate
(high runoff potential) when thoroughly wet. These
consist chiefly of clayey soils that have a high
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shrink-swell potential, soils that have a permanent
high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are
shallow over nearly impervious material. These soils
have a very slow rate of water transmission.

Flooding, the temporary covering of the sail
surface by flowing water, is caused by overflow from
streams or by runoff from adjacent slopes. Shallow
water standing or flowing for short periods after
rainfall or snowmelt is not considered flooding.
Standing water in marshes and swamps or in closed
depressions is considered to be ponding.

The table “Water Features” gives the frequency
and duration of flooding and the time of year when
flooding is most likely to occur. Frequency, duration,
and probable dates of occurrence are estimated.
Frequency generally Is expressed as none, rare,
occasional, or frequent. None means that flooding is
not probable; rare that it is unlikely but is possible
under unusual weather conditions (the chance of
flooding is nearly O percent to 5 percent in any year);
occasional that it occurs infrequently under normal
weather conditions (the chance of flooding is 5 to 50
percent in any year); and frequent that it occurs often
under normal weather conditions (the chance of
flooding is 50 percent in any year).

Duration is expressed as very brief (less than 2
days), brief (2 to 7 days), long (7 to 30 days), and
very long (more than 30 days). The time of year that
flooding is most likely to occur is expressed in
months. About two-thirds to three-fourths of all
flooding occurs during the stated period.

The information on flooding is based on evidence
In the soll profile, namely thin strata of gravei, sand,
silt, or clay deposited by floodwater; irreguiar
decrease in organic matter content with increasing
depth; and little or no horizon development.

Also considered are local information about the
extent and level of flooding and the relation of each
soil on the landscape to historic floods. Information
on the extent of flooding based on soil data 1s less
specific than that provided by detalled engineering
surveys that delineate flood-prone areas at specific
flood frequency leveis.

High water table (seasonal) is a zone of saturation
at the highest average depth during the wettest
season. It is at least 6 inches thick, persists in the
soll for more than a few weeks, and is within 6 feet of
the surface. Indicated in the table are the depth to the
seasonal high water table, the kind of water table,
and the months of the year when the water table
usually 1s highest.

An apparent water table is indicated by the level at
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which water stands in a freshly dug, unlined borehole
after adequate time for adjustments in the
surrounding soil.

A perched water table is one that is above an
unsaturated zone in the soil. The basis for
determining that a water table is perched may be
general knowledge of the area. The water table is
proven to be perched if the water level in a borehole
is observed to fall when the borehole is extended.

Two numbers in the column showing depth to the
water table indicate the normal range in depth to a
saturated zone. Depth is given to the nearest half
foot. The first numeral in the range indicates the
highest water level. A pius sign preceding the range
in depth indicates that the water table is above the
surface of the soil. *More than 6.0” indicates that the
water table is below a depth of 6 feet or that it is
within a depth of 6 feet for less than a month.

Soil Features

The table “Soil Features” gives estimates of
several important soil features used in land use
planning that involves engineering considerations.
These features are described in the following
paragraphs.

Depth to bedrock is given if bedrock is within a
depth of 60 inches. The depth is based on many soil
borings and on observations during soil mapping. The
rock is specified as either soft or hard. If the rock is
soft or fractured, excavations can be made with
trenching machines, backhoes, or small rippers. If
the rock is hard or massive, blasting or special
equipment generally is needed for excavation.

Subsidence is the settlement of organic soils or of
saturated mineral soils of very low density.
Subsidence generally results from either desiccation
and shrinkage or oxidation of organic materiai, or
both, following drainage. Subsidence takes place
gradually, usually over a period of several years. The
table shows the expected initial subsidence, which
usually is a result of drainage, and total subsidence,
which results from a combination of factors.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation
of segregated ice lenses (frost heave) and the
subsequent collapse of the soil and loss of strength
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on thawing. Frost action occurs when moisture
moves into the freezing zone of the soil. Temperature,
texture, density, permeability, content of organic
matter, and depth to the water table are the most
important factors considered in evaluating the
potential for frost action. It is assumed that the soil is
not insulated by vegetation or snow and is not
artificially drained. Silty and highly structured, clayey
soils that have a high water table in winter are the
most susceptible to frost action. Well drained, very
gravelly, or very sandy soils are the least
susceptible. Frost heave and low soil strength during
thawing cause damage mainly to pavements and
other rigid structures.

A low potential for frost action indicates that the
soil is rarely susceptible to the formation of ice
lenses; a moderate potential indicates that the soil is
susceptible to formation of ice lenses, resulting in
frost heave and the subsequent loss of soil strength;
and a high potential indicates that the soil is highly
susceptible to formation of ice lenses, resulting in
frost heave and the subsequent loss of soil strength.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors
as soil moisture, particle-size distribution, acidity,
and electrical conductivity of the soil. The rate of
corrosion of concrete is based mainly on the sulfate
content, texture, moisture content, and acidity of the
soil.

Special site examination and design may be
needed if the combination of factors results in a
severe hazard of corrosion. The steel in installations
that intersect soil boundaries or soil iayers is more
susceptible to corrosion than steel in installations
that are entirely within one kind of soil or within one
soil layer.

For uncoated steel, the risk of corrosion,
expressed as low, moderate, or high, is based on soil
drainage class, total acidity, electrical resistivity near
field capacity, and electrical conductivity of the
saturation extract.

For concrete, the risk of corrosion i1s also
expressed as low, moderate, or high. It is based on
soil texture, acidity, and amount of sulfates in the
saturation extract.
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Engineering Index Properties

(Absence of an entry indicates that data were not estimated)
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Part 1l

Aitkin County, Minnesota

Engineering Index Properties--Continued
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Aitkin County, Minnesota—Part I
Engineering Index Properties--Continued
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| | |Unified|AASHTO jlnches|1nches| 4 | 10 | 40 | 200 | [index
| In | | I | Pt | Pet | [ | ! | Pet |
| | | I | | | i | I I |
464B: I | | | | | l | I I I i
Brennyville—w—~=- | 0-5 |silt loam~----- |ML, cL,|A-4 | 0-3 | 0-1 |95-100|95-100(90-100|80-90 | 15-25| 2-18
I | | cL-mL | | I | | I | | i
| 5-18 [Silt loam, very|ML, CL, |A-4 | o | 0-1 |95-100|95-100{90-100}{80-90 | 15-25| 1-8
| | fine sandy | cL-ML | | | | | | | | |
| | loam. | | | | | | I | [ |
| 18-24 |Silt loam, very|ML, CL, |A- i o | 0-1 |95-100[95-100|90-100|80-90 | 15-25| 1-8
i | fine sandy | cL-ML | | | | | | | | I
I | loan. I | | I | | I | | |
| 24-32 |Sandy loam, |sM, |A-2, | 0-1 | 0-3 |85-95 |80-90 |55-75 [40-50 | 15-22| 1-6
| | fine sandy | sc-sM | A-4 | i | | | | i |
I | loam, loam. | I | ! | | I I | |
| 32-38 |sandy loam, | sM, |A-2, | 0-1 | 0-3 |85-95 {80-90 |50-70 |25-50 | 15-22| NP-6
! | fine sandy | sc-sM | A-4 | | | | | | | |
I | loan. I | | | I | I I I |
| 38-60 |Sandy loam, | sM, |A-2, | 0-1 | 0-3 [85-95 |80-90 |50-70 |25-50 | 15-22| NP-6
| | fine sandy | sc-sM | A-4 | | | | i | | |
I | loam. | | | | | | I I |
| I I | | | | | I | | I
4698: | | | I [ | | ! | ! f I
Hillcity-—---—-— | 0-6 |[silt loam------ ML, |A-4 | o | o | 100 | 100 [95-100|85-98 | 15-25| NP-5
| | | cL-mu | | I I f I { I I
| 6-20 |Silt loam, very|ML, |A-4 | o | o | 100 | 100 |95-100|85-98 | 15-25| NP-5
| | fine sandy | cL-mML | | I I | I | | |
| | loam. | | | | | | I I | |
| 20-43 |sSilt loam, jen, |A-4 | o | o | 100 |98-100/95-100(|85-98 | 15-30{ 4-10
| | loam, very | cL-mL, | | | | I I | I
| | fine sandy | ML | | | | I I | | I
| | loam. | I | I | | | | | |
| 43-60 |Loam, silt ler, ML, |A-4, | o | 0-2 |95-100|80-100|50-85 |35-75 | 20-35| 5-15
| | loam, sandy | sc, sM| a-6, | | | | | | | |
| | loam. | | A-2-4 | | | | I | I I
| I | | | | | | I | | |
502: I I | | | I | | I | | |
Dusler—————m-=-- | 0-5 |[silt loam------ |ML, CL, |A-4 | 0-1 | 0-2 |95-100|90-99 |85-95 |55-85 | 21-30| 4-11
| | | cL-mL | | | | | I | | |
| 5-21 |silt loam, |ML, sM, |A-4 | 0-1 | 0-2 |95-100|90-99 [80-95 |50-85 | 15-30| NP-10
| | loam, fine | cL, scj | | | | | | | |
| | sandy loam. | I | I | | | | I |
| 21-50 |Loam, clay loam|CL, ML |A-6 | o- | 0-2 |95-100|90-99 [85-98 [60-90 | 32-43| 13-21
| 50-60 |Loam, clay loam|CL, ML |A-4, | o- | 0-2 |95-100|90-99 |80-95 |60-90 | 30-41{ 11-20
| | | | a6 | | | I I | | I
| | | | | | | I | | | |
504B: | | | | I I ! | I I | |
Duiuthe———c—o—oeo | 0-11 |[Fine sandy loam|ML, SM, |A-4 | 0-1 | 0-2 |95-100|95-99 {80-95 |40-80 | 15-25| NP-7
! I | cL-mL | | I | | ! I | |
| 11-41 |Clay loam, =3 |A-6 j 0-1 | 0-2 |95-100|90-99 [85-98 |65-90 | 32-43| 12-21
i | loam, silty | | I | | | i | I |
! | elay loam. | | | | | | | | | |
| 41-60 |Loam, clay |cL |A-6 | 0-1 | 0-2 }90-100[90-99 [80-95 |65-90 | 30-40| 10-20
| | loam, silty | | | | I | I | | I
| | clay loam. | | | | | | I | | I
I I | | ! | | ; I | | |
504C: i ! I | ! I | | | ! ! |
Duluthe--eeer--— | 0-12 [Fine sandy loam|ML, SM, |A-4 | 0-1 | 0-2 |95-100{95-99 |80-95 |40-80 | 15-25| NP-7
i I | cL-mL | | I I I i | | |
| 12-49 |Clay loam, loam|CL |A-6 | 0- | 0-2 |95-100|90-99 {85-98 |65-90 | 32-43| 12-21
| 49-60 |Loam, clay loam|CL |A-6 | 0- | 0-2 |90-100|90-99 |80-95 |65-90 | 30-40} 10-20
| | ! I |

173



174 Soil Survey of

Engineering Index Properties--Continued

|
| | mucky peat. | |
|

| | |classification | Fragments | Percentage passing l i
Soil name | Depth | USDA texture | | i sieve number-- |Liquid| Plas-
and map symbol | | | | ] »10 | 3-10 | | limit|ticity
| i |Unified|AASHTO |1nches|1nches| 4 | 10 | 40 | 200 | |index
| In | | I | pet | Pct | | | [ | Pet |
I | [ | I I | | | | | |
504E: | | I | | I ! | | | [ |
Duluth-—memme e | 0-14 |Fine sandy loam|ML, SM, |A-4 | 0-1 | 0-2 |95-100|95-99 |80-95 |40-80 | 15-25| NP-7
| I | cL-mL | | | | | | | { |
| 14-37 |clay loam, loam|CL |a-6 j o- | 0-2 |95-100|90-99 |85-98 |65-90 | 32-43| 12-21
{ 37-60 |Loam, clay loam|CL |A-6 j 0-1 | 0-2 |90-100|90-99 |80-95 |65-90 | 30-40| 10-20
| i | | | | ! | I | | |
531: I | I I | | | I I | | I
Beseman——--—-—-- | 0-14 |Muck-—-—-—-———- |pT |A-8 | o | o | o | o | o | o | - | NP
| 14-40 |Sapric material |PT |A-8 | o I o | [ [ o | o | | NP
| 40-60 |Loam, sandy |en, ML, [A-2, | o | 0-2 |75-100|65-100|40-95 |25-75 | 15- 3o| NP-12
I | loam. | sM, sc| a-4, | | | | I I |
I I I | -6 | I I I I I I I
| | I I | | J | | I | I
532 I | f I | | | | | | | I
Sago-~-———=—-=—-n | 0-11 |Muck------—--—- |PT |a-8 ] | o | o | o | o | o | | wp
| 11-60 |Stratified fine|SM, ML, |A-4, | o | o |98-100|95-100|70-95 |15-85 | 15- 30] 2-9
| | sand to silt | €L, sc| A-2 | | | | | | | |
| | loam. | | | | | I I I I |
I | | | I I I I | | I i
533 | | | I | | | | | | | !
Loxley-————————- | 0-3 |Peat-—-————-———- |PT |A-8 | o { o | [V o i o | 0 | ---| NP
| 3-60 |Muck---—-——--—-- | pT |A-8 ] o | o | o | o | o | 0o | --- | NP
| | | I | | | I | | | I
540; I | I I | | I I I I I |
Seelyeville~——-- | 0-9 |Muck-——-—-—---- | PT |a-8 | o | o | o | o | o | 0 | --- | NP
| 9-60 |Muck, mucky | PT |Aa-8 | o | o | o | o | o | 0 | --- | NP
I | peat. | I | | | ! | | f |
| I | I I | | | | ! | I
541 | I | | | | | I I | | I
Rifle-——r——eeeem | 0-10 |Peat---—-—----- |PT |A-8 | o | o i o | o | o | o | --- | NP
| 10-60 |Mucky peat----- | PT |A-8 | o | o | o | o | o | 0o | -—— | NP
I | I | | I | I | I | |
543: I I I | I I I I I I I |
Markey—--——————— | 0-35 |Muck--——=-—-—-—- | PT |A-8 | o | o | o | o | o | 0 | ---] NP
| 35-60 |Fine sand, |sp, sM,|a-2, | o | o | 100 |75-100{60-75 | 0-20 | 0-14| NP
| | loamy sand, | sP-sM | A-3 | | | | | | ] |
| | coarse sand. | I I I I I [ | [ |
| | I | I I I | | | | J
544: | J I | I | | I | | | |
Cathro———————--- | 0-20 |Muck---—-———-——- | PT |A-8 | o | o | o | o | o | o | - | np
| 20-38 |Sapric material|PT |A-8 | o | o | o | [ o | o | | NP
| 38-60 |Sandy loam, |cL-ML, |A-4, | o | 0-5 |85-100|75-100|60-100|35-90 | 20- 4o| 5-20
| | loam, clay | sc-sM,| a-6 | | I | | | |
| | loam. | sc, cr| I I I I | | | I
| I | | | | I ! | ! I I
546: | I | | I ! | | | I I |
Lupton--—————--—- | 0-13 |Muck--——-—-—-—- | pT |A-8 | o | o | o | o | o | 0 | --- ] NP
| 13-60 |Sapric materiall|PT jA-8 | o | o | o | o | o | 0 | --—- ] NP
| | I I I I I I | | ! I
549: I | | I I | | | | | | |
Greenwood-——-—-- | 0-14 |Peat--———---—-—- |PT |A-8 | o ] | o | o | o | o | -——- | NP
14-60 |Hemic material, |PT |A-8 i o | o | o | o | o | 0 | ---] NP
| | I I I I ! I
I I | | I ! J I
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Part Il

Aitkin County, Minnesota

Engineering Index Properties--Continued

|Liquid| Plas-

Percentage passing

Fragments

|classification |

sieve number--

| Depth | USDA texture

Soil name
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| 3-10

| >10
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Engineering Index Properties--Continued

Soil Survey of

| | |classification | Fragments | Percentage passing |
Soil name | Depth | USDA texture | | | sieve number-- |Liquid| Plas-
and map symbol | | | | | »>10 | 3 | | limit|ticity
| | |Unified]|AASHTO |1nches|1nches| | 10 | 40 | 200 | | index
| In | I | [ Pct | Pct | | ! ! [ Pct
I | | | | | | | [ | | |
618B: | | I I | | | | I | | |
Itasca-—-——————- j 0-11 |silt loam----- |ML, |A-4 | o ) | 100 | 100 |90-100]70-95 | 15-25] NP-5
I I | CL-ML | | [ I | i I | I
j 11-21 |Silt loam, very|ML, jA-4 | o [ |95-100]95-100|80-100)45-90 | 15-25] NP-5
| | fine sandy | cL-ML, | | | I | I | | |
| | loam, loamy | sM, | I I | [ | i | |
| | very fine | sc-sm | | | | | | | | |
| | sand. | | | | | | | | I [
| 21-28 |Fine sandy |sM, sc,|a-4, | o | 0-5 [90-100|85-100|55-85 |25-70 | 20-30{ 3-10
| | loam, sandy | ¢L, ML| A-2 | | | | | | | i
| | loam, loam. | | I | | | | | | !
| 28-60 |Fine sandy |sM, sc,|a-4, | o | 0-5 |90-100|85-100|55-85 |25-70 | 20-30| 3-10
| | loam, sandy | cL, ML| A-2 | | | | | | | |
| | loam, loam. | | | | I | | | | |
| | | | | I | | I | I I
621: | | | | | | | | | [ ! |
Morph——————————— | 0-13 |Very fine sandy|ML, |A-4, | o | o | 100 ]95-100|60-95 |[30-70 | 15-25| NP-5
I | loam. | cL-mL,| A-2 | ! | [ | I ! !
I f | sM, | | | I | | | ] [
I ! | sc-sM | I ! I ! | | ! |
| 13-33 |Loam, fine |ML, cL,|A-4 | o | o | 100 ]95-100|60-100(35-90 | 20-30| 3-9
| | sandy loam, | sM, sc| | | I | | | ! i
I | clay loam. | | | | | | | | | [
| 33-60 |Stratified |sM, sc,|a-4 | o | o | 100 |95-100|60-100|30-90 | 15-25| 2-8
| | loamy sand to | CL, ML| A-2 | | | | | | ] |
| | silty clay | | | | | | | | I |
| | loam. | | ! | | | | | J |
I | | | I | | | | | | |
625: | I | | I | | | | | I |
Sandwick~—--——-— | 0-6 |Loamy sand----- | sM |a-2 | o | o |95-100|85-~100|65-90 |15-30 | 0-14] NP
| 6-34 |Loamy fine | sM, |a-2 | o | o |95-100|85-100|60-90 |10-30 | 0-14| NP
| | sand, loamy | sp-sM | | | | | | | | |
| | sand, sand. | | | | | | | | | |
| 34-55 |Loam, clay jcL, ML |Aa-6, | o | 0-5 |90-100|85-100|70-90 |55-80 | 30-45| 10-20
! | loam, sandy | | a-7 | | | | | | | |
! | loam. | I | | | | | I | |
{ 55-60 [Loam, clay jcL, ML |A-6 | o | 0-5 |90-100|85-100|70-90 |50-80 | 30-40]| 10-20
| | loam, sandy | I | I I | | | | |
| | loam. I | | | | | | I | |
| | | | | | | | | | | |
627: | | | | | | | | | I ! |
Tawas-—-———=——-— I 0-13 |Muck----—-——muu- |PT |A-8 | o | o | o | o | o | o | ---| np
| 13-31 |Muck-----—-——-- | pT |A-8 [ o | o | o | o | o | o | ---1| NP
| 31-60 |sand, loamy |sP, sM,|A-3, | o | o |80-100]|60-100|30-80 | 0-40 | 0-14| NP
| | fine sand, | sp-sM | A-2-4,| | | | | | |
| | gravelly sand.| | A-a, | | | | | | | |
| | | | A-1-b | | | | | | | |
| I | | I | | | | I | |
628: | | | ! | | | | | i I |
Talmoon---———--- i 0-4 |Muck--—-—=--~u--- {PT |A-8 i 0 | © i 0 o | [ o | --- 1| NP
| 4-20 |very fine sandy|CL, SC,|A-4, | o j 0-2 I95-1oo|85-1ooI60-95 |35-75 | 23-35| 6-15
] | loam, sandy | CL-ML,| A-6 | i i j { |
i | loam, loam. | sc-sM | ] i E | i | i |
| 20-42 |Clay loam, |CL, ML |A-6, | o | 0-2 |95-100|85-100|70-100}{50-95 | 30-50| 9-20
| | silty clay | | A7, | ! ! ! : i i !
| | loam, loam. | i A-4 | i | | H | | i
| 42-60 {Loam, sandy jcL, sc,|Aa-6, [ | 0-2 |95-100|85-100|75-100{45-80 | 25-45| 6-18
i | clay loam, | cL-ML,| A-4, | | | | | | |
| | clay loam. | sc-sM | A-7 | | i | | |
| | | | | | |

!

i
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Part 11

Aitkin County, Minnesota

Engineering Index Properties--Continued

|
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Engineering Index Properties--Continued

Soil Survey of

S
and

o1l name
map symbol

USDA texture

|Classification

Fragments

>10 | 10
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Percentage passing
sleve number--

4 10
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Aitkin County, Minnesota—Part li

Engineering Index Properties--Continued

| sand to fine
sandy loam.

I

i i |[Classification | Fragments | Percentage passing |
Soil name | Depth | USDA texture | | | sieve number-- |Liquid| Plas-
and map symbol | | | | | >10 | 3-10 | | limit|ticity
| | |Unified|AASHTO |1nches|1nches[ 4 | 10 | 40 | 200 | |index
| 1n | | | | Pet | Pet | | [ | | Pet
| | | | I | ! | | | | I
738C: | I I | I | | | i I I I
Milaca--=-—--—== | 0-3 |Sandy loam-----[SM |A-4 | o | |90-100/80-100|60-80 |[35-50 | 15-22| NP-4
| 3-14 |Fine sandy | SM |A-4 | o | 0- |90-100}80-100|60-80 |35-50 | 15-22| NP-4
! | loam, very | | | | | | | | | |
I | fine sandy | I | | | | | | | |
I | Loam. | | | | | | | | | |
| 14-21 |sandy loam, | sM |a-2, | o | 0-5 |85-95 |75-95 |S50-70 |[30-40 | 15-22| NP-4
| | fine sandy | | a-a | | | | i I |
| | loam, loam. | | I | i | | | | |
{ 21-32 |sandy loam, | sM |A-2, (] | 0-5 |85-95 |75-95 |50-70 [30-40 | 15-22| NP-4
I | fine sandy | | a-a | | | | | | I
| | loam. I i i | I i | ! I i
| 32-60 |Sandy loam, | sM |A-2, i 0 | 0-5 |80-95 [70-90 [50-70 |25-40 | 15-22| NP-4
I | fine sandy | | A-4 | | ! I I I i |
I | loam, gravelly| | I I I | | I | |
I | sandy loam. | | | I | | | | | |
I ! | | | I | [ I | I [
Millward-------- j 0-8 |Fine sandy loam|SM |A-4, [ 0-1 | 0-2 |95-100|80-100]55-85 |25-65 | 0-22| NP-4
| I I | A-2-4 | | | I | | | |
| 8-23 |sandy loam, | sM |A-4, | 0-1 | 0-2 |95-100|80-100|50-70 |25-60 | 0-22| NP-4
| | fine sandy | | A-2-4 | | I I | | | |
| | loam, loam. | I I ! | I | [ I |
| 23-34 |sand, coarse |sM, sP,|A-1-b, | 0-1 | 0-2 [80-100/60-100|35-70 | 5-30 | 0-20| NP
| | sand, loamy | sp-sMm | A-3, | | | | | | |
| | sand, | | A-2-4 | | | | | | |
| 34-43 |sandy loam, | sM |A-4, | 0-1 | 0-5 |85-95 |75-95 [50-70 |30-40 | 0-22| NP-4
I | fine sandy | | A-2-4 | I | I | | I |
I | loam, loam. | | | ! | I | | [ |
| 43-60 |Sandy loam, | sM |A-2, | 0-1 | 0-5 |80-95 |70-90 |50-70 [30-40 | 0-22| NP-4
| | fine sandy | | A-4 | | | | | | | |
| | loam, loam. | | | I I I | | ! |
I I I I | | | | I | | |
759: I I ! | | I | | | | | I
Waukenabo-——-—=- i 0-6 |Fine sandy loam|SM, ML, |A-2-4, | © | o | 100 |98-100|70-95 |35-70 | 15-30| NP-10
| | | sc-sm,| A-a | I I | I | | |
I | | cL-mp | I | | | | | | |
| 6-15 |Loamy fine | sM, |A-2-4, | © | o | 100 |98-100|60-90 |10-40 | 15-25| NP-6
| | sand, loamy | sc-sMm | A-4 | | | | | | | |
I | sand. | | | | | I | | | |
| 15-28 |Clay loam, |sc-sM, |A-2-4, | © | o | 100 |[98-100{70-95 [30-75 | 15-30| 2-10
i | loam, sandy | CL-ML,| A-4, | i | | I ! i
i i loam. | ML, CL| A-6 | : I i i | I !
| 28-30 |sandy loam, |sc-sM, |a-2-4. | O I o | 100 |98-100|70-95 {30-75 | 15-30| 2-10
| | very fine \ CL-ML,; A-4, | i | | i | i i
| | sandy loam, { ML, CL| A-6 i | | | i i |
I | clay loam. | | I I | ! } | | I
| 30-60 |Stratified fine|SC-SM, [A-2-4 | © | o | 100 |98-100|60-95 [30-75 | 15-25}| NP-6
| | sand to clay | CL-ML,| | | | | | i | |
| | loam. | ML, cL| | | | | | | |
I I I | | I I | | | I |
795: | I I I I | | I | I I I
Redby-~=—=---—== i 0-7 |Loamy fine sand|SM, |a-2, | o | o | 100 |95-100!85-95 | 5-25 | --- | NP
I I | sp-sM | A-3 | I | I | I | |
| 7-25 |Fine sand. sand|SM, |a-3, | o | 0 j 100 |95-100|80-95 | 5-20 | --- | NP
[ i { sp-sM | A-2 | i | | I I | |
i 25-42 |Fine sand, sand|SP, |A-3, | 0 | o | 100 }95-100}80-95 | 2-12 | --- | NP
! | SP-SM | A-2 | ! I i | I ! I
42-60 |Stratified fine|SP-SM |A-3 ] 0 | 100 195-100|80-95 | 5-20 | --- | NP
| ; ! ! | !
! | ! I !
! I i !

I
I

|
| I
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Engineering Index Properties--Continued

Percentage passing

Fragments

|classification |
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|Liquid| Plas-

sieve number--

| Depth | USDA texture
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Part Il

Aitkin County, Minnesota

Engineering Index Properties--Continued

|Liguid| Plas-

Percentage passing

Fragments

|Classification

|

|

sieve number--

| Depth | USDA texture
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