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‘Abstract

Page 1

The following report comprises a summarization of physicial, chemical, and
typological characteristics of soils of the Regional Copper-Nickel Study
Area (Study Area). Data have been collected either directly by the

Regional Copper-Nickel Study (RCNS) or from published sources.

Typological information was obtained from the Minnesota Land Management

Information System (MLMIS). Because data from MLMIS are not self-

explanatory, a detailed summary of soil mapping and c]assifitation
conventions is included in the first section of the report. Summaries of
physical characteristics of soils are taken from standard Soil Series
Interpretations sheets that are published by the Soil Conservation

Service (SCS). Sheets for series occurring in the Study Area are presented
in the Appendix. Brief summaries of the properties of individual heavy
metals as they occur in soils are taken from Aubert and Pinto (1977).

These summaries are followed by a discussion of the chemical characteristics

of soils of the Study Area.

Most data were obtained by the RCNS during 1976 and 1977. Although soil
sampling was not extensive and did not include the full range of soil
conditions in the Study Area, the data presented in this report provide
base-1ine estimates of soil chemical.conditions in an environment that

is essentially pollution free.
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FIGURES

Figure 1. Computer-generated map of Soil Associations in the Study Area.
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Page 2 Soil Typology

To the soil scientist, the term "soil" refers to "the collection of

natural bodies on the earth surface, in places modified or even made

by man of earthy materials, containing living matter and supporting

or capable of supporting plants out of doors" (SSS 1975). By definition,
then, soils are limited to the uppermost few meters of the earth's crust.
They are derived from parent material (i.e. rock ground to a more or less
fine texture) that has been subjected to a number of soil forming processes.
The five factors that are generally recognized as being important in the
formation of soils are parent material, climate, time, vegetation and

topography.

Soils are described by profiles that are sections through surface materials
down to the more-or-less unweathered parent material. Unweathered

surfaces that are exposed following glaciation, volcanic activity, erosion
or the activities of man are subjected to soil forming processeslover time.
Selective leaching and accumulation (i1luviation) of these materials results in
the development of characteristic layers (or horizons) in soils. Horizons
have been identified thét can be recognized from place to place,and these
form the basis for soil classification systems. Several such systems have
been devised, but the most recent and comprehensive is that proposed

by the Soil Survey Staff, Soil Conservation Service, U.S.D.A."

Their efforts resulted in the recent publication of Agriculture Handbook

No. 436: Soil Taxonomy, A basic system for making and interpreting soil

surveys (SSS 1975).

Within the system proposed by the Soil Survey Staff, the following categories
are recognized. Categories are arranged in hierarchical fashion with orders

being the highest category.
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Orders are differentiated by the presence or absence of diagnostic
horizons or features that are marks in the soil of differences in
the degree and kind of dominant sets of soil forming processes that
have gone on. Ten orders are recognized.

Suborders are selected to reflect the most important variables
w{khin an order. These may have to do with the presence or absence

of a diagnostic horizons, or the specific effects of any of the five

soil forming factors. Currently 47 suborders are recognized.

Great groups are differentiated by placing together soils that have

in common the following properties--close similarities in: kind,
arrangement and degree of expression of horizons; soil moisture and

temperature regime; and base status. About 185 great groups have been

identified in the United States.
Subgroups Three kinds of subgroups are recognized:

-those that conform to the central concept of the great group
-those that are intergrades or transitiéna] forms to other
orders, suborders, or great groups.

-those that are extragrades (e.g. those that are not representa-
tive of the great group but that are not transitional to any

other known kind of soil).
ApproXimate]y 970 subgroups have been identified in the United States.

Families In this category, groups within a subgroup have been formed
so that soils with similar physical and chemical properties that affect
their responses to management and manipulation for use are combined.

Factors that are considered are:
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1. Particle-size distributions in horizons of major biological
activity below plow depth (~12")

2. Minerology of the same horizons that are considered in
naming particle-size classes.

3. Temperature regime.

4. Thickness of the soil penetrable by roots.
About 4,500 families are currently recognized in the United States.

Series are the lowest category in the system. TWo kinds of distinctions
are made between series. First, a series cannot range across the

limits between two families or between two classes of any higher
category. Second, distinctions between similar series of a family
represent restrictions in at least one of the ranges in properties

of the family. About 10,500 series have been recognized in the

United States. They are usually named éfter the geographic location

-of the originally described profile.

Within a given geographic location, soils may be mapped at several levels
of detail. In the most detailed mapping, soil series distributions are
determined so that maps are accurate when units of 5-10 acres (2-4 ha) are
examined. Most of the agricultural areas in Minnesota are mapped at this
level, as are some smaller, special-use areas. Soil s:Lveys for counties
that have been mapped in detail can-be obtained from the SCS. For most

of the forested counties in Minnesota, detailed soil mapping has not

yet been completed. It is likely that it will be 5-10 years before
detailed soil survey maps are available for the seven-county Arrowhead
Region. For the Studies Area we are, therefore, forced to rely upon

~ the more generalized soil association maps avai]ab1e through the MLMIS. Within
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‘the MLMIS, soils are identified in variable V15. Data levels of V15 are
segregated by units. referred to as soil associations-groups of two or
three soil series that occur together on the landscape. Series within

an association usually have similar family characteristics.

The distribution of soil series within each soil association that occurs
in the Study Area is presented by terrestrial biology zone in Table 1.
Soil association (SA) descriptions include series names and a brief characteri-
zation of lanscape features. Within each association are shown the
dominant series and their subgroup and family relationships. Specialized
terms used in family descriptions are:
dysic- indicates pH<4.5 in all organic horizons.
euic- indicates pH>4.5 in at Teast some organic horizons.

mixed- indicates minerology that is <40 percent of any one mineral
other than quartz or feldspars.

-montmorillonitic- indicates minerology that is more than half mont-
montmorillonite and noutronite by weight or a mixture that has more
montmorillonite than any other one clay mineral.

skeletal- rock fragments 2 mm in diameter or greater make up 35
percent or more by volume.

Examination of the distribution of soil series within the associations shows
that associations . transcend subgroup (and_higher category)

boundaries.

Thirty-two named and an additional five unnamed serieé Have been identified
in the Study Area. These series are distributed among 21 subgroups, 15
great groups, 11 suborders and 5 orders. Maps generated by MLMIS show that
the 35 series are distributed among 23 soil associations. Although the
distribution of series and subgroups withié a soil association is known

" (see Table 1), the MLMIS map of V15 for the Study Area (Figure 1) does not
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show these levels of classification. Table 2 gives acreage distributions,
grouped by terrestrial biology zone, for soil associations. Standard Soil
Survey Interpretations for all series are found in Appendix A. Important

aspects of these interpretations have been summarized in Table 3.

The complete classification for all series described in the Study Area is
presented in Table 4. Included are association affiliations for the series.
Note that a given series may occur in more than one association (either as
a major or a minor component). In ower to interpret Table 2, brief des-
criptions of the categories are presented in the following section. Des-

criptions are taken more-or-less verbatum from Agriculture Handbook No. 436.

Specialized terms included in the descriptions are defined in the Glossary.
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Category Descriptions

1. Alfisols have an argillic horizon-that is, a horizon in which layer-
latice silicate clays have accumulated, by illuviation, to a significant
extent. Alfisols have moderate to high base saturation and water is held
at <15 bar tension during at least 3 months each year when the soil is
warm enough for plants to grow. Alfisols may have any of a variety of
cemented layers in the Tower horizons. The surface horizon of typical
Alfisols contains 2.0-2.25% organic matter, and .8-1.0%clay and has a base
saturat{on of about 87%. At 50cm these values are about .2%, 2% and 87%

respectively.

IA. Aqualfs are gray and mottled Alfisols that have an aquic moisture
regime, or are artificially drained and have characteristics associated

with wetness (e.g. mottles or iron-manganese concretions =»2mm in diameter).

IA. 1. Fragigdqualfs are Aqualfs that have jroundwater perched
above a fragipan at some period and saturating the soil at

another. Fragiaqualfs were formerly called Planosols.

IAla. Aeric Fragiaqualfs are somewhat bettér drained than typical
Fragiaqualfs. They usually have enough slope that water

does not stand on the surface.

IA.2. AOchragua1fs have an ochric horizon and do not have a natric
horizon or a fragipan. Ground water fluctuates from a level
near the surface to one below the argillic horizon. These soils
were formerly classified mostly as 'P]anoso]sénd Low- Humic Gley

soils. :
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IA2a. Typic Ochraqualfs These two soils are distinguished
. by the latter having somewhat better
IA2b. .Aeric Ochraqualfs airation and, hense, a ligher color

and less mottling.

IB. Boralfs are the more-or-less freely drained Alfisols of cool places. They
have a frigid or cryic temperature regime and are typically strongly acid in the
surface horizons. Most are foreéted, especially with coniferous cover.

IB1. Eutroboralfs are Boralfs that have a frigid temperature regime, an

argillic horizon, the top of which is usually within 60 cm of the

soil surface, and no natric horizon or fragipan. They were formerly

called Grey Wooded soils.

IBla. Typic Eutroboralfs are freely drained soils that are deep or

moderately deeb to bed rock.

1B1b. Aquic Eutroboralfs are wetter than those above and have mottles

within the upper 25 cm of the argillic horizon.

II. Entisols - Entisols are relatively young mineral soils that are highly variable

but have in common a virtual absence of horizons.

IIA. Aquents are wet Entisols. They may be in deltas on the margins of lakes where
the soil is continuosly saturated with water, in flood plains of streams where
the soils is saturated at some time of year, or in wet, very sandy deposits. They

are bluish or gray and mottled.

IIAL. FluVaguents are primarily wet soils of flood plains and deltas. Most
have either fine or coarse stratifications that reflect deposition of
sediments under changing currents and in shifting channels. They
typically have higher organic carbon contents than most wet mineral
soils. These soils were formerly considered to be Alluvial or
Low-Humic Gley soils. .
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I1A2. Psammaquents are aquénts that have a sandy texture and gray

or mottled-gray colors. Water tables are usually at or near
the surface. These soils were formerly called Low-Humic Gley

soils and Regosols.

IIA2a. Humaqueptic Psammaquents have a thin Al horizon that
resembles an umbric épipedon. Base saturations are

<50% 1in more than half the subhorizons in the upper 1m.

ITA2b. Mollic Psammaquents have a thin Al horizon that resembles

a mollic epipedon

IIB. Ps§mments are mainly Entisols in poorly graded (well sorted) sands
in sandy parent materials that were sorted in an ear]{er geo]ogiclperiod.
Ground water is deeper than 50 cm and usually is much deeper. These soils
have Tow water-holding capacity. Gravelly and very gravelly soils are

excluded from this group.

IIB1. Udipsamments are Psamments of humid regions. They are mostly

brownish and freely drained and have some weatherable minerals

(>5%) in the sand fraction. Mean summer and winter soil temperatures
at a depth of 50 cm differ by 5°C or more. These soils were

formerly mostly considered to be Regosols.

IIBla. Typic Udipsamments

b. Alfic Udipsamments unlike a., these soils have argillic

horizons and have a base saturation >35% in some horizon.

c. Spodic Udipsamments have an albic horizon.
i

IIC. Orthents are Entisols of recently eroded surfaces, but they are not present '
~in areas that have high water tables.

IIC1. Udorthents are Orthents of midlatitudes that have a udic moisture
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regime. They commonly occur in recently exposed regolith , in slightly

consolidated rock- or thin regolith over bedrock.

IICla. Typic Udorthents. These soils are deep or moderéteby deep

to bedrotk have deep ground water, low animal activity
and thin layers or none of fine pyroclastic. deposits. Few

of these soils are cultivated.

III. Histosols are soils that are dominantly qrganic. They contain at 1ea$t
12-18% organic carbon if saturated by water and at least 20% o.c. if they

are never saturated. By volume, Histosols are well over 50% organic matter.

Most are, saturated or nearly saturated with water most of the year. Suborders
are defined by moisture régime and the degree of decompositon of the organic mat-
erials. Decomposition is often a function of temperature and great groups are

defined in part by soil temperature regimes.

~ITIA. Fibrists consist largely of plant remains so little decomposed
that they are not destroyed by fubbing and their botanic origin
‘can be readily determined. They tend té have the lTowest ash content
aﬁd bulk density of the Histosols. These soils were formerly

called Bog soils.

ITIAl. Sphagnofibrists are those fibrists derived mainly from

Sphagnum spo. and associated herbaceous plants.

ITIAla. Typic Sphagnofibrists occur as raised bogs or higﬁ moors
~ inclosed depressions and ‘as blanket bogs in more or less dissectec

landscapes. They are seldom cultivated but have important uses

as fuel and mulches.
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IIIAlb. Hemic Sphagnofibrists differ from IIIAla in that they

have more than 23 cm of subsurface and bottom layers
occupied by humic materials and more than 12.5cm of the

same layers occuppied by sapric materials.

“o- ITIB. Hemists are Histosols in which the decomposition of organic materials
has proceeded to the point where the botanic origin of as much as 2/3 of the
material cannot be determined or the materials can be largely destroyed by

rubbing between the fingers. Hemists were formerly called Bog soils.

ITIB1. Borohemists -are Hemists that have a frigid but not cryié

L3

temperature regihe.

A I1I1Bla. Typic Borohemists are soils that consist of thick,

continuous hemic materials.

'IIIC. Saprists consist of almost completely decomposed plant remains. They
occur where ground water levels tend to fluctuate within the soil. They were

formerly called Bog soils.

ITICa. Borosaprists, like Borohemists, have a frigid but not cryic

temperature reqime.

IV. Inceptisols are soils of humid regions that have altered horizons that have
lost bases or iron and aluminum but retain some weatherable minerals.
IVC. Aquepts are wet Incepti§o]s with poor to very poor drainage. Generally
they have black 'surface%horizons and mottled gray subsurface
horizons. They typically occur in very flat plains, depressions or

flood plains.
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IVAl. Humaquepts are nearly black or peaty, very wet, acid aguepts

of humid midlatitudes. Formerly they were called Humic-Gley or

Half-Bog soils.

IVAla. Histic Humaquepts have a histic epipedon, are the wettest

of the Humaquepts, and are intergrades to the Histosols.

IVA2. HaETaguegts are 1light colored, gray aquepts that do not have a

fragipan or duripan but that have grdund water that stands at or near the

surface for long periods. Formerly they were called Low-Humic Gley and

i

- Humic Gley soils.

IVA2a. Aeric Haplaquepts are lighter colored than Typic Haplaquepts

because of either shorter periods of saturation of the whole

's0il or somewhat deeper groundwater.

IVA2b. Mollic Haplaquepts have darker surface horizons than Typic

Haplaquepts and héve relatively high base saturations.

IVB. Ochrepts are light colored, brownish more or less freely drained Inceptisals.
Most have an ochric epipedon and a cambic horizon.

IVB1. Fragiocherepts are loamy soils that have a brownish cambic horizon

and a fragipan at a depth of about 50cm. Perched ground water above
the pan is common at some time duringthe year. Formerly they were

| included with Sols Bruns Adids.

IVBla. Typic Fragiochrepts are soils that have no distinct mottles

in the upper 30 cm and have an ochric epipedon.

IVB2. Dystrochrepts are brownish, acid Ochrepts of humid regions. They

have an ochric epipedon on a cambic horizon. Formerly they were

considered to be Lithosols and Alluvial soils.

IVB2a. Typic Dystrochrepfs are soils that are moderately deep to deep
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to bed rock , are freely drained and acid, and have an ochric

epipedon.

IVB2b. Lithic Dystrochrepts usually have hardrocks at depths of 25-50

cm.

oV SEodosois have a spodic horizon-thatis,a horizon in which amorphous mixtures
ﬂ }6f organic matter and aluminum, withor without iron, havé accumulatgd. Most have
little clay. Particle—size classes are mostly sandy, sandy-skeletal, coarse-
loamy, loamy-skeletal or coarse-silty. These séi]s are most extensive in

coal, humid climates and are naturally infertile.

VA. Orthods are more or less freely drained Spodosols that have a
horizon of accumulation with neither Al, Fe or organic matter
predominating. Moisture regimes are udic or occassionally

zeric.

'VA1. Haplorthods have an albic over a spodic horizon. They wére

formerly called Podzol or Bfown Podzolic soils.

VAla. Typic Haplorthods are deep, freely drained Haplorthods that have

a single sequum and a moderate amount of organic carbon in the

spodic horizon.
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In addition to the soil associations (SA's) defined by the SCS, soils of the
Superior National Forest (SNF) have been independently classified by D. H.
Prettyman, Forest Soil Scientist, U. S. Forest Service, Duluth. Prettyman's
c]aésification scheme is based upon soil landscape units (SLU's), which
incorporate soil texture and g]acia] landforms. Prettyman has collected
data for several parameters that are useful to foresters who are responsible

for managing lands within the SNF.

The Minnesota Department of Natural Resources has produced a computerized re-
source inventory of both SLU's and SA's for a 560 sq mile area (referred

to as the MINESITE Area) that Ties south and east of Ely. Table 5 Tists
SLU's that occur within the MINESITE Area.

Although the systems of Prettyman and the SCS are not directly aha}ogous,
SLU's are somewhat simlar to SA's in that SLU's are dominated by soils of
a given series but contain inclusions of soils from other series. Table 6
is a cross-tabulation of SLU's and SA's that was produced by the staff of
the MINESITE Project. The table shows that SLU's tend to be more specific

than SA's for mineral soils, whereas the reverse is true for organic soils.
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Trace Elements in Soils

In the following section, the status of trace elements in soils is reviewed
on a world-wide basis. Typical elemental concentrations are presented as
are the factors that govern ;hé abundance and availability of individual
Where toxicity and/or deficiency problems have been noted, these

are discussed. The summaries are abstracted from a more extusive review

that was recently presented by Aubert and Pinta (1977).
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Boron:

Average total boroﬁ contents of soils range from 20-50 ppm with variations

due to parent material and soil types, which reflect the differences be-

tween geographical regions and climatic zones. - Extremely Tow contents have

been associated with podzolic sandy soils where concentrations may bevless than 5 ppm.

Calcarious soils in drier climates may have boron concentrations in excess

of 150 ppm.

Available boron is typically expressed as that fraction of total boron that

is soluble in hot water (Berger;and.Truog 1939). Average concentrations range from
Q.l to 1-2 ppm. Thus, water soluble boron typically represents 0.1-3.5% of

total boron, although under some conditions the proportion may rise to 65-

80% (in saline alkali soils of arid regions).

Several factors contribute to variations in‘tbta1 and "plant-available"
bdrpn in soi]s. Concentrations vary directly with humus and organic matter
concentrétions, and differences in distribution among horizons in a soil
follow variations in humus content. Boroﬁ availability varies also with
soil texture. Plants are better able to remove boron from coarse-textured
- s0ils. pH affects the availablity of boron in soils, for under basic con-
ditions boron is in the form of compounds less easily soluble than under
acid conditions. Boron may become deficient in very acid soils, for it
may become leached from surface horizons. Concentrations are generally

highest where rainfall is deficient.

The upper and Tower 1imit§ of plant tolerance to available boron fall
within a narrow range of between 0.1-0.2 and 1.5 ppm and may vary with
plant species. Deficiencies are most 1ikely to occur in acid leached
soils, coarse-textured soils and calcareaous soils and may also occur uhder

conditions of excessive cultivation and 1iming. Deficiencies are corrected
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Chromium:

Average total chromium contents of soils range from 100-306 ppm, although
extreme values range from traces to 3,000-4;000 ppm. Parent rocks rather
than pedalogical processes'p1ay a major role in governing soil concentrations
of chromium, which is a relatively stable element. |
Chromium is only very s]ightly soluble in weak reagents. Available chromium
extracted with 2.5% acetic/ acid from soils in Scotland was .01-.4% of total
chromium, whereas in France 1IN ammonium acetate extractable chromium was

0.1-1% of total chiromium.

Concentrations of chromium in soil horiions within a profile vary directly
with humus content. Concentrations are also higher in finer textured soils .
compared to coarse-textured 50115 and are proportional to iron-oxide contents.

- Toxicity of chromium depends upon‘the valence of particular ions with the
trivalent compounds being the least toxic (Grésman 1966). Soluble sulphate
and'nitrate compounds are more toxic than insoluble oxide or phosphate compounds.
Toxicity increases as'soil acidity increases and soil assimilable phosphoric
acid decreases. Toxicity can be ameliorated by adding Timestone and monobasic

calcium phosphate.

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW




Page 17

Cobalt:

Average total cobalt contents of soils range from about 10 to 15 ppm.
Extreme values may range from 0.05 to 300 ppm. Variations are attributable
to both parent rocks and pedological process, especially those associated
with climatic variations. In temperate and boreal regions total cobalt
contents range from 0.05 to 200 ppm. Peat soils are typically low in
coba]t‘with values rarely exceeding 5-10 ppm, even under wide variation

in climatic conditions.

Available cpbalt (extracted with 2.5% acetic acid) generally is 1in the range
of 0.05 to 1 ppm. Upper and Tower limits in the U.S. are 3.74 and 0.008 ppm
(extracted with 2.5% acetic acid). Available cobalt as a percent of total
cobalt varies widely from less than 1% to as much as 46% in leached soils

in the U.S. Stronger reagent (e.g.1IN nitric acid and IN HC1) will extract

greater amounts of "available" cobalt.

Cobalt accumulates in so%] horizons that have high humus contents, for cobalt is
fixed by humus. Cobalt is also sorbed by clay minerals, and its distribution

in the profile follows that of c]éy. Available cobalt content depends upon

the redox potential of soils. High acidity also facilitates the solubil-

ization of cobalt compounds and aids their elimination by leaching.

Soils containing ¢5 ppm total cobalt may not be capable of supplying plants
with quantities essential to animals. Because of the role it plays in the
formation of haemoglobin, cobalt is an important element for animals. In
the U.S. Alban and Kubata (1960) state that available cobalt contents should
not be lower than 0.2 ppm. Deficiencies are corrected by fertilization with

cobalt sulphate. Toxicity problems are not reported by Aubert and Pinta (1977).
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Copper:

On a world-wide basis, average total copper‘concentrations range from 15

to 40 ppm, although extremes vary from traces to 200-250 ppm. Variations

are due primarily to different contents of parent rocks and, to a 1essér
extent, to variations in soil types that correspond to climatic zones and
geographic regions. Podzols over sulphide-rich bedrock in New Brunswick

have copper conentrations that are five to six times greater than those

in soils not over sulphide-rich bedrock. In general, the effects of parent |
rocks on copper contents are greatest in podzols and leached and peaty soils.
Basic or qeutra] pH soils rich in humus contain more copper than acid pH
soils. Chernozems, some saline soils and veftiso1§ are among the soils richest

in copper.

Copper has an important role in plant and animal plysiology, and therefore
it is important to know "plant-available" concentrations. These vary according
to extraction reagents, which include strong diluted acid (1N HC1 and 1IN

nitric acid) and chelating agents (E.D.T.A.). Ammonium acetate and acetic

acid exchangeab]é copper may be quite low (less than 5% of total), whereas
higher concentrations (5-20% of total) are obtained by extractiné with E.D.T.A.

Strong reagents may extract 20-40% or more of the total copper in soils.

Concentrations of total coppek vary directly with humus~and adequately
evolved organic matter. Copper concentrations also vary with clay contents,
and in some leached and impoverished soils B horizons may be richer in
copper than A, horizons. "Plant-available" copper is highly dependent upon
soil pH. Availability generally decreases with increasing pH, but in peaty
soils humic acids at pH 2.5-3.5 and fulvic acids-at-pH 6 form insoluble

éopper compounds that are unavailable to plants.
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Toxicity levels may vary with plant species. Toxicity increases with decreasing
pH in soils with equal "available" copper, because activity of copper ions
increases when pH decreases. In general, toxicity problems arise when
concentrations of "available" copper exceed 25-50 ppm. Toxicity is corrected

by additions of organic matter and by liming. As a result of these practices,
"“Copper is fixed and becomes insoluble. "Available" copper less than 0.5 to

3 ppm and total copper less than 7 to 8 ppm results in the deve]opmeht of
deficiency symptoms for many crops. Deficiencies are reﬁoved by ferti]izafion

with copper compounds.
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Lead:

The average amount of lead in soils is 15-25 ppm. Extreme values range

from traces (in some tropical soils) to 1,200 ppm (in podzols of Canada).

In temperate and boreal regions, concentrations are often higher than average.
Lead contents in soils are influenced by concentrations of the element'in

. the parent rocks from which soils are formed. Wide variations between
horizons in a profile are generally not observed although concentrations may
vary in relation to humus and organic matter concentrations. Thus lead is

frequently found to be highest in surface horizons.

"Available" lead is usually expressed as that fraction that is extractable
- with 2.5%acetic acid (pH 2.5) or dilute nitric acid. Typically, 1-10% of
total lead is extracted with acetic acid although as much as 30% (acetic
acid) and 60% (nitric acid) of the total lead in soils may be extracted.
Near industrial sources, concentrations of lead in soils may reach 5,000
- ppm. These 1evé1s are toxic to both plants and animals. Toxicity varies

with soil pH, with lead being more toxic at low concentrations in soils

of high pH.
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Manganese:

Total manganese concentrations in soil have been reported to vary from f
traces (in podzols of Poland) to 10,000 ppm (in unleached alkali soils of Chad).
Avefage values are 50 to 1000 ppm. Variations rarely relate to 5011

typology but are often high among soils of the same type in a_c]imatic region.
Concentrations tend to be Tower in podzol soils than in loam or clay soils,

but variations are frequently related to variations in the content of parentv
rocks. Within a profile, manganese concentrations vary with variations in

humus and organic matter content. The accumulation of manganese is frequently

due to biogenetic factors. Deep rooted plants take up Mn from subsurface
horizons, 'and the element is concentrated in surface horizons that have high
organic matter contents. Manganese concentrations also vary with soil texture--

sandy soils are generally lower in Mn than clayey soils.

Manganese may occur in two forms in soils: the divalent Mn2+, which is soluble,

4+, which is practically

mobile and readily available; and the tetravalent Mn
iﬁso]ub]e, non mobile and unavailable. The different forms of "available"
manganese are comprised of these cations. The sum of the "soluble," "exchangable,"
and reducible manganese corresponds to active manganese. Because different
extracting reagents result in very different values for "plant-available"
manganese, it is particularly important that extracting reagents be specified

when "plant-available" manganese is reported. Depending upon the extracting
reagents used, "available" Mn may maké up as little as 1—2% to as much 65% or

more of total Mn. “Available" manganese contents are inversely related to

soil pH. In summary, pedogenic and climatic factors, and redox potential and

cultivation conditions all play a role in determining "available" manganese.
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Manganese deficiencies are most common on alkaline soils but may also occur on
highly acid soils where excessive leaching of Mn occurs. Depending upon
extracting reagents and the form of manganese determined, deficiencies for

plant growth may exist at levels from £1 ppm to 100 ppm.

Toxicity is most frequently observed in acid soils, especially where organic
matter is rapidly decomposed leaving high concentrations of assimilable Mn.
Toxicity can be corrected either by enriching soils with organic matter or by

1iming to raise soil pH.
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Nickel:

In temperate and boreal regions, average total nickel contents are

20-30 ppm. Values may range from traces to 500 ppm. Little information
is available on "plant-available" nickel, but studies in Scotland indicate
that about 2% of total nickel is extracted by 2.5% acetic acid. In the
g.S.S.R. "available" nickel may comprise 15% or more of total nickel when

soils are extracted with 1N HC1.

Although nickel contents of soils vary primarily with respect to concentrations
in parent rocks, other factors affect nickel's distribution in soils. These
factors include soil type and degree of evolution, fine fraction and metallic
sesquioxide contents and, especially, humus content, for nickel is essentially

a biogenic accumulation element.
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Zinc:

The average zinc contents of soils range from 50 to 100 ppm, although

extreme va]ués range from traceé to 900 ppm. Variations occur chiefly in

in response to variations in the contents of the rocks from which soils

are derived. Within a profile, zinc concentrations follow the distribution
“+.-0f humus and thus tend to be hgghest in surface horizons. . In podzolic soils,
zinc accumulates in illuviated B horizons. In general, fine-textured soils

have higher zinc concentrations than coarse-textured soils, for clay holds-

zinc.

Zinc is an essential plant and animal nutrient, but.it can become toxic if
concentrations are too high. Extracting agents for which "available" zinc
data exist are as discussed under "Copper". In the average, "available"
~zinc concentrations are 5-20% of total zinc, although values may attain

25-90%.

Zinc is solubilized under acid conditions. Thus, more zinc is available in
acid soils unless leaching carries it away. Leaching under acid conditions
in humid climates is quite common, however, and zinc deficiencies frequently
occur under these circumstances. Deficiencies, in the case of crop plants
are compounded by the fact that plants remove more zinc from soils and
harvesting permanetly removes the element from the soil. Under alkaline
conditions, zinc may be unavailable and deficiences may also occur. Although
total zinc concentrations are high 1n»fine-tektured soils, clay binds zinc to
such an extent that it is unavailable for plant growth. High concentrations

of soil phosphorus may also limit the availablity of zinc.

Zinc deficiences are commonly observed when "available" zinc concentrations
are less than 5 ppm. Corrective measures include the application of zinc

fertilizers (e.qg. zinc sulphate) and the weak 1iming of acid soils.
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Zinc rarely is toxic under natural conditions, but some prob1em§ have been
reported when "available" (TN HCL extraction) zinc occurs at 100 ppm. Liming

can be employed to eliminate zinc toxicity.
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Soil Chemical Characterizations
Soil chemical properties were determined as a part of the Plant Pathology
(1976) and Terrestrial Biology (1977) sampling programs. Sampling in each year

had different objectives, and, as a result, different desians were employed.

In 1976 sampling was over a broader area than in 1977. Unlike 1977, hbwever,
soils were not a criterion in site selection, and some SA's (e.g. 5, 7, and
58) were sampled frequently, whereas others were not sampled at all (most
noticéably SA 9). Parameters sampled in 1976 included cation exchange
capacity (CEC), pH, base saturation, SO4=, and F. Also extractable (with
EDTA) Fe, Cu, Zn, Cr, Cd, Ni, and Pb, and available (ammonium acetate extrac-
tion) Ca, Mg, K, Na, and Mn were determined. Two soil depth intervals

(0-6" excluding the forest f]oor; and 6-12") were sampled. Soils for analysis
were obtained from 34 sites. Tweive sample per depth per site were collec-
ted and pooled. Thus, a single value for each'parameter was obtained for each
depth interval at each site. Sites were sampled twice--once in mid June and
once in mid August. Soil associations covering approximately 60% of the Study
Area were sampled, although only one site each occurred on SA's 4, 49, and

57. By contrast, SA 5 was sampled at 11 sites.

1976 Sampling
The results of the 1976 soil sampling are presented in Table 7 and are discus-

sed systematically by parameter.

Base Saturation. Base saturation integrates soil exchangeable hydroaen

and cation exchange capacity data. Soils from the Study Area can be
combined into three groups of similar base saturation. Mineral soils
appear to have values either greater than 40 percent (SA's 5 and 6) or

less than about 30 percent (SA's 4, 7, 8, 10, and 49). Soils of the

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW




latter class are generally coarser textured and/or are quite shal]ow.

Soils with higher base saturations dd not have correspondingly higher

CEC values. This suggests that differences are more related to the high-
er ratio of bases to H+ than to the greater availability of exchange.sites.
Within the mineral soils, base saturations are typically less in 6 to 12 -
inch intervals. Organic soils differ from mineral soils in that they gen-
erally have much higheri CEC and base saturations. This is not true, how-
ever, in the very acid soils of SA 57. pH in these Borohemists are
4.0-4.3; nearly one unit lTower than other soils, which are in the range

5.0-5.8.

P

SO4=. Sulfate levels in mineral soils were not observed to vary with SA.

Mineral soil Tevels are, however, much lower than Tevels in

organic soils. The former generally are in -the range 15-25 ppm, whereas the
- latter are tybica]ly >45 ppm. Differences associated with sampling depth

were observed only in organic soils where sd]fate levels decrease with in-

creasing depth.

Calcium and magnesium. Concentrations of these two major cations parallel,

to some extent, values for base saturation.. Among the mineral soijs,
values are highest in SA's 5 and 6. The organic SA 58 has concentrations
that are respectively 4-5 and 10 times higher for Ca and Mg compared to
mineral soils. Calcium concentratibns for SA 57 are fypica1 of the
highest mineral soil values, whereas Mg concentrations are twice those in
SA's 5 and 6. Except for SA 58, concentrations in the 6-12 inch

interval are one half to one third those in the O¥6 inch interval.

Flouride. Concentrations of flouride are uniformly 6-11 ppm for all soils.

More often than not values are higher in the 6-12 inch interval but not
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significantly so.

Manganese. The organic soil SA 58 has the highest manganese values (150 ppm),
although these high values are confined to the 0-6 inch interval. Among the
mineral soils, values for Mn are highest (40-65 ppm) in the surface horizons
of SA's 5, 10, and 49. Values for other soils were consistently 20-25 ppm.
Analyses for 6-12 inch intervals are one tenth to one third those of surface

intervals for all soils.

Copper. Mineral soil copper concentrations range from .2-.6 ppm except in SA
8 where values in the 0-6 inch interval average 1.0 ppm. Values in organic
soils are'higher (1.5-3.0 ppm), but more variable. Concentrations generally
decrease slightly with depth. Hiéh copper concentrations (2.6 for June and
1.7 ppm for August) were observed for SA 8 at plot P20. This plot has
shallow soils over Gabbro bedrock and lies just east of the So. Kawishiwi
River. Because of the shallow soils, the 6-12 inch interval was not sampled
at this plot. Foliage of aspen leaves éampled at the site did not have high

concentrations of Cu.

Iron. Iron concentrations in organic soils are typically 5-6 times higher
than in mineral soils. The latter are in the range 75-250 ppm, whereas the
former range from 700-1200 ppm. Except in SA's 6, 49, and 58 mineral soil

values at 6-12 inches are one half to two thirds those at 0-6 inches.

Zinc, Values for Zn are two to several times higher in surface soils. No

clear differences exist between mineral and organic material. Some mineral
soils clearly have higher values than others. Values within SA's are quite
variable. Abnormally high values (10-20 ppm) were consistently observed in
0-6 inch soils at plots P24 and P25. Both of these plots are on SA 5 in

the NW portion of the Study Area.
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" Nickel. Concentrations of Ni are highest in peat soils. Within mineral
soils, the highest values are at the surface. Values generally exceed 1 ppm

only 1in organic soils.

Cédmium. Concentrations of Cd are: mostly <.l ppm--the lower detection

limit. Only occasionally were values of .2-.3 ppm observed.

Chromium. As with Cd, Cr values were generally at or below the detection
1imit of .1 ppm. Values higher than .1 ppm were observed only during the

June sampling period, and §a1ues never exceeded .8 ppm.

Lead. Concentrations of Pb were higher in 0-6 inch intervals than in soils of
6-12 in¢h intervals, and they were higher in peqt than in mineral soils.
Within mineral soils, SA'S 5 and 8 had concentrations approximately twice
those in SA's 6, 7, and 49. The highest lead concentrations were observed

on SA 5 at plots P25 and P28.
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1977 Samplina

Sampling %n 1977 was more intensive,but was largely restricted to the MINESITE
Area. Fourty-eight sites were selected among the most prevalent soil and veg-
etation types. Soils were sampled only during late July except at two sites
where samples were also collected in early June and mid September. For sites
with mineral soil, 12 samples eaéh were obtained for the forest floor and the
ﬁbié'cm and 5-10 cm intervals. In peat soils, sampling intervals were 0-5,
'5-10, and 55-60 cm. After drying, samples were quantifative]y pooled so that,
for each site, three samples from each depth interval were available for analy-
sis. Parameters evaluated were total (nitric-perchloric acid digestion) K, Mg,
Ca, P, Sr, Ba, Cu, Zn, Mn, Fe, Al, Ti, V, Be, Si, B, Ag, As,‘Pb, IZr, Th, Co,
Cd, Cr, Ni, Mo, Se, and Na. |
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Soil chemical analysis data are summarized for 9 elements; Cu,Ni,Fe,Mn,Zn,
Ca,Mg,P, and K. Means and standard error of the means (SEM), calculated
as a percent of the mean, were determined for these elements in each of
the five soil associations that were sampled in 1977. An overall mean

and variability quotient (SEM/X*100) of the four mineral soil associations
combined were also calculated for each element. The results are presented
in Table 8. Relationships between element concentration, soil depth, and
litter are discussed, as are comparisons of mineral and organic soils, and

individual SA's.

ORGANIC SOILS

Only SA 58 was sampled. Generally, concentrations of most elements
(Zn,Fe,Mn,Mg,P and K) decreased with increasing soil depth. The reverse

was true for Ni and Ca, however, and Cu followed no apparent trend.

Variability in concentration (as measured by Vg=SEM/X*100) increased with

soil depth for Cu,Mn,Zn,Mg, and P. Only for Fe did variability decrease

with increasing soil depth. Ni,Ca, and K showed no trend. Of those elements that
exhibited an increase in variability with depth, the rate of increase Vq occurred

more rapidly between the 0-5 cm and 5-10 cm depths for Mg,Zn and Mn and
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between the 5-10 cm and 55—60lcm depth for Cu and P. Overall, the
variability of the average metal concentrations in organic soil were o
reiative]y high. Vg values were all over 10% except for Cu,Zn,K, and

P at the 0-5 cm depth, and for Cu at 5-10 cm depth. The largest values
were found for Fe (19-27%) and Mn (18-37%), whereas those of K were

consistently Tow.

For most elements, the variability of the three samples within a site

was generally lower than the variability of the average values from all
eight plots. The Vg values were under 10% for all metals except K at the
55-60 cm depth and Fe and Mn at all three depths. Values for Vq ranged
from 29.7% (Mn) to 5.1% (P) at the 5-10 cm depth, from 39.6 (Ni)

to 4.8% (P) at the 5-10 cm depth, and from 19.9 (Mn) to 7.8 (P)

at the 55-60 cm depth. There was no relationship between depth and

variability.

MINERAL SOILS

Chemical analysis of mineral soils included samples from SA's 5; 7,
8, and 50. Average concentrations of most elements (Cu,Fe,Mg,P, and
K) increased with depth. Only Ni and Mn decreased. Zn showed no depth-

related trends.

A1l elements except Zn, Mn, and P were found in greater concentrations

inithe soil than in the litter. Al11 average concentrations in the soil
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were less than an order of magnitude higher than the litter concentrations.

There was less variability in the average element concentration of soil
than litter for all elements' except Cu, and P. This decrease in

variability at a greater depth may be due to the absence of soil

disturbance and the sporadic influx of various elements from organic

matter.

The overall variabjlity of both litter and soil was relatively low. Vg
values for Titter were under 10% for all elements except Mn (10.5%) and

Ni (12.1%). Only Ni (13.6%) at the 0-5 cm interval had a Vq greater than
10% in soil. The highest Vq for the 5-10 cm interval also occurred with Ni.
The Towest variability in litter was for Cu (2.5%) whereas the lowest
variability in both the 0-5 cm (2.9%) and 5-10 cm (2.7%) intervals was for

K.
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COMPARISON OF ORGANIC AND MINERAL SOIL

Avgrage forest-floor values for the four SA's on mineral soil were higHer
for all metals at all depths compared to organic soils. The average metal
concentration of organic soil at the 0-5 cm depth, however, was usually
within the range of average litter values. Only Cu, Ni, and Zn con-
centrations for organic soils were below the ranae of litter values,
although litter and organic soil averages differed greatly only for Zn.
The differences between litter and organic soil values generally increased
with increasing organic soil depth. Cu, Ni, and Ca reached their highest
concentrations at the 55-60 cm interval in organic soils and were

exceptions.

Although Vq Qau]es for the combined mineral soil group were much Tower
than those of the organic soil group, a direct comparison is not
appropriate, for large differences exist in the number of sites in each
group. Generally, metal concentrations increased with depth in mineral
soil but decreased with depth in organic soil. Ni followed no depth-
related trend in either soil type. Mn and Zn in mineral soil, and

Ca and Cu in organic soil also showed no depth-related trends.
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COMPARISONS OF MINERAL SOIL ASSOCIATIONS

At both depths, the average concentrations of all elements, except K,
varied with SA. The highest average concentrations were nearly always
found in SA 7, whereas the lowest were always found in SA 50. SA 8 and 5
generally ranked second and third respectively. No apparent relationship

existed between soil association and litter element concentration.

For both Titter and mineral soil a comparison of average and Vq values
for mineral soil associations reveals that deviant values (those that
differ greatly from those of the other three soil associations) nearly
always occurred in SA 7 or 50. In SA 7, unusally high average values
were found in both soil depths for Ni and Zn, and in the 5-10 cm soil
layer for Mn. High average values were also found in the litter for Ni
and Mg. In SA 50, low average values were found for Fe at both soil
depths and for P at the 0-5 cm layer. Mean concentrations for K for both
soil depths were much greater compared to other soil associations.

In the 1ittér, high average values were found for Mn, Ca, and Fe. The
only atypical average value found in soil assocations other than SA 7

or 50 was for Zn in the litter of SA 5.
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Extremes in variability were all confined to SA 7 and 50. Unusually
high Vq vaules were found in the litter of SA 7 for Ni, and the 5-10 cm
soil depth for Mg. Variability in SA 50 was high in the litter for Mn.
and Fe. Very low Vq values were found in the litter of SA 50 for Zn and

in the 5-10 cm interval of SA 7 for Mn,

The observed chemical relationships among the four soil associations
appear to relate to soil texture. The highest average concentrations
(except for K) were found on SA 7, which is classified as a gravelly soil.
SA 5 and 8, which were similar and had lower values than SA 7, are

finer textured and are classified as loamy soils. SA 50, which had the

Towest concentrations for all but K, is classified as clay soil.

Several addiﬁiona] factors may account for the low values reported for

SA 50. First, SA 50 originated from calcareous Des Moines to be till,
whereas the other soils-originated froh the more granitic Rainy Lobe

till. Second, SA 50 is represented by only 3 plots. A1l other soil
associations were sampled in at Teast 8 plots. This one would expect
higher Vq values for SA 50 compared to other soil associations. Third,
sampling of SA 50 was confined to plots with coniferous vegetation,

whereas the other three mineral soil associations were sampled under both
coniferous and deciduous vegetation. Increased leaching and slower
element cycling rates would result in lower values in surface soil horizons

under conifers.
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Table 9 compares total soil concentrations obtained for soils sampled
during 1977 with world-wide values from Aubert and Pinta (1977). Values
for soils of the RCNSA are within the range of world-wide avérage values
for all elements except nickel. Values for this element are two to three

times the world-wide average values. Variations within the RCNSA appear

to be related to origin of parent rocks. Soils of SA 50 are derived

from rocks of marine sedimentary origin and are relatively Tow in Ni
(30-50 ppm). Soils of all other SA's originated from granitic rocks and
it would appear that the nickel contained in these rocks influenced

soil concentrations. Soils derived from these granitic rocks have higher
concentrations for several other metals compared to SA 50, but values

do not exceed the range of world-wide values.
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Table 1. V15-SOIL ASSOCIATIONS DATA LEVEL DEFINITIONS
DATA .PROPORTION OF
LEVEL DESCRIPTION , MAJOR SOILS (%)
1 Ontonagon-Bergland néarly level to gently sloping
association :
A) Ontonagon, Typic Eutroboralf, very fine, mixed 75
B) Bergland, Aeric Haplaquept, very fine,mixed 15
C) Minor soils 10
4 Ahmeek-Ronneby undulating association
A) Ahmeek, Typic Fragiochrepts, coarse-loamy, mixed 65
B) Ronneby, Aeric Fragiaqualfs, coarse-loamy, mixed 15
C) Minor soils 20
5 Newfound-Newfound (wet) undulating association
A) Newfound, Typic Fragiochrepts, coarse-loamy, mixed 65
B) Newfound, (wet), Aeric Fragiaqualfs, coarse-loamy, mixed 15
C) Minor soils 20
6 Unnamed-Toivola undulating association
A) Unnamed, Typic Haplorthods, coarse-loamy over sandy
skeletal 75
B) Toivola, Typic Udorthents, sandy-skeletal, mixed 15
C) Minor soils 10
7 Toivola-Unnamed-Cloquet undulating to steep
undifferentiated association
A) Toivola, Typic Udorthents, sandy-skeletal, mixed 60
B) Unnamed, Typic Haplorthods, coarse-loamy over sandy -
skeletal, mixed 15
C) Cloquet, Typic Dystrochrepts, coarse=loamy over
sandy or sandy=skeletal, mixed ‘ 15
D) Minor soils 10
8 Mesaba-Barto undulating to hilly association
A) Mesaba, Typic Dystrochrepts, coarse-loamy, mixed 45
B) Barto, Lithic Dystrochrepts, loamy, mixed 40
C) Quetico, Lithic Dystrochrepts, loamy, mixed 5
D) Minor soils 10
9 Conic-Insula undulating to hilly association
A) Conic, Typic Fragiochrepts, coarse-loamy, mixed 45
B) Insula, Lithic Dystrochrepts, loamy, mixed 35
C) Quetico, Lithic Dystrochrepts, loamy, mixed 10
10
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V15-SOIL ASSOCIATIONS DATA LEVEL DEFINITIONS contd.

Table 1.
DATA ) PROPORTION OF
LEVEL DESCRIPTION . MAJOR SOILS (%)
10‘ Quetico-Bedrock outcrop undulating to very steep complex

11

12

17 .

25

26

31

A) Quetico, Lithic Dystfochrepts, loamy, mixed 60
B) Bedrock Qutcrop 30
C) Minor soils 10

Indus~Wildwood nearly level association

A) Indus, Typic Ochraqualfs, very fine, montmorillonitic 65
B) Wildwood, Histic Humaquepts, Ve€IY fine, montmorillonitic 20
C) Taylor, Aquic Eutroboralfs, very fine, montmorillonitic 5
D) Minor soils

Taylor-Indus nearly level to undulating association

A) Taylor, Aquic Eutroboralfs, very fine, montmorillonitic 45
B) 1Indus, Typic Ochraqualfs, very fine, montmorillonitic 35
C) Wildwood, Histic Humaquepts, very fine, montmorillonitic 10
D) Minor soils

‘Nebish-Mooselake-Shooker hilly association

A) Nebish, Typic Eutroboralfs, fine-loamy, mixed 50
B) Mooselake, Typic Borohemists, euic 30
C) Shooker, Aeric Ochraqualfs, fine-loamy, mixed 5
D) Minor soils 15

Cormant-Shawano nearly level association

A) Cormant, Mollic Psammaquent, mixed ’ 65
B) Shawano, Typic Udipsamments, mixed 20
C) Minor soils 15

Menahga-Cutfoot undulating association

A) Menahga,Typic Udipsamments, mixed 60
B) Cutfoot, Alfic Udipsamments, mixed 30
C) Minor soils 10

Alluvial Land, nearly level type

A) Fluvaquents 60
B) Borosaprists 30
C) Minor soils 10
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Table 1. V15-SOIL ASSOCIATIONS DATA LEVEL DEFINITIONS contd.

DATA PROPORTION OF
LEVEL DESCRIPTION . MAJOR SOILS (%)
34 Spooner-Unnamed-Baudette nearly level association
A) Spooner, Typic Ochraqualfs, fine-silty, mixed 50
B) Unnamed, Mollic Haplaquept (fine-silty) 25
C) Baudette, Aquic Eutroboralfs, fine-silty, mixed 10

D) Minor soils

35 Mesaba-Barto undulating association
A) Mesaba, Typic Dystrochrepts, coarse-loamy, mixed 45
B) Barto, Lithic Dystrochrepts, loamy, mixed 40
C) Quetico, Lithic Dystrochrepts, loamy, mixed 5
D) Minor soils 10
41 Cloquet~Emmert undulating association

A) Cloquet, Typic Dystrochrepts, coarse-loamy over sandy

or sandy=skeletal 75

B) Emmert, Typic Udorthents, sandy=skeletal, mixed 15

C) Minor soils : 10
48 Nemadji-Newson nearly level association

A) Nemadji, Spodic Udipsamments, mixed 60

B) Newson, Humaqueptic Psammaquents, mixed 25

C) Minor soils . 15
49 Unnamed-Hibbing nearly level association

A) Unnamed, Aquic Eutroboralfs, fine, mixed 60

B) Hibbing, Typic Eutroboralfs, fine, mixed 30

C) Minor soils 10
50 ‘Hibbing-Unnamed undulating association

A) Hibbing, Typic Eutroboralfs, fine, mixed . 60

B) Unnamed, Aquic Eutroboralfs, fine, mixed 30

C) Minor soils ’ 10
57 Greenwood nearly level association

A) Greenwood, Typic Borohemists, dysic 65

B) Minor soils 35
58 Mooselake nearly level association

A) Mooselake, Typic Borohemists, euic 65

B) Minor soils , 35
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Table 1. V-15 SOIL ASSOCIATIONS DATA LEVEL DEFINITIONS contd.

DATA PROPORTION OF
LEVEL DEFINITION MAJOR SOILS (%)
59 Waskish-Lobo nearly level association
A) Waskish, Typic Spagnofibrist, dysic 50
B ~ B) Lobo, Hemic Sphagnofibrist, dysic ‘ 35
C) Minor soils » 15
60 Mine

62 Water
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Table 2.
TERRESTRIAL BIOLOGY ZONE
Soil ' Area
Association 1 2 3 4 5 6 7 Totals
1 0 0 0 0 0 0 0 | .ol
(02 (0 (0 (o)  (0) (160) (o) (160)
4 0 0 0 0 .1 .1 0 .05
(0) (0) (0) (0) (80) (640) (0) (720)
5 | 4 8.8 5.2 50.0  40.9 8.6 5.6 13.52
(720)  (5840) (2600) (65240) (49360) (42920) (17800)  (184480)
6 0 2.5 0 0 2.9 .8 .36 .67
(0) (1680) (0) (0) (3480) (3880) (80) (9120)
7 ' 12.0  54.8 14.6 5.5 6.2 10.6 6.4 11.20
(21240) (36160) (7280) (7160) (7440) (53080) (20360) (152720)
8 68.1 1 2404 11.7 1.0 1.0 5.8 12.71
(120880)  (120) (12120) (15320) (1160) (5240) (18520)  (173360)
9 . 2.4 0 3.0 0 0 8.4 65.1 18.71
‘ (4280)  (0)  (1480) (0) (0)  (42000) (207480)  (255240)
10 0 0 0 0 0 .3 .8 32
(o) (0) (0) (0) (0)  (1680) (2640) (4320)
11 0 0 0 0 0 2.0 .3 .80
(o) (0) (0) (0) (0) (10080) (800)  (10880)
12 0 0 0 0 0 .1 ) 09
(0) (0) (0) (0) (0) (520) (760) (1280)
17 0 0 0 0 0 0 0 0
(0) (0) (0) (0) (0) (0) (40) (40)
25 o . .1 0 0 0 1.8 0 67
(0)  (40) (0) (0) (0)  (9080) (o) (9120)
26 7 4.0 0 0 0 0 11.7 .3 4.88
(7040) (o) (0) (0) (0) (58480) (1080)  (66600)
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Table 2.
TERRESTRIAL BIOLOGY ZONE

Soil Area
Association 1 2 3 4 5 6 7 Totals
31 0 0 .‘ 0 0 0 .5 0 .18
» (0) (0) (0) (0) (o)  (2480) (0) (2480)
34 0 0 0 0 0 .5 0 .20
(0) (o) (0) (0) (0) (2720) (0) (2720)
35 A 0 1.3 0 0 .9 0 .32
(840) (0) (640) (0) (0) (2840) (0) (4320)
41 A 0 0 0 0 10.6 .1 3.95
(760) (0) (0) (0) (0) (52880) (200) (53840)
48 0 0 0 0 0 .2 0 .07
(0) (0) (0) (o) (0) (880) (o) (880)
49 0 0 0 1.0 .5 2.5 0 1.05
(o) (0) (o) (1320) (s560) (12480) (o) (14360)
50 0 0 1.8 3.6 1.8 8.2 0 3.58
(0) (0) (880) (%80) (2200) (41120) (o) (48880)
57 .8 0 0 .3 1.2 8.0 1.1 3.43
(1360) (o) (o) (360) (1400) (40040) (3600) (46760)
58 9.5 33.3 17.7 25.9 43.3 19.7 8.0 18.90
(16800) (21960) (8760) (33720) (52200) (98880) (25480)  (257800)
59 0 .2 0 0 1.0 .3 0 .20
(0) (160) (o) (0) (1240) (1320) (0) (2720)
60 .2 0 31.0 1.7 0 3.1 .1 2.52
(440) (0) (1340) (2240) (0) (15720) (160) (34400)
62 1.8 .1 0 .3 1.3 .3 6.2 1.98
(3200) (40) (0) (400) (1520) (1920) (19880 (26960)
100.0 99.1 99.9 100.0 100.2 100.2 100.3 101.01

(1%7,560)(66,000)(49,600)030,44®(120,640)(561,040)(élé,880)(1,364,160)

a. numbers in () are acres
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Table 3

SOIL PROPERTIES

Soil Series

Ontonagon

Bergland

Ahmeek

Ronneby

Newfound

Newfound(wet)

Unnamed
(Typic
Haplorthod)

Toivola

Cloquet

Soil
Association
Affiliations

la

1b

4a

4b

5a

5b

6a§7b

6b;7a

. 1ci4la

Depth
(in)  Texturel
0-6 Sicl
6-24 c
24-60 c
0-6 cl
6-25 cl
-25-60 cl
0-16 1-fsl
16-60 fsl
fs
0-11 sil
11-50 fsl
58-60 fsl
0-16 gsl
16-50 gsl
(fragipan)
0-11 gl
11-45 gsl
45-60 gsl
0-15 sl
15-60 gcs
0-15 vgls
15-60 vgls
0-8 sl
8-14 sl
14-60 gcs

Coarse
Fraction 3"

(%)

0
0
0

o OO

Permeability
(in/hr)

02."’06
006—.2
.06

u06_¢2
. .06".2
.06

u6"" °
e2-.6
6-.2

Available Water
Capacity (in/in)

018-020
.10—. 14
.10-.14

113-016
010-014
-10—014

015—02
007-0 13
007"'. 11

a20-024
.07-.13

——

‘10"'0 14
005"- 09

-16-018
008—0 13

———

018-. 24
002—004

003"005

022_‘24
018‘021
002"0 04

pH

Shrink
Swell
Potential

Mod.
High
High

High
. High
High

Low
Low
Low

Low
Low
Low

Low
Low

Low
V.Low
V.Low

Low
Ve.Low

Low
Low

Low
Low
Low

yt obed
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Soil

Association

Soil Series Affiliations
Mesaba 8a;35a
Barto 8b;35b
Quetico 8c;9c;10a;35¢
Conic : 9a
Insula 9b
Bedrock 10b
Outcrop
Indus 11a;12b

~ Wildwood 11b;12¢
‘Taylor 1lc;12a
Nebish 17a
Mooselake 17b;58a

Depth
(in)

0-28
0-15
15+
8+

0-15
15-30

0-15
15+

0-5
5-23
23-60

Texture1
gsl
gesl
rock
rock

gsl
gsl

gsl

cl/ell
cl
cl

muck
cl
cl

sil
cl
sicl

sl
cll

mucky
peat

Coarse
Fraction 3"

(%)

Permeability
(in/hr)

2.0—6.3

- 200"6.3

063"2.0

2. 0"6.3
006"'02

2-0"‘6.3

.06-.20
.06-.20
.06-.20

006—'0-6
006'—2a0
.06-.20

-63—0 20
.06-.20
.06-.20

Available Water
Capacity (in/in)

J10-14

010-014
.15"020

olO"‘o 14
005"- 09

010"0 14

e13-,16
010_'. 14
09—, 13

035_048 )
.10'. 14
.09-.13

'22—(-24
.10-.14
.09-.13

«20-.22
«13-.15
«15-.19
o17-.19

«48-.58

pH
5:1-6.0

5.1-6.0

5.1-6.0

Shrink
Swell
Potential

Low

Low
Low

Low
Low

Low

Mod-High
High
High

High
High

Low
High
High

Mod.
Low
Mod .
Mod .

High

¢+ abpA

|

i
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Soil Series
Shooker
Cormant

Shawano

Menahga

Cutfoot

Fluvaquents

Borosaprists

Spooner

Unnamed
(Mollic
Haplaquept)

Baudette

Soil
Association
Affiliations

17¢

25a

26¢c

26a

26b

3la

31b

34a

34b

34¢

"0-13
13-40
28-30
40-60

too
variable
to rate

0-36
36-60

0-15
15-22
22-60

Texture1

sl,ecsl,l
cll,1,scll
1,s1

1lfs,fs,ls

fs,s,1fs
fs

lcs
cs,s

muck

visl
sil

muck-si
si

cll
sil

Coarse
Fraction 3"

(%)

o O o

Permeability

(in/hr)

I6

-6
-2
-6

[=N el

.2
<6

6.0-20

6-20
6-20

6-20
20
6-20
20

6-10
-06-.06

2-6

-6—2.0 ‘

.6—250

06"200
02_.6

-6_200
02—.6
.6-2.0

Availablé Water
Capacity (in/in)

013-.22
015"019
nll_o 19

008-0 12
006-'. 10

.08-.10

.10-.12
.05-.07

«10-.12
«03-.05
.05-.07
.02-.04

-43
oll—o 18

-2—0 22
o17—019
.2_-‘22

¢25
.22

020-.22
«15-.19
«20-.22

Shrink-
Swell
Potential

9t abed

Low
Mod .
Mod °

Low
Low

Low

Low
Low

V.Low
V.Low
V.Low
V.Low

High
Low to Mod.

Low
Low to Mod.
Low

Mod .
Mod.

Low
Mod
Low
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Soil '~ Coarse Shrink-

Association Depth Fraction 3"  Permeability Available Water Swell
Soil Series Affiliations  (in) Texturel (%) (in/hr) Capacity (in/in) pH Potential
Emmert 41b 0-5 gsl ’ 0-10 2-6 .06-.10 5.1-6.5 Low
5-60 vgesl 0-10 20+ .02-.04 5.5-6.5 Low
Nemadji 48a 0-9 fs 0 6.3-20 .06-.14 4.5-6.0 Low
: 9-60 fs 0 6.3-20 .05-.07 5.1-6.0 Low
Newson 48b 0-5 mucky sand 0 2-20 .07-.22 5.1-6.0 High
5-60 ] 0 6.3-20 .05-.07 5.1-6.0 - Low
Selkirk 49a;50b 0-9 1 0 «6-2.0 «20-.22 4.5-6.0 Low
9-36 cl 0 006‘020 010"'014 501-8-1 Modo
36"60 Sicl 0 006—020 009_015 7.4"8.4 Modo
Hibbing 49b;50a 0-8 1 0 .6-2.0 02-.22 4.5-6.0  Low
8_34 Cl 0 006".2 cl_.lzl' 501-8.4 Modo
34—60 c]. 0 006_02 .1—0 14 7.4"'804 Modt
Greenwood 57a 0-20  fibric peat 0 6-20+ «58-.70 3.5-4.5 High
20-70 hemic peat 0 «6-6.0 «48-.58 4-5 High
Waskish ‘ 59a 0-60  fibric peat - 12-20 ¢55-.65 3.4-4,5 High
Lobo 59b ‘ 0-38 fibric peat - 6-20 «55-.65 3.4-4.5 High
38-60 humic peat - 2-6.3 ol45-,55 4-4.5 High
1 ¢ = coarse
cl = clay
1 = loam
s = sand
si = silt
v = very
g = gravelly
f = fine

Ly 2bed
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Series

Ontonagon

Bergland

Ahmeek

Ronneby

Newfound

Newfound(wet)

Unnamed
Toivola
Cloquet
Mesaba
Barto

Quetico

Conic

Insula

Bedrock Outcrop

Soil

Association
Affiliation

1a
1b
4a
4b
5a
.sb

6a;7b
6b;7a
Tcibla
8a;35a

8b;35b

8c;9c;10a;35¢

9a
9

10b

Flooding
None
occasional
ponding

None
None
None
None

None
None
None
None
None

None

None
None

None

Natural
Drainage

well to
mod.well

poor
well to
mod.well

somewhat
poor

well

somewhat

poorly-poor

excessive

excessive

excessive
well
well

somewhat
excessive

well
well

well

Depth to Depth to
Water Table Bedrock

>51 >5!

seasonally - >10"

<1

<20"in >10'
spring

X2' except >5!
mid-summer
>51 >5¢

<2' except >5¢
mid-summer
>51 40-120"
>5" >6'
>6' >6'
20-40" 20~-40"

5' 8-20"

>5" <8"
- 20-40"
>5! e
>10"' 0-4"

Borrow Source For

Road
Fill

Poor
Poor
Fair
Fair
Good-

Fair

Fair-
Poor

Good
Good
Good
Fair
Fair

Poor
Fair
Fair

Poor

i

Sand Gravel

N.S.

N.S.

N.S.

N'S.

Poor.

Poor

Good
Poor
Fair

Poor

NoSu !

N.S,

N.SQ

Poor
Poor

Good
Good
Good

Poor

Top
Soil

Poor
Poor
Fair
Fair
Poqr

Fair-
Poor
Poor
Poor
Fair
Poor

Poor

Poor

Poor

gy abed
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Soil ' : Borrow Source For

Association Natural Depth to Depth to  Road Top
Series Affiliation Flooding Drainage Water Table Bedrock Fill Sand Gravel Soil
Indus 11a;12b slight poorly, gseasonally >5! Poor N.S. N.S. Poor
somewhat 1-3!
poorly
Wildwood 11b;12¢ occasionally very | 0.5-2' >51 - Poor N.S. N.S. Poor
ponded poorly
Taylor 1lc;12a None well and >5' >5! Poor N.S. N.S. Poor
’ mod. well
Nebish 17a None well >5-10" >10' Fair N.S. N.S. Poor
seasonally high '
Mooselake 17b;58a None very ~ near surface >51 Poor N.S. N.S. Poor
poorly '
Shooker 17¢ occasionally poorly 1-5" >10' Poor N.S. N.S. Poor
ponded ‘ seasonally high
Cormant 25a occasionally poorly 0-4" >5! Poor Good N.S. Poor
ponded ‘
Shawano 25b None excessive >6' >6' Good Good N.S. Poor
Menahga 26a None excessive >6' >5! Good Good N.S. Poor
Cutfoot 26b None excessive >6' >5! Good Good Poor Poor
Fluvaquents 3la frequent wet(poor)  variable with >5' Poor Poor N.S. Poor
stream flow to Fair
Borosaprists 31b occasional very poor mnear surface >5! Poor N.S. N.S. Poor
Spooner 34a slight poor to 1-3" >10" Poor N.S. N.S. Poor

somewhat poor

6y 3bed
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Series

Unnamed
(Mollic
Haplaquept)
Baudette

Emmert
Nemadji

Newson
Selkirk
Hibbing
Greenwood
Waskigh

Lobo

Soil
Association
Affiliation

34b
34¢

41b
48a

48b
49a;50b
49b;50a

57a

~59a

59b

Flooding
occasionally
flooded often
ponded

slight

None
None

occasionally
ponded

occasional
brief
None
None

None

None

Natural
Drainage

very

mod.

poor

well

to well

excessive

poor,
poor

somewhat poor

somewhat poor

very

to poor

well

mod .

poor

poor

poor

and
well

(bog)

(bog)

(bog)

Depth to
Water Table

0-2'

3-6'

>10°

2.

1-3°

>5¢

surface

0-2'

0-2'

Depth to
Bedrock

>51

>10"'

>10"
>10°

>10°

>5°

.>10l

>51

Borrow Source For

Road

Fill Sand Gravel

Poor

Fair

Good
Fair

Poor

Fair

Fair

Poor

Poor

Poor

N.S.

N.S.

Good

Good

Good

N.s.

N‘S.

N.S.

Good

N.S.

N.S.

N.S,

Top
Soil

Poor

Good
to Fair

Poor
Poor

Poor

~ Fair

Fair
Poor
to Fair

Poor
to Fair

Poor
to Fair

0§ 9bed



M3IAZH 01 103rans ‘Ld0d3d 14vda AYVNINITIHd

Woodland Suitability

Soil

Association
Series Affiliation
Ontonagon la
Bergland 1b
Ahmeek ba
Ronneby 4b
Newfound Sa
Newfound(wet) 5b
Uanamed 68; b
(Typic
Haplorthod)
Toivola 6b;7a
Cloquet Tc;4la
Mesaba 8a;35a

Available
)4 K
low  low
lowv 1low
mode mod.
low low
low low

Erosion Hazard

sli.-mod.(0-12)2

sev. (12-25)

slight

sli. (0-12)

mod.-sev.(12-25)

slight
sli.-sev.
slight

8li.(0-12)
mod.(12-35)

elight increases

w. slope

81i.(0-12)

mod.-sev,(12-33)

8light

sev. (steep sl)

Equipment

Limitations

mod.~8evo

severe

8li.-mod.

moderate
sli.-mod.
moderate

8li.~mod.

mod. (0-12)
increases
w. slope

slight
mod.-8ev.

slight

sev.(steep 8l)

Seeding
Mortality

mod .~seve

severe

slight

moderate
slight
slight

mod.~-sev.

mod.—8eve

moderate

moderate

slight

Plant
Competition

mod.—geve

gevere

mod.~8eve

mod.~seve

mod.

mod.~seve

slight

low

sli.~mod.

moderate

Potential
Frost
Action

mod.

high

high
low
high

low

low

low

REYESIN

Sewage
Sanitary Absorption
Landfill Fields
severe severe
severe - severe
sli. (0-12) severe
mod.(12-25)
severe severe
moderate severe
severe severe
severe sli.(0-8)
mod.(8-15)
sev.(15+)
severe 81i.(0-6)
mod.(6~12)
sev.(12+)
severe 8li.(0-6)
mod.(6-12)
sev.(12+)
severe severe

Sewvage
Lagoon

sli.(0-2)
wod.(2-6)
sev. >6

slight

seve. >6

severe
severe
severe

severe

severe

severe

severe

Road
Locatiocn

severe

severe

severe

moderate
sli.~sev.
severe
slight
woderate
severe
slight
woderate
severe
slight
moderate

severe

severe
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Woodland Suitability (contd.)

Soil
Association

Series Affiliation P
Barto 8b;35b —
Quetico " 8¢;9¢;102;35¢ -~
Conic 9a e
Insula 9b ——
Bedrock b —
Outcrop

Indus - 11a;12b —
Wildvood 11b;12¢  —-
Taylor 11c;12a —
Hebish 17a —
Mooselsgke 17b;58a —
Shooker 17¢ —
Cormant 25a ———

Available

-4

Erosion Hazard

mod.~severe
(steep sl)

mod.—8eve
mod.~8eve

mod.~-geve.

severe

slight

slight
8li.-mod.(0-12}
sev.(12-25)

eli. (2-12)
mod. >12

slight

slight

slight

Equipment
Limitations

eli.-seve
(steep sl)

mod.—-8eve.
sli.~sev,

sli.-sev,
(steepsl)

severe

moderate
severe

mod.-sev.

81i.(2-12)

mod. >12

severe

moderate

moderate

Seeding
Mortality

slight

slight
slight

slight

severe

. moderate

moderate

sli.~sev.

slight

severe

moderate

moderate

Plent
Competition

slight

elight
moderate

slight

severe

severe
severe

mod.~sev.

moderate

severe

severe

moderate

Potential
Frost
Action
low

low

low

low

moderate
moderate

moderate

moderate

high

high

moderate

Sanitary
Landfill

severe

severe
severe

severe
severe

severe
severe

severe

81li.(0-12)
mod. (12-25)
sev. (>25)

severe

severe

severe

Sewage

Absorption

Fields

severe

severe
severe

severe
severe

severe
aevere

severe

moderate
sev. >12%
severe

severe
severe

llio(O's)

Sevage Road
Lagoon Location
severe severe
severe severe
severe severe
severe severe
severe severe
severe severe
severe severe

81i.(0-2) severe

mod.(2-6)
sev.(>6)

mod . moderate
sev. >63

severe severe

moderate severe
severe severe

sev. e1i.(0-6)

29 abed .
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Woodland Buitability (contd.)

Series
Shawano

Menahga

Cutfoot

Fluvaquents
Borosaprists
Spooner
Unnamed
(Mollic
Haplaquept)
Baudette

Emmert

Nemadji
Newson

Selkirk

Soil
Association
Affiliation

25b

26a

26b

3la

31

34b

34c

41b

48a

48b

49a;50b

Available
P K
low low
low low
low low

Erosion Hazard
slight

81i.(0-12)

elight
slight
slight

slight

sli.-mod.( 12)
8li.(0-12)
mod.~sev.(12-25)
slight

slight

slight

Equipment

Limitations

slight

eli.(0-12)

severe
severe
moderate

severe

8li.-mod( 12)

81i.(0-12)

mod. (12-25)

moderate

severe

moderate

Seeding

Mortality

severe

severe

" severe

severe
moderate

severe

slight

moderate

moderate
severe

moderate

Plant
Competition
.

mod.—sev.

slight

severe
severe
severe

severe

severe

8li.~mod.

mod.~seve
severe

mod.~seve.

Potential
Frost
Action
low

low

low

high
high
high

high

moderate

low

moderate
moderate

moderate

Sanitary
Landfill

severe

severe

severe

severe
severe
severe

severe

moderate

severe

severe
severe

severe

Sevage
Absorption Sevage
Fields Lagoon
mod.(>6) severe
81i.(0-8) severe
_mod.(>8)
81i.(0-8)  severe
mod . (8-15)
sev.(>15)
severe eevere
severe severe
severe severe
severe severe
severe

woderate

éli.(O—G) moderate

mod.(6-12)
sev.(>12)

severe severe
severe severe
severe slight

cg abed

Road
Locatioa

mod.{(>6)

81i.(0-8)
mod.{>8)

81i.(0-8)

mod.(0-15)

sev.(>15)
severe
severe

gevere

gevere

moderate
81i.(0-6)
wod.(6-12)
sev.(>12)

moderate

moderate

severe
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Woodland Suitability (contd.)

Series

Hibbing

Greenwood
Haskish

Lobo

values
wod. =
sli., =
seve. =
sl. =

Soil
Asgsociation Available
Affiliation P K
49b;50a low low

57a -
59a —
5% T e

in ( ) are perceat slope
moderate

slight

severe

slope

Erosion Hazard

sli.(0-12)
mod.(12-25)

slight
slight

slight

Equipment
Limitations

8li.(0-12)
mod.(12-25)

aevere
severe

gevere

Seeding
Mortality

slight

severe
severe

severe

b 9Y R
Potential
Plant Frost Sanitary
Competition Action Landfill
mod.-81i.(0-12) wmod.-high severe
mod.-sev.(12-25)

severe high severe
severe high severe
severe high severe

Sewage
Absorption
Fields

severe

severe
severe

severe

Sevage
Lagooa

slight

severe
severe

severe

46 abed

Road
Location

severe

severe I

severe

severe
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TABLE 4
Series
Affiliations
I. Alfisols
A. Aqualfs

" 1. Fragiaqualfs

a. Aeric

2. - Ochraqualfs

a. Typic

b. Aeric
Boralfs
1. Eutroboralfs

a. Typic

b. Aquic

II. Entisols

A.

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW

Aquents
1. Fluvaquents
2. Psammaquents
a. Humaqueptic
b. Mollic
Psamments
1. Udipsamments

a. Typic

b. Alfic

¢c. Spodic

Ronneby (4B)
Newfound (Wet) (5B)

Indus (11A, 12B)
Spooner (344)

Shooker (17C)

Ontonagon (1A)
Nebish (174)
Hibbing (49B, 50A4)
Taylor (l1C, 12A)

Baudette (34C)
Unnamed (494, 50B)

Unnamed (31A)

Newson (48B)

Cormant (25A)

Shawano (25B)
Menahga (26A)

Cutfoot (26B)

Nemadji (484)
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TABLE4 contd.

C. Orthents

1. Udorthents

a. Typic

I1I. Histosols

A. Fibrists

1. Sphagnofibrists

., a. Typic
b. Hemic
B. Hemists

1. Borohemists

a. Typic

C. Saprists

1. Borosaprists

IV. 1Inceptisols

A. Aquepts
1. Humaquepts
| a. Histic
2. Haplaquepts
a. Aeric
b. Mollic
B. Ochrepts
1. Fragiochrept

a. Typic

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW

Series
Affiliations

Toivila (6B, 7A)
Emment (41B)

Waskish (514)

Lobo (59B)

Mooselake (17B, 58A)
Greenwood (57A)

Unnamed (31B)

Wildwood (11B, 12C)

Bergland (1B)

Unnamed (34B)

Ahmeek (4A)
Newfound (5A)
Conic (9A)
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TABLE 4 contd.

2., Dystrochrepts

a. Typic

b. Lithic

V. Spodosols
A. Orthods

1. Haplorthods

a. Typic

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW

Series
Affiliations

Cloquet (7C, 41A)
Mesaba (8A, 35A)

Barto (7B, 35B)

Quetico (7C, 9cC,
10A, 35C)

Insula (9B)

Unnamed (6A, 7B)
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SOIL ASSOCIATION

59

58

‘62

<30

49

57

35

26
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7. SUMMARY OF 1976 SOIL CHEMICAL ANALYSES

Percent Depth C.E.C. Base Sat- pH S04= Catt Mg+t F1
n of Area (in) (meg./100g.) | uration - % (ppm) (ppm) (ppm) ppm
0.1 0-6 31.3-2-8.8*% 28.2-2-7.1 - .0-2-0 16-2-14.3 1420-2-1.4 204-2-15.9 7.8-2
6-12 21.6-1 14.7-1 .3-1 23-1 444-1 78-1 . 10.3-1
=
13.5 0-6 23.4-19-4.5 41.3-19-4.5 | 5.4-20-1.1 17-20-6.0 1535-20-6.7 | 219-20-9.9 8 w22
6-12 15.2-9-6.0 22.3-9-13.9° | 5.7-10-2.1. | 14-10-7.6 626-10-14.7 | 84-10-9.4 7212
—w_
; 0.7 0-6 26.4-2-2.5 40.0-2-6.5 5.3-2-2.8 19-2-13.2 1780-2-10.1 222-2-5.0 90:¢-
6-12 19.5-2-3.6 23.6-2-34.8 | 5.5-2-0 18-2-14.3 758-2-42.5 104-2-22.7 9.:_3_“2-
7 11.2 0-6 23.6-16-5.9 28.9-16-5.9 | 5.5-16-1.0 | 18-16-10.3 1077-16-10.9 | 167-16-8.5 6516
6-12 17.9-13-10.8 | 22.7-13-9.1 5.8-10-1.0 | 18-13-21.6 572-13-16.1 104-13-14.3 6.m13-
—
3 12.7 0-6 28.4-2-2.3 21.8-2-0.9 5.0-6-1.7 20-6-13.7 950-6-4.5 159-6-4.4 7 D5
6-12 23.1-1 30.2-1 5.3-1 19-1 347-1 64-1 7401+
0 0.3 0-6 24.7-3-20.0 32.4-3-9.9 5.1-4-3.3 22-4-21.6 1256-4-11.0 | 216-4-13.6 7.&4-1
6-12 17.9-1 23.9-1 5.2-2-0 24-2-60.0 365-2-54.7 107-2-66.8 7.0 2-
- | e
9 1.1 0-6 18.9-2-07 26.3-2-6.1 5.3-2-0.9 15-2-20.0 775-2-7.3 132-2-1.5 8.22-9
6-12 13.7-2-11.3 | 14.5-2-1.0 5.5-2-1.8 26-2-17.0 287-2-13.9 67-2-9.0 9. 2-0
oO—
7 3.4 0-6 57-1 17.5-1 4.3-2-4.7 56-2-0.9 1755-2-8.3 422-2-2.3 11 >1-
6-12 - - 4.0-1 45-1 1200-1 265-1 6. < -0
. ._-._.—Z-._...._
;8 18.9 0-6 79.8-9-10.5 56.1-9-7.7 5.5-10-0.7 | 105-10-15.9 | 4528-10-9.1 2757-10-14.9 | 8.(=3-1
6-12 119.1-1 62.7-1 5.6-5-2.1 97-5-19.4 4806-5-16.7 | 2940-5-27.9 8. I
m-.
a.
Values are: ¥X-n-

NOTE:
twice.

n is number of analyses, most sites were sampled twice.
for S.A. #49 were obtained by averaginag values from one

Thus, for example X's
site that was sampled
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Mn

Cu

Fe

- In Ni Cd Cr Pb
ppm ppm ppm ppm ppm ppm ppm ppm ppm
7.8-2 22.7-2-57.4 | .4-2-0 245-2-11.1 2.9-2 .6-2 0-2-0 0-2-0 2.1-2-90.8

10.31-0 | 2.1-1-0 0.3-1-0 128-1-0 .4-1-0 4-1-0 0-1-0 0-1-0 0-1-0
8.8-22-5.4] 46.4-22-16.1 | .6-22-10.4  |177-22-9.2 5.7-22-18.4 - | .7-22-11.8 | .04-22-35.1 | .1-22-30.6 | 1.6-22-3].4
7.7-12-7.1| 5.5-12-36.1 .3-12-18.2  |74-12-12.0 0.4-12-20.0 | .1-12-28.1 | 0.00-12-96.8 | 0.005-12-60.0| .2-12-E>38
9.3-2-3.2 | 24.1-2-0.4 .5-2-16.7  |136-2-41.1 6.5-2-43.0 .5-2-33.3 | .10-2-100.0 | 0-2-0 8-2-6.25
9.3-2-3.2 | 6.8-2- .5-2-14.0  [151-2-27.0 0.9-2-14.9 .3-2-20.1 | 0-2-0 | .01-2-100 | .2-2-0 &

, | C
6.2-16-6.3, 23.4-16-15.9 | .3-16-8.7  |120-16-12.6 | 2.3-16-33.3 | .3-16-16.1 | 0-16-0 .2-16-37.5 7-16-15)1
5.A-13-49.7 8.0-13-38.1 | .3-13-15.1 |75-13-21.1 1.1-13-51.5 | .2-13-47.7- | 0-13-0 .05-13-67.8 | .3-13-235

o
7.7-6-3.4 | 23.0-6-24.2 | 1.0-6-38.3 |183-6-9.2 2.3-6-33.0 .6-6-11.0 | 0-6-0 .2-6-54.0 1.0-6-196
7.4-1-0 | 3.4-1-0 .2-1-0 115-1-0 0.4-1 .3-1-0 0-1-0 0-1-0 0-1-0 &
7.4-4-2.5 | 65.8-4-29.1 .6-4-20.2 | 216-4-7.5 4.1-4-19.4 .8-4-8.1 .03-4-100.0 | .1-4-57.7 134105 |
7.9-2-22.0] 8.5-2-84.9 .6-2-7.0 121-2-43.8 0.3-2-41.3 .3-2-33.3 | 0-2-0 0-2-0 2-2-33g

—f
8.8-2-9.1 | 42.8-2-8.9 .6-2-7.2 160-2-5.4 3.1-2-16.2 7-2-7.7 0-2-0 .3-2-100 g-2-7.0 |
9.6-2-0 | 1.75-2-82.9 | .4-2-28.7 | 140-2-17.6 0.3-2-20.1 .2-2-50.2 | 0-2-0 .35-2-100 0-2-0 & |
, o—
11.9-1-0 | 23.7-2-26.9 | 1.7-2-87.7 |710-2-43.8 7.3-2-85.9 1.9-2-31.5 | .2-1-0 1-1-0 3.1-2-1>
6.2-1-0 | 0-1-0 0-1-0 0-1-0 0-1-0 0-1-0 N.S. N.S. 0-1-0 £
: <__
8.0-10-11.8} 151.0-9-78.1 | 2.7-9-25.2 | 1072-9-24.2 | 4.3-9-27.2 4.5-9-19.4 | .11-7-30.9 | 0-7-0 2.5-9-252
8.2-4-24.3| 15.6-4-48.0 | 2.5-4-27.7 |1192.8-4-38.4| 2.9-4-52.5 4,6-4-23.8 | .15-4-43.0 | 0-4-0 7-4-76 3
H m—.—__
i o.
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CHEM AL ANALYSIS

SUMMARY FOR SOIL ASSOCIATIONS

-
.o
' (o]
. x 1]
: Cu (ppm) Ni (ppm) Mn (%) :Zn (ppm) Fe (%) o
58 Percent Depth o
frg of Area (cm) n X (SEM%) X (SEM%) X (SEM%) X (SEM%) X SEM
__K: Litter 1 14.2 ( 7.0) 9.5 (20.2) | 948 (20.5) | 120.5 (10.3) | 11,930 (12.9)
% 13.5 0-5 11 25.8  ( 6.2) 75.6 (12.0) | .080 (11.3) 71.0 (10.0) | 4.43 ( 3.7)
_2 5-10 11 27.0 ( 3.3) 55.8 (10.1) | .063 (10.7) 66.9 (4.8) | 4.78 ( 6.3)
g Litter 10 12.8 ( 4.2) 19.7 (14.4) | 768 (11.7) 90.5 (12.3) | 11,700 (11.3)
% 11.2 0-5 10 26.4 ( 6.6) 154.3 (25.2) | .100 (7.6) 94.7 (6,4) | 6.00 (4.7)
- 5-10 10 29.8  (8.7) |115.3  (11.5) | .080 (3.6) | 92.4 (5.3) |6.26 ( 2.4)
by
% Litter 13 13.1 (4.6) 7.6 (24.1) | 986 (10.5) 97.6 (10.6) | 10,800 (13.4)
O 12.7 0-5 13 27.3 (13.4) 71.4 (13.8) | .076 (9.4) 77.6 ( 5.5) | 5.22 ( 5.3)
E 5-10 13 30.4 (13.3) 82.2 (10.9) | .064 ( 8.6) 80.1 (. 4.4) | 5.45 (4.8)
(é) Litter 3 11.1 ( 5.2) 9. (19.0) | 2,080 (40.0) 95.4 (22.6) | 15,490 ( 4.3)
EE 3.6 0-5 37| 15.1 (10.7) 49.5 (35.1) | .061 (23.7) 67.8 (9.3) | 2.89 ( .4)
_2"\ 5-10 3 16.2 (2.9) 28.2 (12.3) | .051 (14.7) 65.9 (7.8) | 3.60 ( 5.8)
-1
584 18.9 0-5 8 10.1 ( 6.8) 6.7 (18.2) | 383 (18.2) 45.2 ( 6.8) | 12,870 (26.5)
g 5-10 8 8.7 ( 9.6) 7.0 (26.8) | 286 (32.6) 33.7 (13.2) 9,830 (26.4)
m 55-60 8 10.6 (22.5) 13.7 (12.7) | 151 (37.4) 11.7 (16.3) 4,990  (19.2)
<
UMAND 41.0
CEIBINED | |
(5,7,8,50) Litter 37 13.0 ( 2.5) 11.5 (12.1) | 1,003 10.5) | 102 ( 6.2) | 11,760 ( 6.6)
0-5 37 25.6 ( 5.9) 93.2 (13.6) | 82.5 5.6) 78.7 ( 3.5) | 5.00 { 3.8)
5-10 37 28.1 .0) 78.9 ( 8.4) | 66.8 .8) 78.3 ( 3.4) | 5.26 ( 3.5)




le 8. Continued

o .
m a
- (12}
= Ca (%) Mg (%) 5 P (%) K (%) =
%1 Percent Depth ‘

e, of Area (cm) X _SEM X SEM X SEM X SEM n
<

O

z Litter 10,790 ( 8.7) 2,150 ( 9.7) 910 ( 4.1) 1,510 (10.5)

k) 13.5 0-5 2.03 ( 5.6) 1.22 ( 2.6) .135 (11.0) 1.10 ( 2.8) . 11
e 5-10 2.12 (6.5 [ 1.35 (3.8) | .129 ( 8.6) 1.14 (3.1)

m .

3 Litter 11,970  (15.2) 3,330 (7.1) 696 (7.9) 1,230 ( 6.8)

2 11.2 0-5 2.88 ( 9.9) 1.62 (5.7) | .163 (9.7) .92 ( 3.8) 10

A 5-10 3.02 (6.1) 2.05 . (14.5) - | .164 (9.7) .94 (2.7)

C ) .

@ Litter 12,600 (17.2) 2,040 ( 6.5) 881 (7.1) 1,320 ( 9.6)

e 12.7 0-5 2.31 ( 3.8) 1.48 ( 3.4) .145 ( 7.0) 1.02 ( 4.9) 13
- 5-10 2.36 (5.3) - 1.61 ( 3.3) .154 (11.7) | 1.03 ( 4.1)

- .

o Litter 5,700 ( 8.3) 2,150 (14.0) 817 (7.3) | 1,520 ( 5.1)

m 3.6 0-5 1.35  ( 6.4) .90 (4.1) | .os8 (3.3) | 1.42 ( 2.4) 3
§§ 5-10 1.51 ( 6.4) 1.21 (2.9) .120 ( 5.8) 1.42 ( 2.8)

2 Litter 5,990 (18.2) 2,300 (15.3) 747 (10.2) 1,026 ( 6.7)

18.9 0-5 6,290  (20.3) 2,280 (16.3) 720 (10.8) 794 (13.1) 8
5-10 6,490 (17.4) 1,820 (16.8) 534 (13.8) 286 (10.3)
Litter 11,530  ( 8.1) 2,430  ( 5.4) 836 ( 3.8) 1,370 ( 5.1)
0-5 2.23 ( 5.7) 1.40 ( 3.2) 142 ( 5.3) 1.05 ( 2.9) 37
5-10 2.41 ( 5.6) 1.53 ( 2.8) .146 ( 6.1) 1.07 ( 2.7)
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Total element concentrations in soils of the RCNSA compared with

world-wide average values.

Aubert and Pinta (1977)

Cu-Ni Study Averages (ppm)

Soil Association
‘ Ave (ppm) Range (ppm) 50 5 8 7 All  Depth (cm)

B 20-50 < 5-150 0-5
5-10

Cr 100-300 t 3-4,000 117 0-5
111 5-10

Co 10-15 .05-300 17 0-5
19 5-10

Cu 15-40 t - 200-250 15 26 27 26 26 0-5
. 16 27 30 30 28 5-10

Pb 15-25 t - 1,200 0-5
5-10

Mn 500-1000 t - 10,000 610 800 760 1,000 825 0-5
510 650 640 800 668 5-10

. Ni 20-30 t - 500 50 76 71 154 93 0-5
28 56 82 115 79 5-10

Zn 50-100 t - 900 68 71 78 95 83 0-5
66 67 80 92 83 5-10
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GLOSSARY

albic horizon - A horizon from which clay and free iron oxides have been
leached or in which oxides have been segregated to the extent that the
color of the soil is determined by the color of the primary sand and
'silt particles. ‘

aquic - An aquic moisture regime is one that implies a reducing regime'
virtually free of dissolved oxygen. It occurs in soil that is saturated
by ground water or water of the capillary fringe.

cambic horizon - The cambic horizon is one that has been altered either
physically or chemically and that has a texture, in the fine earth fraction,
of very fine sand, Toamy very fine sand, or finer. This horizon has lost,
through leaching, sesquioxides or bases, including carbonates. The cambic
horizon is a subsurface horizon.

cryic - A cryic temperature regime implies mean annual soil temperatures
higher than 00C (320F.) and Tower than 89C (479F.).

duripan - A duripan is a subsurface horizon that is cemmented to such a degree
by silica that fragments from the air-dry horizon do not slake even after
periods of prolonged soaking in water or HCI.

epipedon - An epipedon is a horijzon that forms at the soil surface. To be
considered an epipedon a horizon must have been either appreciably darkened
by organic matter or elluviated or have rock structures that have been
destroyed.

fragipén - A fragipan is a loamy or, occassionally, a sandy, brittle subsurface
horizon that has a very low content of organic matter, has a high bulk density
_ relative to horizons above it, and has a hard or very hard consistency.

frigid - A frigid soil temperature regime is one that has a mean annual soil
temperature of less than 80C (479F) and a difference between mean winter
and mean summer soil temperature that is more than 5°C (4PF.) at a depth of
50 cm ( or at the base of the unconsolidated parent material whichever is
shallower).

histic - A histic epipedon is a thin, surface horizon of peat or muck. Under
natural conditions the horizon is saturated with water for 30 or more
consecutive days during the year.

illuviation - ITluviation refers to the accumulation, in a horizon, of materials
(e.qg., clay, and iron and aluminum compounds) that have leached from
horizons above. '

lithic - A Tithic contact represents a boundary between soil and coherent under-

lying material. Such a contact is diagnostic at the subgroup level if it
is within 50 cm of the surface of a mineral soil.
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mollic - A mollic epipedon is a relatively thick, dark colored. humus - rich
surface horizon in which bivalent cations are dominant on the exchange
complex and the grade of structure is moderate to strong.

mottle - This term means "marked with spots of contrasting colors". Mottled
soil horizons are saturated with water at some period during the year and
have a temperature >3°C during at least part of the time that they are

saturated.

natric - Natric horizons are subsurface horizons. They are special kinds of
argillic horizons that have high concentrations of sodium (over 15% of CEC).
Because sodium affects the dispersion of clay, natric horizon soils have
characteristic prismatic or columnar structures.

ochric - An ochric epipedon is a surface horizon that is light in color and
contains <1 percent organic matter.

sequum - A sequum is a sequence of an eluvial horizon and its subJacent B
(i1luviated) horizon.

spodic - A spodic horizon is a subsurface horizon that has an illuvial accumulation
of free sesquioxides and organic matter.

~udic - A udic soil moisture regime applies to soils that, in most years, are not
dry in any part for as long as 90 days (cummulative).

umbric - An umbric epipedon is similar to a mollic epipedon but is less than
50% base saturated.

xeric - A xeric moisture regime is found in Mediterranean climates. Soils dry
in all parts for 45 or more consecutive days within the 4 months that
" follow the summer solstice in 6 or more years out of 10. They are moist
in all parts for 45 or more consecutive days within the 4 months that follow
the winter solstice in 6 or more years out of 10. Mean annual soil temperatures
are lower than 229C, and mean annual winter and summer temperatures differ
by more than 5°C at a depth of 50 cm.
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APPENDIX

Soﬂ. Survey Interpretations sheets for soil series in the Study Area.
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’;’“*;";“54 U, 5. DEPARTMENT OF AGRICULTURE Series:
SOIL CONSERVATION SERVICE stare YiTesats

File Code SOILS-12)
¢ SOIL SURVEY INTERPRETATIONS 1/ MLRA
' hevised Draft G, POL 2-72
This series conslists of nearly level to hilly, well and moderately well drained soils formed in redZizh
proan clayey naterial. These soils are on lake plains. tHative vepetation iy forest, The surface layer is very

dark gray silty clay loam about 3 inches thick. The subsoil is reddish brown, elay aboub 18 irncres thick. 1ine
underlying material is reddish brown clay. Permeability is very slow, The avallable water capacity is moaerate

and organic matter coatent i low. The availability of phosphorous is lcw, and of potassium is low.

/
ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

M Coarse Percentage leas than 3 inches . Avall, Soul Shrink
sljj‘:r Classitication Fract. Passing Sleve No.-- LL PI P:IH:; Water Reac- Swell
Horlzons USDA L >3 in. Capac. tion Poten-
(inches) Texture Unified AASHO - 4 10 40 200 In./Mr, In.Jin. H (it
0-6 Silty CL - | A-6 0 ?9-10099-10055-100{ 90-98 | 3C-L0[10-20 0.2-0.61.18-.20}4.5- |Yodarate
clay-loarr— . 6.0 @
6-24 Clay CH A-7 0 100 99-10099-100 $0-98 | 65 -5935-55{0.C6- 10,10~ 5.0- High
0.20 0.1L 7.8
24-60 Clay . CH A-7 (o] 100 99-10099-1C3 90-98 | 65-90{35~55 | less [0.10- 7.L- High
than 0.1k 6.0
0.05
Flooding }None Hydrologle group: C
Depth to water table; Greater than 5 feet . Depth to bedrock: Greater than 5 feet
Corrosivity - uncoated steel; Moderate Corroslvity - concreter Low
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATEZRIAL AND FEATURES AFFECTING USE
Roed(ill] Pogr: 1lcw bearing strencth; high shrink-swall polential
Sand ot suited
Gravel | Not suited
Tepsoill Poor: poor workability
DEGREL AND KIND OF SCOIL LIMITATION FOR SELECTED USES
freptic Tank I:'Hler Fields
Severe: very slow permesability
pewege Lagoons Slight: on 0-2 percent slopes
Moderate: 2-6 peccent slopes Severe: more than 6 percent slopes
Shallow Excavatlons
Severe: poor workability
Dwellings:
With Basements
- Severe: high shrink-swell potential
Penitary Londfiil
{trench tipe) Severe: poor irafficability and woskability
Local Roads end Streels
Severe: lc« bearinz strength
Potentist Frost Action Voderate
MAJOR SOIL FEATURES AFFECTING SELECTED USES
Pond Feservolr Arees
Very slow permeability
Embankments, Dikes, and l.evees . .
low to rediva shear strength; fair 4o poaor ecompaction characteristies
Desinage of Cropiend end Pasture .
Very slogw permeability
lrelgaticn
Slow infiltration ratej slod perreadbility
Tetraces and Diveraions
Poor workability
srassed Weterways
Ponr workability
0v08 850 Leacora B1oo to0s 1/ Useincounjunctivn with Guite to il Survey Intercetation Sheets, Poze 1 of 3
8.8-29,789
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KN-SO1LS-3
11-71 .
(Ftle Code SO1L5-12)
Ontonagon
DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
Camp Areasn , ~
Saverv:  vory slod perreability and clavey surface textures
Plenic Areas
Severe:  clayey surface texturces
Playgrounde .
Scevere: vory gslow perteability and clavey textures
Pathe and Tratis
Severe: clavey surfaces textures
CAFABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—~(High level management)
Phases of L Soll Loss Corn Ablueﬂmss
Serlen Cepability j=r—r— Oats Silaee Lezure - Grass Pasture !
Hay Pasture i
B/A T/A T/A AU . AWM
0-2% slopes I1Is AL313-21 LS 1k 3.5 5.2 L
2-4% slopes IIie L5 12 3.5 5.2 o ka
6-12% slopes IVe Lo 12 2.7 1.0 3.3
2-12% slopes IVe L0 12 2.7 L.o 3.3
12-25% slopes Vie -- - -— - ——
PASTURELAND AND HAYLAND
P;:;:’Ol Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Production e
i
|
}
. WILDLIFE HABITAT SUITABILITY
. Potentiul for-- ! Potential fores
Phases of wild Hardwood Wetiand Shallow . i
Serles sGr:lgand 2"“2:' Herbuceous | Trees and Cc-r\.lferous Food and Water O';:‘enland *dehnd Wetland
ee rops egumes Plints Shrubs Plonts Cover Devel. Wildilfe Vilditfe Wildlife
Jabl Fair Fair Good Good Good Poor Poor || Fair Good Poor i
'
'.
WOODLAND SUITABILITY i
Phases of Ordi- lPo;::‘\:a‘l Producs:’\ts;hy Tt Wog\ﬂa‘nd Mar.zve:s'\er\‘;’}-(aznvd! TP Sultable Snecles Other f
T n K rosior quipment ceding n
Serles nation Trees 1ndex Hazard l Limitations Mortulity Competition To Favor To Plant !
L]
Red Pine LS Slight |Moderate Moderate | Koderate Red Pire | White )
Aspen 55 toModerzte to to to White Spruce i
Al 3c lhite Pine L5 0-12% Severe Severe Severe Spruce | Red Pine ;
thite Spruce{ LS slopes White Pinq White '
Northern v ' Pis |
Ia mcioood 53 %S-gsg slooes e :
RANGE !
Phases of Serles Rang= Site Nsme Climax Vegetation snd Productivity of Air-Dry Herbage (15, /ac.) t
i
i
i
!
¢
WINDBREAK |
Group Adepted Trees to Plant Tree Helght Prediction Relstive '
a! 20 Years Age Vigor
]
i
O1HER

POEI IMINARY DRAFT REPORT.SUBJECT TO REVIEW ey
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'ﬁ'??md U. 5. DEPARTMENT OF AGRICULTURE Series .
) N SOIL CONSERVATION SERVICE sTave _ Minncaota
File Code SOILS-12)
( SOIL SURVEY INTERPRETATIONS 1/ wra 92—

Rovised Draft KHL 2¢72_J
This serles consists of nearly level, poorly drained soils forred in reddish brown clayey material.
Theae soils arc on lake plains. MNative vegetation is forest. The surface layer is black clay about 6 inches
thick. The subsoil is dark reddish gray in the upper part and reddish brown in the lower part. Texture
43 clay about 19 inches thick. The underlying natertal is reddish brown clay. Permeability is very slow. The
available water capacity is moderate and organic matter content is high. The availability of phospharous is
Jow and of potassium ig Jow.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING'

i Coar Percentaye less thun 3 inches R Avall, Soli! Shrink
’ "‘;:‘J[T Classificatlon Fr-l::.e ' Pasaing Sleve No.-« LL P P;:::; Water Reac- Swell
Horizons USDA >3 in, . Capac. tion Poten-
“::'h") Terture | Unified | AAsHO v 4 10 40 200 in./hr I fin. o1t it
0-6 | Clay CH A-7 0 |100 |99- |99- po-98 [10-90 |LO-55| 0,06~ L13- [5.1- High
: 100 | 100 0.20 16 6.0 .
6-25 | Clay CH A-7 0 |100 {99- |99- Dpo-58 [70-90 |LO-55| 0.06- }0.10- }6.0- High
100§ 100 0.20 [0.1L 7.3
25-60 | Clay cH AT o |100 |99- |99- Po-98 [70-90 |LO-55| Less [0.10- 7.3 High
. 100 | 100 than (0,1 8.4
0.06
- Flooding Occasionally ponded Hydrologle group:D
Depth to water table: Within 1 foot of the surface in early susmer Depthto bedrock: Greater than 10 feet
i and late fall.
° Corrosivity - uncosted steel: Mgoderate Corrosltvity - concrete: LowW
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Rosdlill Poor: low bearinz sirenzth; high shrink-swell votential
Send Yot suited :
Grawe! { Not suited
Topsoll| Poor: poor workability

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

[Septlc Tank Filter Fields
Severe: very slow permeability; high water table

Bewege Legoons

Slight: very slow parmeability

PBhallow Excevations

Severe: poor workability

. Dwellings:
With Basements
ODOCX/EISAODEEK

Severe: seasonal high water table
Panttery Landfitl : .

" (trench typz) Severe: seasonal high water table; poor workability

Local Roads and Streets

Severe: o4 bearing strength; seasonal hizh water table

Moderate
MAJOR SOIL FEATURES AFFECTING SELECTED USES

Potentiul Frost Action

Pond Reservolr Areas
Very slow permeability

Embankments, Dikes, end Levees

low 4o recium shear strength; fair to poor compaction characteristics

Dtalnuge of Croplund and Pesture

Very slcw parreability

Irrigstion
. Slew dnfiltraticn rate
[Terraces end Diverstons

Gererally not needed, nearly level

Grossed Waterways
Generally not needed, nearly level

v 0GELININARY DRAET REPORT'SUBJECT TO'REVIEW e 1ot ®
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MN-SOILS-3
11-71

0

(File Code SOILS-12)

e

DEGREF, OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas
Sovera: wvery slod permeability and clavey surface texturs; high water table
Picunic Aress X
Seynres clayey surface texiureg; high water table
Playgrounds ys
ot Severn: high water table: very slow vermeability and elayey textures
Paths and Trails
Ssvere: hiph water table; clayey surface texture
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of aounil Sall Loxs) Com Bluegrass
Serles Capudiilty =] Qats Silage Pasturs lezume - Grass
R kay Pasture
B/A T/k AUM T/A Al
m IVe - --] LS 1A bl 3.5 5.2
PASTURELAND AND HAYLAND
AP';::‘E:'O‘ Group Species, Yield in AUMs for Dryland (lrrigated) Forage Production
1)
v
WILDLIFE HABITAT SUITABILITY
Potentlal for-- Potential for--
Phases of . wild Hardwood Wwetland Shaliow .
Serles sGr:lgand iva:scs, Herbacoous | Trees and Cc;\lllerous Food and Water %;'yen;snd w?odl?nd \"tlla‘nd
ee rops egumes Plants Shrubs ants Cover Devel. itdlife Wildtite Wwildlife
Very '
A1l Poor Poor Poor Poor Poor Good Good Foor Poor Good
WOODLAND SUITABILITY
Phases of Ordi- lPo;’::\!l:a: Pmducstill\;lty — \-‘-'o'?dla.nd ;\la(ﬂ:zu;\en;‘Harards o Suitable Species Other
. e n! rosion Zquipmen esding nt .
Series natlon Trees Index Hazard Limitations Mortality Competition To Fovor | To Plant
Hack Tamarack
m 3w Spruce Lo-50 Slight Severe Severe Severe |Rlack Black -
: Spruce Spruce
Hlack Ash| LO-50 Hlack Ash
Elm
RANGE
Phases of Series Range Site Name Climex Vegetation and Productivity of Alr-Dry Herbage (Ib./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Helght Prediction Relative
ot 70 Yeors Aye Vigor
OTHER
Page I of )

$.8-3%, %7




rd

Page 71

.

el &
P\\\ " ‘ 9\\’\\““((.
0 . ..
o)
Ms-SO11.5-3 - U. S, DEPARTMENT OF AGRICULTURE A7 SERIES
11-73 SOIL CONSERVATION SERVICE sTarTe Minnesota

(File Code SOILS-12)

SOIL SURVEY INTERPRETATIONS 1/ Mira _20
: ’ G, RRL 2-72
This series consists of nearly level to usteep, well and moderately well drained soils formed in sandy lcaxz
t£i11. 7hese soils are on moraines and broad drumlins. MNative vegetation is forest. Tre surface layer is very
dark brown silt loam about 2 inches thick. The subsoil iz dark brown, vory friable, fine sandy loam abous 14
inches thick in the upper part. The lowsr part is reddish brown firm sandy loam about Ll inches thick. Tze
underlying material is reddish brown fine sandy loam. Pemeability is noderately slow. The available water
capacity is low and organic ratter content is low. The availability of phosphorous is moderate, and of
potagsium is moderate. These soils have very dense lower subsoils and underlying nmaterial. Cobbles are co—xe

throughout the profile. pgTMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

. , Avell. Soll Shrink
Ns‘o}l‘;' Classlf{ication if::: P"";,::Zrn;;:,:‘:“:::?ch i LL PI P;;n:;- Water | Reac- Swell
Horlzons USDA Unified | AASHO >3 in. ‘ 10 0 200 In.hr. Cspec. tion Po‘len—
(Inches) Textuse n 7s In./te. rH tial
0-16 foam and| ML A-h - $0-10085-10070-90 {50-60 |1Lh-20 | 0-1 P.6-2.0 |0.15- | 5.1- Low
Fine sandy : 0.20 5.0
Joam 2/
16-60  Fine sandy SM A-l orj 0-L [85-10075-95/65-90 |30-L0 [1L-20{ 0-1 p.2-0.6 {0.07- 5.1~ Low
| oam A-2 0.13 7.3

2/
60-75 fine sandy S¥ A-4 or{ 0-L B5-10975-95]65-90130-L0 {1L-20{ 0-1 p.5-2.0 {07- 6.6- Low
. : .11} 7.3

Fiooding None Hydrologle group: B
Normally perched at depths of 20 inches or less

. - b
Depth 1o water table: 4n early spring on nearly level areas Dopth to bedrock:  Greater than 10 feet

Corrosivity - uncoatéd steel: Modarate . Corroslvity - concrete: Mocdarate
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Rosdfill) Fair: pedium shear strength; low to medium compressibility: low shrirmk-swell
Sand liot suitable
Grawel Noi suitable

Topsoll| Fajir: rnoderately thin
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

§epnc Tenk Filter Flelds

. Severe: mnoderate slow permeability

Pewsge Lagoons

Severs: on slopes more than 6 percent

BShellow Excavations
Slight: occasional large bouldsr; Moderate: 6-12%7 slopes; Severe: over 12% slopes

Dwellings: :
With Bassements xs,lzgtlt‘ . €12 - t 81
"ol > . loderate: psrcent slopes

Severe: over 12 rercent slopes

Benlt Landfill .
enitary Landii Slight: 0-12 percent; coarse fragmenis are common; difficult to dig when dry.

(Trench tvpe) Moderate: 12-25 percent slopes

f.ocal Roads end Streets

Severe: high susceptidbility to frost heavs

Potentlal Frost Action

Kigh

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Aress
Moderntely 5low perreabilits
Embankmente, Dikes, and Levees

Lod compacted permeability: Yoy to rediym commreagihilier: madiym ghagre cbepn-th

Dralnege of Cropland and Pesture
Generally no% needed; well or moderately well Jdrairad

lrelgation !
Moderate slod permeability: low available water holding capacity

[Tesrrecas and Diversions
Fayorable on slcpes less than 12 prrcent; subsoils low s5n fertility

(ireesed Waterways
Moderatelw 3)gd —ermeabdlity; oubonll lag 1o fertility

1./ Use inconjunction with Guide to Soll Survey Interpretation Sheets, Page 1 of 3

D800 8Cp LincoLm alse Vol
S.R-20,18)

Z/ Because of Ligh bulk dumaity Lhat resiricts root p=nctration,
these layers supply very little riisture (o planty

roct IMINARY DRAFT REPORT, SUBJECT TO REVIEW
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MN-SOILS-]
11-71
(File Codue SOILS-12)

) Ahmeek
DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Areas
7 over 12 parcent slopes

Moderately slos permeadbility; Sevsre:

over 12 percent slopep

plente Areas Slizh%: 0-6 percen® slopes Modarate: 6-12 percent slopas Severe:

Pieyarounds Moderate: mnodsrately alow permeability GSavere: over 6 percent slopes
nd Trall

Pathe o o Slizhi: 0-18 percent slopes loderate: over 18 percent sloms

CAPABILITY, SCIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)

ot e m =4 e =

Pheses of Capability Lol Loss Comn Blueprass
Serics ittt I O fats S9ilage | Pasiurs lezize-Grass
R B/A T/A JANY T/iA ALY
0-12%¢ slopes e 137 B.2 80 U S.3 L.S 6.7
2-6% slopes ITe 8o 12 5.3 L.5 6.7
6-12% slopes IIle 70 10 L. 3.5 5.2
2-12% slopes IIle 70-80 10-12 [4.1-5.3 3.6-4.5 5.2-6.7
12-18% slopes IVe -—- -—- 3.5 ——
18-25% slopes Vie -— -~ 3.5 ---
12-25% slopes Vie -_— .- 3.5 -—-
PASTURELAND AND HAYLAND
P:::r:‘d Gvouv‘ Speciles, Y}cld in AUMs for Dryland ({rrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potentis! for-- Potentlal {or-
Phases of wild Hardwood Wetland Shallow
Grain and Grasses, eroe . - Conliferous ° ‘ater Openland Woodland Wetland
Serles Seed Crops | Legumes | oro8ceous | Trees and | 7, | =7 | Food and | Wat wildilfe | Wiidlife wildlife
Plants Shrubs Cover Devel,
0-6% Good Good Good Good Good Poor- Poor Good Good Poor
6-12% Fair Fair Good Good Good |Very Pooxq7ery FPooy Fair Good |Very Poor
12-25% Poor Fair Good Cood Good |Very Pooery Poost Fair Good |Very Poot
WOODL AND SUITABILITY
Pheses of Ordi- Potentlal Productivity Woodland Management Huzards Suitable Specles Other
y Important Site Erosion Equipment < Seeding Plant
Serles natlon Trees Index Hazard Limitations Mortallty Competition To Favor l To Plant
0-127% Aspen 70 Slight Slight Yoderate Red Pine Red Pine
Red Pire & Slight to Bagswood [Rlack Sprice
12-25% 24 [hite Pine. 50 Moderate Severe Red Oak ite Spryce
Jack Pine 60 to Moderate | Slight Moderate White Pire Basswooq
Northern Severe ‘to Nhite Sprike Red OaX
Hoo2yoods Severe fspen |

RANGE

Pheses of Series

Range Site Nume

Climax Vegetution and Productivity of Atr-Dry Herbage (Ib./ac.)

WINDBREAK
hihind Adepred Tress to Plan T a0 Yoo age g
OTHER
PRFI IMINARY DRAFT REPORT{"SUBJECT TO REVIEW AT
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"'}'?YXLS'J U. 8. DEPARTMENT OF AGRICULTURE SERIES . ————
1~ 8011, CONSLRVATION SERVICE STATE Minnaicta

(File Code SOILS-12) . 1 /
SOIL SURVEY INTERPRETATIONS ~ MLRA _90
Revised Draft  GDM, RRL 2-72
Thlp sericg conaiata of slightly concave and ncarly level, somrwhat poorly drained sgoils rom--d in sandy
loam t111. These soila are on the base of slopes and luvel ground moraines. lative vegetation is farest. The
surface layer is black silt loam about L inches thick. The subsurface layer is grayish brown s5ill loun about 7
4nches thick. The subsoil is reddish brown sandy loam about L7 inches thick. The underlying material is dark
reddish brown fine sandy loam. Permeability is moderately slow. The available water capacity i3 low and organic
patter content is medium. The availability of phosphorous potassium is low, OSubsoil is very dense, Most areas
are used for forest and pasture. The rajor limitatvion to use is the hazard of wetness.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Ma ) . Coarse | Percentage less than 3 inches nan Avalil, Soil Sheink
SOJ;:' Classification Fract. P'\s::ﬂ; Sieve X\':*.-:‘ LL P1 P:::‘; Water Reuc- " Swell
Horlzons USDA >3 in. Capac. tion Poten-
(meres) | Texture Unified | AASHO . 4 10 40 200 LV R o tint
0-11 5114 ML A-L 0-5 pP5-100{95-104 85-95 {50-65 {15-25| 1-3 pP.6-2.0 .20~ [5.1- | Low
) loam 0.2k 6.0
11-58 fiine SM A-l 0-5 |85-9580-50|70-80]30-50 {14-20} 0-1 pP.2-0.6 D.07- (6.1~ Low
bandy : 0.13 | 7.3
loam
58-60  Fine M A-b 0-5 | B85-95]80-50|70-80{30-50 |14-20| 0-1 pP.2-0.6{ 2/ 16.6-7.H Low
' pandy
. oam .

Hydrologlc group: B
Greater than S feet

Flooding None

Depth to water table: Normally perched at depths of 2 feet or 1ess eX-Depth to bedrock:
cept for parts of July, August & September during the growmg season.,
Corrosivity = uncoated steel: Maderate Corrosivity - concrete: Ty

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

{Roadtit]  Fair: redium shear strength; low shrinc-swell
S Hot suitable
Gravel liot suitable
Topsoll| Fajr: loamy material; few stones
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

ISeptic Tank Filter Flelda
Severe: somewhat poorly drained; seascnal high water table; moderate permeability

Sewasge Lagoons

Severe: seasonal high water table; occasional ponding

T‘hallow Excavations
Severe: somewhat poorly drained

pwc llings:
With Basements

Severe: somewhat poorly drained; seasonal high water table; occasional ponding

Banltery Landfill
4trench type) Severe: seasonal high water table; occasional ponding

".ocal Roeds end Streets

Moderate: scmevhat poorly drained; mocderate to hipgh suscepiibility to frost action

Potential Frost Action Hi CI‘

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reszervole Areas

Mocerately slow permeability
Luw to meaium piping resistence; medium Lo lod compressibillty znd CRSAT
stronzih

Embankments, Dikes, and Levees

Drainage of Cropland end Pasture
Sorewnat poorly draired; seasonal high water table; moderately low permeability

lrelgation
Moderately slcw permeability; hiph water table

Terrsces end Diverslons
Gonerally not neeced, nearly level

Graseed Waoterways
: Cererally rot needed, nearly level

S i th Gud 3 3 on y
2865.920 eatorn Beoa. 1ore l/ Use in conjunction wi wide 10 8311 Survey Interpeetati Sheeta, Poge 1 of 3
© O 8,u-29,780

2/ Because of high bulk denaiiy that rectricts root penctration,
only tre upper ¢ Seal of tnose horizons uupplies poisture to

PRFI IMINARY DRAFT REPORT, SUBJECT TO REVIEW
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HN-SO1LS-3
11-71 -
(File Code SOILS-12)
Ronneby
DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
Cemp Areas
Severe: seasonally high water tables occasicnal ponding
Flcaic A
erie e Sovere: seasonable hirh water table
1 d
bizyerounds Severe: gnorewhat poorly drained; seasonable hich water table
Peths and Tratls ]
lloderate: somewhat poorly drained
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)
Pn ( Soll f.oss Lom  jaluegrass
s‘,’,'.:.o Capabllity z T Oats Silage | Pasture legume - Grass
) Fay rasiure
B/A T/A AUM T/A AGY
AN b5 o O Y O 80 1k 3.5 L.S 6.7
PASTURELAND AND HAYLAND
P’;:::‘d Group Species, Yield in AUMs for Dryland (lrrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potentlal for-- Potentlal fore-
Phases of wild Hardwood Wettand Shallow 5 .,
Serles sGr;L;\:nnd Grasses, Herbaceous | Trees and Con'llerou: Food and Water OFE'HX.N Woodland “‘f‘land
ee rops Legumes ‘Plonts Shrubs Plants Cover Devel. Wildlyfe WitdIife Wildlife
A1l Poor Fair Good Fair Good Good Good || Fair Good Good
WOODLAND SUITABILITY
Phases of Ordi- Poterntial Produu»ivity - Wo?dlz.nd Management Hazards _ Suirable Species Other
Serles nation Impertant Site Eroslon Equipment Seeding Plant To Favor | To Plant
Trees Index Hazard Limitations Mortality Competition an
Red Pine €0 hite Ping Wnite
vhite Pine 60 Slight Moderate | Moderate | Moderate inite Spruce
A 27 MhiteSprucg 60 to Spruce | Hack
lorthem Severe Northem Spruce
ardwoods 60-70 Harcésicodd Northe
[lardwoo
RANGE
Phases of Series Penge Site Name Climux Vegetation and Productivity of Alr-Dry Herbage (1b./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Helght Prediction Relative
ot 20 Years Aze Vigor
OTHER
P '3
FOR INTERIM USE 0. 30003
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of brownith, medium and strongly acid gravelly sandy loam over hedrock,

U. 8. DEPARTMENT OF AGRICULTURE
801L CONSERVATION SERVICE

SOIL SURVEY INTERPRETATIONS L/

~
(o
o’
SERIES _ —
STATE Mirnesota
MLRA RQ, a0

Rev, DRP-ELPR 11/71

This series consists of gently sloping to steep well drained soils foraed in more than £C inches
At depths of 124 to 2% inclres

there occurs a well developed fragiran ranging in thickness freom 10 to 15 inches or more, Percent of
The fraviran restiicts root renetration, The tervain is

coarse fragrent typically is 25 to 35 percent.
sloping to hilly and is located in the Lanwrentian Shicld country of nortteasterr Miunesota,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

(fragipag) sandy
- loam

N v )
Coarse Percentage less than 3 inches - Avail. Soll Shrink
5;:’[‘;’ Classitication Fract, Passing Sieve No.=-- LL P1 p::;?:; Water Reac~ Sweil
Horlzons USDA . >3 in. 40 200 i /he. ?npa'c. tion Po‘[tn-
(inches) Texture Unified AASHO Te ‘ 10 /m in./in. pH tial {
C to 16 |[Gravelly SM A-2 50-75 |640-65 {30-55 | 20-35 | 10-20] C-4 |2,0-6.3]0.]1C~ L5 - Low
sandy ' 0.1& 6.0
loam
16 to 50|Gravelly SM A-2 - 50-75 |40-65 |30-55 | 20~-35| 10-2c| 0-4 {C.06-C.2 .05- 5.1 = Low
' .09 6.0

Flooding None

Depth to water teble! Below 5 feet

Corrosivity « uncoated steel: Low

Hydrologic group:

. Depth 1o bedrock:

Corroslvity - concrete: Mnderate

c

'Below 5 feet

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadfill] GCood to fair: slopes to 25%; difficult to dig if dry

Send Poor

Gravel Poor

Topsolll TPoor: high coarse fragment content

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

ISeptic Tank Filter Flelds

Severe:

slow permeability, shallow to fragiran

bewsge Lagoons

‘Severe:

most slopes over 6 percent

{Shallow Excavatlons

MoOderate to severe:

high coarse fragment content, difficult to dig when dry, slopes

to 25%
Dwellings: .
With Basements Slight to severe: features favorable except for slope which ranges from 2 to 25 percer
Without Besements
‘Banltary Landfill Moderate: high content of coarse fragments; difficult to dig when dry, slopes to
25 percent :

LLocal Roads and Streets

Slight to sévere:

features favorable except for slope

Potential Frost Action Low

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas

High coarse fragment content, slope to 25 percent

Embankments, Dikes, and Levecs

Stable fill, moderately pervious, high coarse fragment content.

Dralnage of Cropland end Pasture

lirrigation N

Tervuces snd Diversions

Graseed Waterwsays

e TNIINARY DRAFT R
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

CCoamp Areans

‘slnu permealility, sleping to hilly terrain

Moderate tu severe:
Plenic Areas Maderate to scvere: sloping to hilly terrain
Playgrounds Severe: moat slores over 6 percent

Paths and Tralls

Slight to moderate sloping to hilly terrain

CAPABILITY, SOIL LLOSS FACTORS, AND 2OTENTIAL YIELDS--(High level management)

Phassen of ‘Snl( Loss
Serics Capahlllity r=r—r—y
2 to 18 percent| Ve .37 3,2
slopes
18 to 25 yjercent Vie
slopes
PASTURELAND AND HAYLAND
P:a:le- of Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
Series
"
WILDLIFE HABITA'T SUITABILITY
Poteattal for-- Potential fore=
Phazes of Grain and Grasses, wild Hardwood Coniferous Wetland Shfallow Openland Woodland Wetland
Serles Seed C Hetbaceous | Tre=s and {ant Food and Water Witdiif WA LE W X
ee rops Legumes Plants Shrubs Plants Cover Devel. 1diife {idlife ildlife
* Poor Fair Fair Fair Fair V. Poor |V. Poor || Poor Fair Vere
: npoor
WOODLAND SUITABILITY
Phases of Ordi- Potentlal Productivity . Wo:vdlavnd Management Hazards Suitsble Species Other
Scrles natlon Important Site Erosion Equipment Seeding Plant To Favor To Plant
. Trees Index Hazard Lirzltations Mortality Competition
All White birch - Slight Slight Slight Moderate Red pine
Trembling pspen = to to Jack pinef.
White pine - severe noderate White sprjce
- Red pine - -l on steeper
WVhite-spruge slopes
RANGE
Phases of Series Range Site Name . Climax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)
WINDBREAK
Group Adapted Trees to Plont Tree Height Prediction Relative
#t 20 Years Age Vigor
OTHER

Low potential porductivity,

o _‘*——‘—nnr—v e 84 Bt A PN AP AT . MFAADT CIIDICA,AT TN RDEVVIEW

MIRA 'S

Modcrate to low natural feritilify; no rnative plants suitable for graring.
Watershed - Leep to bedrock; morhomus; peremeatility 0,06-0,2"/hr,; moderote runofft; well drained,

e e ——
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;ca-:;(;[LS—) U. S. DEPARTMENT OF AGRICULTUPE SERIES _
1- ) BOIL COMNSERVATION S iVICE staTe Nirneaols

(Fide Code sorLs—ia) SOIL SURVEY INTERPRETATIONSY/  wira 82,20

Thie parles ccnaiata of al!chtly concave end nearly level, scnewhat pocrly and poorly drained soils
formed in sandy losa slacial til) undsr & nixed dacidusus-coniferous forest. Typically they have tleck loam
gurface herizors; zottled dark brown mnd drown loam audbsurface noTizcns; motiled dack brown sardy lcon
subsoil horlzons asd dack brown sandy loam underlying waterial. A lTagivan typically begira at 18 inches.
Slopes are less than 2 psrcent. Most usreas are fozsated. :

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Ma jor Coarsa | Percentage less than J inches .| Avail Seil Shrink
soul Classification Fract, Passing Sleve MNo.-- LL - p:m:; water | Reac- Swall
Horizons USDA . 23 n. fo. frur. Capac. tian Poten~
{inches) | Texture Unified | AASHO |, 4 10 40 200 o/ in./in. pH tiat
0-11 GR-L HI~CL A-l, ] 0-5 [90-104 70-BQ 60~75| 55-65 | 15-30{0-10 |0.6-2.0 .16-.18{5.1-5.5 Low
145 GR-SL M 2-2 | 0-5 85-35 | 70-80 55-65| 20-30 | 10-20{0~L 0.2-0.6 .08-..}.3 S.l-é.'L V.Iow
L5-60 GB-SL | 4-2 | 0-5 [B5-95{ 708G 55-65{ 20-30 | 10-20|0-4 [0.2-0.6 2/ 5.1-6.9 V.Low
. Flooding Yone \ Hydrologlc group: c
- 3 Depth to water table: Mormally perched at dezths of 2 ft. or less Depth to bedrock:  Greater than five feet.
° exsept for parts of July-Goptembex. -
- Corroslvity - uncoated steel: 4 . Cerroslvity - eoncrete: Moderate
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Koadillil Taiy $o Poor — hizh water tadle
Ssnd Poor
- Gravel | pyny
Topsoll| yuiyr tpy Poar — 2=21) gtanna, high wa*ar tabhle
. DEGREE AND KIND OF s0OIL LIMITATION FOR SELECTED USES
Beptic Tank Fitter Flelds
Savere - percs aloyly, weat .
Pewage Lagoons
Savers - wat )
Shullow Excuvations
Severe = vwe!,
Dwellings:
- With Basements Soavere - wet .
Without Basementsy o, rate to severe - wet
Benltary Landfill -
Area:; Sewere - vet
rench: Sersoe - wat
local Rnosds und Streets
Severe - wet, freat action '
Potential Frost Action . .
=182
MAJOR S5OIL FEATURES AFFECTING SELECTED USES
Pond Reservolr Arows
Modazaialy alog zevmeabilily; accewhat voczly end poorly drsined,
Embenkments, Dikes, arnd Levees
Medivg gzeaz sroerstn, meddvn to high svaceptibility to piping
Deelnoge of Criplend end PPesture .
Mzdozataly alog sermeapnilifyr
ltrlgatinn
| Sooewpat vaozly szl poorly draisad; woderately alow perseadlty
Terracae ard Diversiuns
° Cerecally na% resded
° Gtaesed Batarweys
Cozermlls pob neeled

1.7 Uas o campunction with CGatir ta $ 1l Survey Interpretation Lheetls

- . “Paje 1 of S

2/ Pocaws of hteh bulk deralty that meatricta rost (enmtretion, 8.8-29.700
cnly the upper 2 f8, of tless borizens nupplicd rolsivrs to plan<s.

—~~=: aMADV NRAFT REPORT, SUBJECT TO REVIEW
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MN-SOILS-3 .
11-71 .
{File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES ’

Cemp Arras
Molsrate to severs - wet !
Picnic Aresw

Modarasa to pevere - wet l

Playgrounds

Mederata to asyera - wat
Peths and Trails ] [
MoZnmate t9 payare - wei

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)

Pheses of Snil Loss
Serles Capability v T
ol I1Iv . ’ . .
PASTURELAND AND HAYLAND “
P};':' of Group Spectes, Yie!ld In AUMs for Dryland (Irrlgated) Forege Production .
erjes S
’
WILDLIFE HABITAT SUITABILITY . -
Potentlal for=-- Poteatial for~-
ATy g - -
Pheses of Grain and Grasses, witd Hardwood Coniferous ‘etland Sh.nllow Openland | Woodland Wetland
Series Seed C L Herbaceous | Trees and Plaat Food and Water wiidlLE WidLf Witdtie
ce rops cgumes Plants Shrubs uats Cover Devel. € N © € .
A1l Poor Fair Fair Fair Fair Good. Fair Fair Fair Fair ’
i

' WOODLAND SUITABILITY

Phases of Ordi- Potent!al Productiviey | Woodl.fnd Management Hazards Suitable Speciss Other
Serles natlon Important Site Erosion Equipment Seeding Plant To Favor To Plant
Trees Index Hazard Limitations Mortatity Competition .
. e
A11 2v Aspen Slight | Moderate Slight |}MOderate to| White Pips Wnite Spruce
. E. Wh. Pire Severe Aspen Red Pine
K. Fed Oak White Spruce
Red Pyne
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (1b./ac.)
WINDBREAK
Group Adapted Troes to Plant Tree Helght Prediction Relative
et 70 Yasra Age Vigor
)
f
i
OTHER ‘
P -
1
ey Page ) of 3
POR INTERIM USK 6,u-20,789

~mmcana oV RBRAE P REFORT, SUBJECT TOREVIEW
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KN-SOILS-3 U. 8. DEPARTMENT OF AGRICULTURE SERIES )
11-21 $O01L CONSERVATION SERVICE srate _Minneaota

(File Code SOILS-12)

SOIL SURVEY INTERPRETATIONS L/ MLRA

Thie peries consists of deep oxcessively drainsd poils forned in loaay material over s atified mand
e2nd grarel under deciduous and coniferous forest on plane ond convex slopes of outwash plains, easkers, and
kanes., Typically, tkey have black, sandy loam surface layers 1 inch thick; darkx grayish brown, sazdiy lo:un

pubsurface layers 2 inches thick; darx rwdddi

yellowish brown, gravelly very coarve sand undarlying material.

are forested.

igh brown ond reddish brown, sandy loamn subsoil 12 incrss thick; and
Slopes rarge from 1 to 60 perceant. Most areas

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

12§ . Coarse | Percentage less then 3 inches _ Avall, Sail Shrink
‘Sao,l(;' Clmasification Fract. Passlng Sleve No.«- LL P1 P::f;;:; Water Renc= Swell
Horizons USDA >3 an. ) ) Capuc. tion Poten~
(ln:hesn) Texture Unlffed | AASHO e 4 10 40 200 b/ in./in. FH - tial
0-15 sL s A, | 0~5 |90-104 B0O-9Y 55-75|35-50( —- { KNP |0.6~2.0}.18-.2} l.ésg Low
15-60 | cm-cos | G4, GP,| A-1 |0-10 |40-85| 35-7H 10-L5} 0-5 — | xp »20 }.02-.0L{L.5- | V.Low
| sp : . 6.5
Fleoding Yore . Hydrologlc group: B
Depth to water table: greater than five feet Depth to bedrock: hO—lZO inches
Corrosivity - uncoated steel: Icon Corrosivity - conerete: Moderate -
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Ros dfill nood )
Sand Good
Gravel Good
Topsoll| Poor; thin laver, coall cicres
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES 8
kepl'c Tenk Filter Fields O-{fq: slight
8-154: noderate-slope 154%: Bevere-slope
ewage Lagoons
Sevyere: reepage
'khlllw Excavstions .
0-124: moderate-small stores; 15+%: severs-slope
Dwellinga:
With Basements 0-84: slight; B-154: moderate-slope; 15+%: severe-slope
- Without Basements
Banitary Landfill
(7wench and srea) Severs: seepage
[Loc sl Roads and Streets
Q-5d:_alight: B8-19%: mndarata-nloza; 15:%: meyere-slnna
Potentiul Frost Action Lo
MAJOR SOIL FEATURES AFFECTING SELECTED USES
Pond Reservolr Areas '
S=22va29
Embaniments, Dikes, and Levees
Jonpage
Dratnsge of Cropland and Pnseture
Not reeded
irrigstion
Slope, nesepage
Terraces and Diversions
Sloge, ton nacly
Grassed Waterwaye
Slepa, freaghis
Erzayntad Pocdy ponifon Dede Twep 49 yater
Brer sy pncny . {7/ Usre In conjunction wlih Gulde te Lkl Survey Intemestation Yheets, Poge 8 of 3
. + Ll ®
trmv neAFT REPORT, SUBJECT TO REVIEW
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ME=TUILS-3
11-71

(File Code SOILS-12)

DEGREE OF 50IL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Aress

0-{f4: nlizhs; 8-19¥: moderate-alope; 15+%: mevers-slooe

Picnic Aress

Q-Th: ali-n+: B184: medexake-glopai 1817 geverg-glops

Playgrounde

0-24: alight; 2-€<: noderate-slove; 6+™: nevere-alods.

Paths and Treils

0-1%%: piight: 15-259: noderate-sloze; 25+%: eevere-slope

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)

Pheses of Snil Loas
Serles Capability K T
0-2% . 23
2-64 32 - - - .
6-12% Lz
12-18% 62 L
18-35% =
PASTURELAND AND HAYLAND
P}::r’a:’of .Group Sp«;ﬂul, Yield in AUMs for Drylend (Irrigated) Forsge Production
WILDLIFE HABITAT SUITABILITY
. Potential for=-- Potentlal for =
Phrses of N Wild tHardwaod Wetland Shallow A
Serles sfr;lrcxnnu IC'_""e" Herhaceous | Trees and Conlth'mus Food and Water O;')enland chdla'nd ‘f.en,a“d
e rops egumes Plants Shrubs Plants Cover Dewel. Wildlif= Wildlife Witdl:fe
0-129% Fair Good Good Fair Fair V.Poor V.Poor Good Good V.Poor
12-35% Poor Poor Good Fair Fair | V.Poor | V.Poor|| Fair Fair V.Poor
) WOODLAND SUITABILITY
Phases 0.‘ Ordi- Potential Produ:‘l-(vl(y Wmfd‘.:'r\d Management Hazards Suitable Species Qther
Serlen nstion Important Site Erosion Equipment Seceding Plant
Trees Index Hezard Limitstions Morality Competition To Favor | To Plant
0-12% | 35 [Red Pins 55 Slight ;| Slignt Moderate Slight L Red Pine
5.Wh.Pine 55 -t J/h. Sp-uce >
) ) Tack Pine 60
Wh.Soruce &0
12-35% LS [Red Pina 53 Moderate| Moderate Severe Slight Red Pine
J TR pery =g ] . Jack i
Tapk Dins €n RANGE
Phases of Series Py B THE Nume PO " Climax Vegetation and Productivity of Alr-Dry Herbage (lh./ac.)

WINDBREAK
Group Adapted Trees to Plant Tvee Helight Prediction Relative
21 20 Yeurs Age Vigor
S 0-12% Northern Yhite-Cedar, Red Pine, Rusaian-Olive, 11,29,15
Whito Spruce, Jack Pine, Siberian Crabapple, 18,20,12
Eaatern Ped Cedar, Eackberry, Silver Zuffaloberry 15,18,12
Siberian Peashrub, Bur Oak, Tatarian Honeysuckle 10,18,10
OTHER
s escanaeTREPOART: SUBJECT TO-REVIEW e
spe e

A.8-20.789
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MN-SOILS-3 U. S. DEPARTMENT OF AGRICULTURE SERIES = __
11-71 SOIL CONSERVATION SERVICE STATE Mir-azota

(File Code SOILS-12) Sl_/ MLra B9 & 90=2

D.F. RL 2-72

This ceries connists of nearly level to very stesp, excesslvely drained soils forred in outwash naterial. ‘ftese
@oilps arp on outwash eskers and ice—contuct glecial dopooits. Native vesstation was foroat: Tro surface layer
is dark reddish brown decomposed plant ramairs wbout 2 inches thick. Ths pubsurface lay:r }e ;5\: 'T'ur:r b’ra"?ll:-’
coarse sandy loam about 5 inches thick. Ths oubsoil is strong bLrown, (avelly loeny r:mnd abous 1-.f‘mcbea thick.
The underlying material is brown very gravelly coarse sand. lIsroeability io very rapid. Toe ;Va_:.:&bla water
capacity is very low and organic natter content is low. 1Twse coils conta.n many cobbles and touldlers,

SOIL SURVEY INTERPRETATION

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Coars sercentage | han 3 Inche Avail, Soit Shrink |
’::,l‘;' Claxsilication F::ctf e r::::(ln;;.‘cir ;’o.-:'c ’ Permeas | Wates Kesc- Swelt |
Hor‘l,zonl UsSDA >3 in. LL Pl lbl;’l:y Capac. tion Poten- |
(Inches) Texture Unified | AASHO T ¢ 10 a0 200 il in./in. §  pH tial |
0-15 Very CW, A-1 0-10 {20-60 | 10-5¢ L4~30 | 0-5 NP NP |Greater| 0.03- §.1— Low
Gravelly] GP cr than 204 0.05 | 6.5
loaxy SP
gand
15-60 Yery GW, A=) 5-20 | 20-64 10-5¢ L-30 | 0-5 il NP |Greater| 0.02- |S5.1- Low
: Cravelly] GP or than 204 0.0L { 6.5
losm | SP
sand
Flooding 1l}one Hydrologlic group: 3
Depth to water l-b;e: Greater than 5 feet Depth to bedrock: Narmally greater than 6 feet
Corrosivity - uncosted steel: Low Corrosivity - concrete: Low

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Rosdlill]l  £nod. high phear strengn; low compressibility

Send Poor: quantity of eend is low
Cravel Goods _stones ead boulders

Topsoll Poor: coarse texiursd; storss and boulders
‘'DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Feptic Tank Filtes Flelds © g150nt:  very rapid peroeadility; modezate on 6 to 12 percent slopas; severe on
slopes over 12 percent; hazard of polluting umderzround water

Sewsge Lagoons

Severe: <very rapid permeability; coarse textursd

Bhallow Excuvations

Severe: stones and boulders; very gravelly

Dwell : .
'“-,;?;3,,,,“,,‘“ Slight: on O to 6 percent slopas; moderate on 6 to 12 percent slopes; sewvere on

' more than 12 psrcent slopes

Sanitary Landf{ll
(trench tyne) Severe: very rapid permeability; coarse textured

L I Road d B
ccel Ronds and Streets Slight: on 0 to 6 percent slopes; moderate on 6 to 12 percent plopas; severs on

mors than 12 percent slopes.

Potentisl Frost Action

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Arese

Eigh cozpacted perceability

Embankments, Dikes, and Levees '

High compacted perzesbility: low compzressibility; high shear sirengih
Desninage of Cropland end Pasture

lint_randeds axsapaivally Arainad

trrigeation

Very low availuble water capacity

Terceces and Diversions
Comrae textured; ptonss and bouldsrs

(= dw
rosse aterwaya Coarse textured; stonss and boulders

Use 40 ¢nianciion o ath r o .
8956 8¢5 siacorn B1se 1900 l_ 1 ' ith wurde 1o Soil Susvey Inteepretation Shoete.,

poc1 IMINARY DRAFT REPORT, SUBJECT TO REVIEW

Page 1 of )
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MN-S01LS-3
11-71

(Fi{le Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Arzas Moderate; rany codarse frascents ut ths surface; O to 12 percent slopes; severs on moTe
cman 12 darcent plpona
Plenle Areas Mccarata: tany coasee iragiente al tho ourlacs; 0 to 12 percent slopes; wevere on —oTe
4mnn 17 parcant glorag
Pleygrounds . .
Severe: many coarse {ris—ents .. the nurface
Paths and Tralle Voderate: canry coirse iracmeatd at the wuxiace; 0 to 25 parcent slopss; severe more than
: 25 sarxgant plozsd
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—({High level management)
Pheses of Soll Loss .
Serlon Cepeblilty 7 &
0 to 12% plopeg VIs .20 3 - - -
12-16% slopea Yis
: . No infarmation ot thie time
18-35% slopes Vile
PASTURELAND AND HAYLAND
P:"ﬂ" of Group Specias, Yield In AUMs for Drylend (Irrigated) Forage Production
eries .
v
WILDLIFE HABITAT SUITABILITY
Potential for ~- Potential for--
Phases of wild Hardwood Wetlund Shallow " )
Serles sGr;lzand Grosscs, Herbsceous | Trees and Co;]l!e:ous Food and Water pre"h"d #oodland “‘Hhr’d
ce rops Legumes Plants Shrubs ants Cover Devel. 1dlife Wiidiife wiidiife
11 very poor| poor poor very poor] very poor very pock very poor  [very poor | very poof
poor
WOODLAND SUITASBILITY
Pheses of Ordle Potentisl Productivity Waodland Management Hazards Suitable S-ecles Other
Series nation Impcriant Site Frosion Equipment Sezding Plant To F
Trees Index Hazard Limitations Mortallty Competlition e Favor To Plant
A1l La Jazk Pire |40 or less | Slight |Moderate O-|Moderate Low Jack Pire| Jack Pirdg
Prembling [50 or less |increased 12% slopea| to L
Aspen with steqp increasea| severe
with steep .
slopes
RANGE
Phases of Series Range Site Name Climex Vegetation and Productivity of Alr-Dry Herbauge (Ib./ac.)
WINDEREAK
Groug Adspted Trees to Plant Tree Helght prediction Relstive
8t 20 Yeurs Age Vigor
OTHER
r(ﬁ_{.rn o beve 3013
- eetsmemns N ESE REPQR lcgblaJlEnC;IvInouﬁ\E‘dv‘EW 5.8-19.769
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U.S. DEPARTMENT OF AGRICULTURE SERIES . —
SOIL CONSFRVATION SERVICE . staTe _ Minnesota
SOIL SURVEY INTERPRETATIONS L/ MLRA 90

Reviced Draft DP-RRL 12-72

This. series consista of nearly level to steep, excessively draired poilo formed in 1 to 2 feet of lo:nz:/
wsatorinl over stratified sand and gravel. These poils are on plans and convex plopes of outwash plains, epxers
end kaces. Native vegetation was forest.. In a representalive rrofile tkte surface layesr is black wsandy loaz
sbout 1 inch thick. Thra subsoil is éarx brown, very friable, sandy 10aad sbout 13 inches thick. The underlying
material ip reddish brown gravelly coarse sand. FPerweability is moderate in the upper part of the profile :-.:.;
very rapid in the lower part of the profile. The available water capacity is low and organic matter content is
low, The svailobility of phosphorus is low, and of potassium is low. :

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

f . . Coarse { Percentage less than 3 inches . . Avnil, Soil Shriny
’.;:,,.‘;' Classification Fract, FPassing Sieve No.o- LL PI P::::; Water Resc- Swell
Horl USDA . >3 in. tne /hr. Capac. tion Poten-
lI::t:::.)’ Testore | Unifled | AASHO |77 4 10 40 200 n./hr "y bt o
0-8 sandy ™ Al 0-1 {90104 B0-99 55~-7535 =50 ] NP NP [0.6-2.0{ 0.22- 4.5-6.0| low
- © |loam . 0.2L
8-1l, |sandy sM | AL [ 0-1 lg0-10q 80-59 55-7535-50( NP | NP |0.6-2.0 0.18~ L.5-6.0| low
_|roam 0.21
_ | 14-60__ |srevellyt GW,GP | A-1 0-10 |L0-85] 35-79 10-L5 0-5 NP | NP |Greater| 0.02- F.6~6.5] low
: coarse or SP - tkan 20} 0,04 .
sand,
Flooding None ’ . ) Hydrologlc group: B
Depth to water table: Mm‘ than 6 feet Depth to bedrock: o tban'6 feet
- Corrosivity = uncosted steel: Yor— low Corrosivity - concrete: Maderate
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Reedfill Cand . hx’:dq sroaap oirgn—the Inw po~——agaihil *‘*‘f; o ardinkeswel]
Sand Fair: mixed with gravet; reeda acreening; de}posits ers gsnerally inick.
Gravel Good: stratified sand ond gravel; Bome stonz2s and boulders; water tadle is deed
Topsoll Fair: upper 1 to 2 feet Is sandy loam material; —ay have soms coarse fragments.
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Slight: very rapid rermeadbility 2/

Severe: on zore than 12 parcent slopes 2

/

% Fi ield 2
F'p"' Tank Filter Fields Moderate: 6-12 percent slopes—

Seweage Lagoons
. Severe: very rapid perceability; coarse textired material

. Shallow Excavations N

Severe: mnany cozrse fragrents

Dwellings:

With Besements Slight: high skear strength; low shrizk-swell; low compressibilify; eicessively drairpd
Moderate: 6-12 percent Blopes Severs: greater than 12 percent slopes
.S.n}ury Leandfill
(Trench type) Severe: very repid rermeability g/

d ;
Locel Roads end Streets Severs: on nore than 12 psrcent; good ratural drainega; low susceptibility to frost

Slight: O-6 vercent slozes Mocsrates 6~12 percent sloves Yeaving

Potential Frost Action
1oy

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Arras

very rapid per—eability

Emben«ments, Dikes, snd Levees High ehsar s.T2nzth; good co-tacticn charecteristica; high cozpacted per—eability]
Jow gomzreeaihility: onad regiatanca ta Aping

Drelnage of Cropland end FPasture . .
gonerally not needed, excessively drained

trrigetion

1oy gzailnyal wvates holding cnrmanity
[Terrecea and Diversions | Couae‘tartu:ud raterial below cepths of 1 to 2 feet; low available water holding
CAPAZAVY

Grossed Waterways
Coarss Toxtured catsrial bLslow depths of 1 t0 2 feet; low availedle water holdinc

capacity.

1 ° Use 1a conunrtion with Gulde 1o Soil Survey Interpretation Sheets,

e W HIBRNEP BEBEHTEUEJEST TO REVIEW
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

wemp Aress

C-$ pepcent nlopen Modurate;

oyer 6 pergent slopes

Picnic Arras

Sliense

0-12 gpercuent mlorag

Maderate: owyer 12 parcenk alopag

Pleygrounds

Clizliy
Lot

Slights

0-2 percent slopes

Modsrate:

2-6 porcent Blopes Cevere:

ovar 6 percent slopes

Peths ond Trails

S1ignt: 0-6 percent slopes

Modarate:

slopes over 6 percent

CAPABILITY. SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level manapement)

Phases of . Soll Loss Dluegras!
Serles Copadliy PR T T [ART:] (‘:iﬂ«"e Pagture 1aszuoo-Grass
e Bu/Ac. | Ton/ic AT Ton/Az. AN
0-2% Blopes Ills 21 2.2 70 B 4.0 3.5 5.0
2-67 8loz<s IIls 70 B 4.0 3.5 5.0
6~12% ploz=s IVe 60 7 4.0 3.5 5.0
2-12% lopea IVe 60-70 7-8 L.0 3.5 5.0
12-15% nlopes Via -~ — 4.0 — —
18-25% slozee | VIIe —_ -— k.0 —_ -—
12-25 % elopes | VIIa — — 4.0 — —
95__3',1 Slosas Vita — .y J— p—
PASTURELAND AND HAYLAND
P;‘e’t:‘d Group Spectes, Yield in AUMs for Dryland (Irrigated) Forsge Production
WILDLIFE HABITAT SUITABILITY
Potentint for-- i Potential for--
P:::::‘O( Grain and Grasnes, H"bw:cl:n“. ::;:::3 Conllerous ::;‘::d &:"1‘1::' Opentund Woodland Welland
Seed Crops | Legumes Prams Shrube Plants Cover Devel. Wildiile Wildltfe wildlife
0-122 Fair Good Cood Fair Foir Yery Foor|Very poos Good Good Yery poor
49357 Pgor Poor Good Palr Fair Yery poor|Vary poci Fair Good ©  Yery poox
WOODLAND SUITABILITY
Pheses of Ordi- Potentl«l Productivity Woodland Hamagement Haxards Suitable Specles QOther
Impertant Site Etosion Equipment Seeding Plhnt
Serles natlon Trees Index Hazard Limitetions Mortality Competition To Fevor | To Plent
0-12 Red Pine 5 Slight:0] Slight Moderate| Slight to | RedPloe Rad Pins
White Pize 55 -1 Moderate Jack Pirg Jack Pinp
38 Jack Pine 60 Moderate White Pi
White Modarate to Hoderate *
1235 7, Spruce 50 to Severs
SUVUL‘:
RANGE

Phases of Serien

Range Site Name

Climax Vegetatlion arnd Productivity of Alr<Dry Herbege (ib./ec.)

WINDBREAK

Group

Adspted Trees to Plant

Tree Helght Prediction
6t 70 Yesrs Age

Relative
Vigor

OTHER

FOR INTETIM USE
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U. 8. DEPARTMENT OF AGRICULTURFE

SOIL CONSERVATION SERV!

SOIL SURVEY INTERPRETATIONS L/

CE

tl\

4'5“"’/ N
&%

SERIES |

STATF,
MLRA

o’

Mirneso*a 9/71

g0, an

Rev, DHP 11/71

This serfes consists of gently sloping to steep well drained soils foimed in 20 to 40 inches of dark

brown, medium acid, gravelly sandy loam glacial t{ll that is underlain by bedrock,

fs godbdbro and granite, Surface

stones typically occupy less than 5

The dominated bLedrock

percent of surface and varies locally

—XYo 3U percent. Subsurface coarse fragment content typically is 25 percent.
to hilly terrain in the Lsurentisn Shield country of northeastern Minnesota,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

These soils occur on sloping

i o Avall. Soll Shrink
Ma jor Coarse | Percentage less than 3 Inchees Permea-
Soil Clasaification Fract, Passing Sleve No.-- LL PI bllity Water R?ac- Swell
.Horlzons USDA >3 in. 1 Capac. tion Poten-
B . fied | AASHO 10 40 200 n./hr.
(inches) | Texture Unifte ! % 4 in./in. pH tat
0 to 28 Gravelly M A-2 50-85 | 40~75{ 30-55|25-35 | 10-20| 0-4 |2,0 to [0,10 to}5.1 to Low
sandy 6.3 0.14 6.0
loam

Flooding None
Depth to water tabls: 20 io 40 inches

Corrosivity = uncoated steel: Low

Hydrologic group: C

Corroslvity - concrete: moderate to high

Depth to bedrock: 20 to 40 inches

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadiill] Fair:

limitaed volume of material, poor on slopes over 18 percent

Send Poor

Gravel Poor

Topsollj Poor:

low natural fertility; 25% coarse fragments

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Bepuc Tenk Fllter Fields

Severe: bedrock at 20 to 40 inches, sloping to hilly terrain
Sewage Lagoons . . . .,
Severe: bedrock at 20 to 40 inches, sloping to hilly terrain
1
phatiow Excavations Severe: bedrock at 20 to 40 inches
[Dwellings: .
With Desements Severe: bedrock at 20 to 40 inches; sloping to hilly terrain
Without Basements —
[perdrery Lanafill Severe: bedrock at 20 to 40 inches; sloping to hilly terrain
r_ocll Roade end Streets
Severe: bedrock at 20 to 40 inches, sloping to hilly terrain
Fotential Yrost Action Low
T MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr A"‘Kﬂedroc/k/a't 20 to 40 inches, no or very few available sites

Embenkments, Dikes, and Levees Bedrock at 20 to 40 inches, high content of coarse fragments

Dreinage of Cropland snd Festure

[an;allon

Tertnces und Diversions

Greesed Woatervays

l/ Use In conjunction with Guld= 10 Soll Survey Interpretstion Sheets,

- -ats v ADACT REPORT, SUBJECT TO REVIEW
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Arcas

Moderatw to sloping to hilly terrain

Plcnlc Areos

Moderate to severa; sloring to hilly terrain

Playgrounds

Severe: sloping to hilly terrain

PPethe »nd Trails

Slicht to noderate: sloping to hilly terrain

CAPADILITY, SOIL LOS3 FACTORS, AND POTENTIAL YIELDS—~(Hirh level management)

18 to 35 percent] Vile

Phases of Snotl Loss
Series Capnablility = T
2 to 18 percent | Vle .37 2,2 .
slopes

slopes
PASTURELAND AND HAYLAND
Pt;:::‘v' Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Production
’ WILDLIFE HABITAT SUITABILITY
Potentlal for~- Potentlal fore~
EIN v d ¥
Phases of Graln and Grasses, iid Hardwood Coniferous Wetlan Sh?llow Openiand Wood!and Wetland
Series Seed C Herbaceous | Trees and lant Food and Water Wildiif witdLif Waldlif
€ rops Legumes Plants Shrubs Plants Cover Devel. i M : <
A1l ty . Poor Fair Fair Fair Fair V. Poor |V. Poor Poor Fair Very pooy
WOODLAND SUITABILITY
Phases of Ordi- Potentlal Pradccti‘vlty Woc-dla.nd Manageme—m'ﬂazards Sultable Species Other
Sertes nation Important Sute Ezosion Equipment S=eding Plant To Favor | To Plant
Trees Index Hazard Limitations Mortallty Competition
All lJack pine 56-60 Slight |Slight to Slight | Moderate Jack pine
[Trembling 2spen- to severe on Red pine
White pine - severe |steeper White sprice
Yhite spruge - tun slopes
3 - steeper
Red pine slopes
RANGE

Phascs cf Series Range Site Name

Climax Veg:tation and Productivity of Alr-Dry tierbage (Ib./ac.)

WINDBREAK

Group

Tsee Helght Prediction Relative
@t 20 Years Age Vigor

Adapted Trees to Plant

OTHER

Potential producrivity is lov,

Watershed - Shallow to btedrock: ercdibility class I11; mor humus; *infiltration 0,15-0,3%"/hr. permeability
2-6.3"/nr; moderate runoff; well drained,

Mocerate to low natural fertility; no native plants suitable for graring,

* Inflltration rates need further corsideration,

T LI HCOLK, BOBR V7Y

FOR INTERIM USE Page 2 of 2

Subject to change con coapletiva of coordiunation betecen MLRA'S
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U, 8, DEPARTMENT OF AGRICULTURE . é SERIES _ —
S8OIL CONSERVATION SERVICE STATE munnesole

SOIL SURVEY INTERPRETATIONS -/ MLRA _ 89,90

Rev. LIP-Lim 11771

|
i
|
|
1

This series consists of gently sloplng to ateep well drained soils formed in 8 to 20 inches of brownish
pnd rcddish gravelly coarse sandy loam, glacial till underlain by bedreck. Cvarse fragment content typically :
{8 about 20 percent, Soils are subject to suasonal drouthiness. These soils occur on sloping to hilly |
terrain in the Laurentian Shield country of northeastern Minnesota.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING
Ccarse | Percentage less thnn A inches . Avalil, Soll Shrink )

MSao,l‘l,r Classification Fract, Passing Sieve Nao.-- LL P1 P;;—::; Wuler Reac~ . Swell . H
Horlzons USDA . >3 in. 10 200 \n. fhr. Capec, tion Poten- : |
(inches) Texture Unified | AASHO Te 4 . 10 * in./in. FH tial . !

0-15" |cravelly sM A-2 50-B5|40-75{30-64 | 25-35]10-20 | 0-4 {2.0 to [0.10 td5.1 to | Low ;

coarse 6.3 0.1¢ 6.0 ;

* sandy - !
loam

: : . !

15« Bedrock ) '

- {

!

. - i

. B N

Flooding None Hydrologlc group: s

Depth to water tabla: 5 feet Depth to bedrock: B to 20 inches ;

t

Corroslvity - uqconted steel: Low Corroslvity = concrete: Moderate to high

SUITARILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE i

Rosd(lll Fair; linited volume of material; poor on slopes over 16 percent
Sand Unsuited

Grave!l Unsuited

Topsoil| Poor; low natural fertility; shallow to bedrock . ?
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES ] {
|
i
\
'
i
]
'
\

1 ield
[eptic Tank Fiiter Flelds Severe: shallow to bedrock

PBewsge Legoons
Severe: shallow to bedrock; moderately rapid permeability; sloping to hilly terrain

Fhallow E tl
aiiow Excavationt Severe: shallow to bedrock, sloping to hilly terrain

Dwellings: H
With Basements Severe: shallow to bedrock, sloping to hilly terrain . i
Without Basements . ‘.

fenitary Landitl Severe: shallow to bedrock, sloping to hilly terrain

[Local Roads and Streets .
Severe: shallow to bedrock, sloping to hilly terrain

Potentiul Frost Action Low

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas opi1l1py to bedrock, no or very few suitable sites

Embarkments, Dikes, and Levees pderately rapid permeability, shallow to bedrock

.

Dselnage of Crupland end Pasture

irrigation

Teeraces end Diversions

Gressed Waterwaye

1/ Use In conjunction with Gulde to Soll Survey Interpretation Sheets. Pags 1 of 2

csrsmvAnacT 0EDNRT. SUBJECT TO REVIEW
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Aress Foderale or novere onh slopes over ldh; shallow to Ludrock; bow natural ltectility; subject
to compaction; low naturaY catrying capdacity {or intensive use

Todurate, scvere on siopes over 1d percent, shallow to Ledrocx; sloping to hilly terrain;
low natural fertility

Playgrounde Severn: sloping to Lilly terrain; subject to compactiun; low natural carrying capacity ltor
intensive use

Foths ond Tralla] S11Zht, nodcrate on slopes over 10 percent: sloping to hilly terrain

Picnle Areses

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—-(Hizh lcvel management)

Prases of Safl Less
Serley Capabllity N T ?
4
2 to 103 slope| yIe L3711 2,2 |
18-35% slope Vile
PASTURELAND AND HAYLAND
Pi::r::“’f Group Specles, Yield In AUMs for Dryland (Irrigeted) Forsge Production
.
WILDLIFE HABITAT SUITABILITY
Potertlal for-- Fotentlal {or~~ .
oL 0 3 M
Fhases of Grain and Grusses, wid tardwood Coniferous Wetland Mﬁ‘nuow Openland | Wood{and Wetland
Setfes Seed C L Herbaceous | Trees snd tant Food and Water dhf . A A -
ee rops egumes Plants Shrubs Plants Cover Devet. wildilfe Wildilie wildlife
Al Y- Poor Fair Fair Fair Fair V. Poor |V. Poor Poor Fair Very . f
. - poor (
WOODLAND SUITABILITY ’ 1 ¢
Phases of Orcdi- Potential Productivity _ Woodland Manugement Hazards . Suftuble Species Other i
Serles nation Important S:te Frosion Equipment Seeding Plan: To Favor | To Plant
Trees Index Hazard Limitatlons Mortallty Competition ¢ m,‘
All Jack plne 50 Moderate] Slight Slight Slight Jack pine
Trembling 50 to to Red pine
aspen severe severe on .
White spruge 45 pn steepelr steeper
slopes slopes
RANGE
Phases of Series Range Slte Neme Cltmax Vegetation and Productivity of Air<Dry Herbage (Ib./ac.)
! .
13
H
WINDBREAK l
t
Group Adapted Trees to Plant Tree Heizht Prediction Relative H
8t 20 Yeurs Age Vigor '
'
'
L}
. .
OTHER L

Potential preductivity is low., Lov natural fertility, No native plants suitable for graring.
Vatershed - shallov to bedrock; erodibility class 1I1; morhumus; *infiltratior. €©,15 to O.3"/hr,:

pexmeability 2 to 6,3“/hr.; voderste ruroff; well drained. *Infiltrstion rate reeds further b
conslderation, )

GAB BB O, e 8RN FOR INTLRIM USE Page 2 of 2 -
Subject to change on completion of coordinatien betucen MLAA'S .
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U, §. DEPARTMENT OF AGRICULTURE 149 e SENIES
$0iL CONSERVATION SERVICE & STATE

SOIL SURVEY INTERPRETATIONS L/ waa s o0

Yirnesota

This series consists of somewhat excess{vely drained sofls formed in & Lo B inches of dar< trewn ard
gtrong brown, strongly and very strongly acid loam over tedrock, Bedrock outcronpings are cormon. The
terrain is broken, irrepular and eloping to hilly, These snils occur within the Laurentian Shield country
of northeastern Minnesota,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Major Conrse | Percentage less thun 3 inches _ | Avall. Soii Shrink
Soll Claasification Fract. Passlirg Sieve Nn,-- LL Pl p;:;'::: Water Reac- Swell
Horlzons USDA Inlfied ASHO >3 in. 40 200 in./hr. ?a?nc. tion Poten-
(inches) Texture Unifle AASH T A 10 in./in. pH tial
T
/D to B8 }/Loanm ML-CL A-L 75-95 {70-90 $0-80 | 55-70 {10-30 |5-10 |0.63 to} 0,15 4.5 Low
- 2,0 to to
0.20 5.5
84, Bedrock
Flooding None Hydrologic group: D R

Depth to water table: Over 5 feet Depth to bedrock; B inches or less

Corrosivity = uncoated steel: Low Corrosivity - concrete: Mpderate to high

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Rosdflll] Poor: shallow soil, outcrops of bedrock are coamon

Sand Unsuited

Gravel | Unsuited

Topsotl| Poor: extremely shallow to bedrock
DEGREEL AND KIND OF SOIL LIMITATION FOR SELECTED USES

Beptic Tank Fliter Flelds  geyere: extremely shallow to bedrock; sloping to hilly terrain

* Pewage Lagoons . . .
Severe: extremely shallow to Yedrock; sloping to hilly terrain

Phallow Excavatione
Severe: extremely shallow to bedrock; sloping to hilly terrain

‘ Dwellings: .
With Basements Severe: extremely shallow to bedrock; sloping to hilly terrain; low clay content;
Without Basements well drained

Fwnhnry Landfill
Severe: extremely shallow to bedrock; sloping to hilly terrain

’Local Roads and Streets
Severe: extremely shallow to Ytedrock; sloping to hilly terrain

Potential Frost Action Low

MAJOR SOIL FEATURES AFFECTING SELECTED USES

d .
Pond Reservols Areas  orallow to bedrock, no suitable sites

Embankments, Dikes, ond Levees cuy)loy to bedrock, limited volume of material

)Dr.lm.: ol Cropland and Pasture

| Irrigation

[Tesrrsces and Diversions

Grasped Waterways

‘l_/ Uae In conjunction with Gulde to Sall Survey Interpretation Sheets. ’ Pago 1 of 2
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DEGREE OF SO LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Ceinp Arcas Severe: irtevular, troxen slm-lr.q, to FiITy teriain: cxtremely shallow soils; soils

subjrct to compaction; lov natural fertilitv
Plenic Arcas Geverr: irrepular, broken, sloping to hilly terrain .
Playgrounds Severe: firrcpular, broken, slopirg to hilly terrain; extrenely shallow soils

vodrate on o to 134 prrcent slopes and scvere or. slopes over 1A rercent; irregulsr.

Paths end Trells ‘i
Lroren, sloping to hilly terrain

CAPABILITY, SOIL LLOSS FACTORS, AND POTENTIAL YIELDS--(High level management)

Phases of . Soil Loss
“ o Sertes Capability = T
S to 18 percent!}! VIIs - -
slopes

18 to 35 percen{ VIIs

slopes
PASTURELAND AND HAYLAND
Phases of Specles, Yield In AUMs for Dryland (rrlgated) F Productt
Series Group pecles, Yle a s for Dryland (irrigated) Forage Production
PGSO, S .- -
, -
-
WILDLIFE HABITAT SUITABILITY
Potentlal for-- Potential for-- o
Phases of Grain »rd Grasses, wild Hardwood Conlierous Wetland Sh.allcw Opentand Woodland Wetland
Serles Sced C L Herbaceous | Trees and Plant Food and Woter Al Widl e witati
ce tops egumes }"l:\n:s Shrubs iants Cover Devel. dlife e nile -
V. Poor Poor Poor Poor Poor V. Poor V.Poor || Poor Poor Very
: poor
R
WOODLAND SUITABILITY
Phases of Ordi- Potential Productivity Wood!and Managerf\tn!.!(azards . Suituble Species Other
Series patton Important Site Erosion Equlpment Seeding Plant To Favor | To Plant
Trees Index Hazard Lirmitations Mortality Competition
All Jack pine <40 Moderate | Moderate Slight Slight Jack ping
to to
severe severe
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (!b./ac.)
WINDBREAK
Group Adspted Trees to Plant Tree Height Prediction Relative
et 20 Yenrs Aye Vigor
!
OTHER

Yatcrshed - Extremely shallow to bedrock; worhumus; permeability 0.63-2,0"/hr.; rapld runoff; low storage;
somevhat excessively drained, .

Vo MCLLIRR S, SR 8a 7] FOR INTEZRIM USE Page 2 of 2 . -
Subject to change on conmpletion of courdination Lotween MIRA'S ) .~
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U. S, DEPARTMENT OF AGRICULTURE SERIER .
s SOIL CCONSERVATION SERVICE STATE Minnesota
. 1/ :
SOIL SURVEY INTERPRETATIONS = MLra __ B9, 90
Rev, DHP
‘ Date: 2/72

tly sloping to steep well drained sotls formed in 20 to 40 inches of trownish
an glicial till that {s underlain by bedrock, Occurring at
These soils occur in the Laurentian Shicld

This serles consists of gen
pediun to very strongly acid, gravelly sandy lo
depths of 10 to 24 inches fs & 5 to 16 inch thick fragipan.

country of northeastern Minnesota.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

3te jor . Coarse | Percentsge less then 3 {faches _ | Avall. Soit Shrink
Solit Classlfication Fract, Passing Sieve No.-- LL P1 P;T;‘T; Water Reac- Swell
Horizons USDA >3 in. . Crpac, tion Poten-
(nches) | Texture Unified | AASHO 7 4 10 40 200 In-/he. n./in. oY tial
o t»d"l‘s Gravelly SM A2 50-75 J0-65 |30-55 { 20=35 | 10-20] 0-4 |2.0-6.310,1C to| &.0 to Lov
sandy 0.1¢ 6.0
loam
15 - 30 [Gravelly SM A2 50-75 {40-65 [30-55 | 20-35 | 10-20| 0-& }0.06-0.3 ,05- .5 to Low
(Frazipai}) sandy .09 6.0
loam ’

Flooding None Hydrologic group: B

Depth to water table; Naturally well dtquEG Depth to bedrock: 20 to 40 inches

.

Corrostvity - uncoated steel: low Corrosivity - concrete: moderate to high

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadtitt| Fair: Limited volume of material, poor on slopes over 12 percent

Sand Yoor

Gravel | Poorv

Topsoil| Poor: Low natural fertility; high coarse fragment contant; less than 40" to bedrock

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

eptic Tank Fllter Fields
Severe bedrock at 20 to 40 inches; hardpan; sloping to hilly terrain

beuuze Lagoons N
Severe bedrock at 20 to &40 inches, sloping to hilly terrain

- [Shellow Excavetions

Severe bedrock at 20 to 40 inches, fifficult to dig if dry

Dwellings:
With Bamements

Without Basementa S€vVere bedrock at 20 to 40 inches; sloping to hilly terrain

Sanitary Land(ill
Severe: bedrock at 20 to 40 inches, sloping to hilly terrain

Local Roade end Streets

Severe: bedrock at 20 to 40 inches seepage al'ong hardpan; sloping to hilly terrain

Potential Frost Actlon 1.,

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond .
ond Reservolr Areas podrock at 20 to 40 irches, no or very few available sites

Emberinents, Dikes, snd Levees pogrock at 20 to 40 inches, high content of coarse fragments

Dretnege of Cropland end Pasture

flrrlgetion

[Terewces and Diversions

Gressed Zuterwaye

3/ Use In conjunction with Cuide to Soil Survey Interpretation Sheeta, Page 1 of 2
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas Moderate to severe: sloping to hilly terrain
A . . .
Pienic Arens Moderate to severe; sloping to hilly tercain
J . .
Ployrrounds Severe: sloping to hilly terrain
Pethe wnd Tralls S1ight to moderate: sloping to hilly te:rain
CAPABILITY, SOIL LO3S FACTORS, AND POTENTIAL YI{ELDS—(Hirh level management)
Phases of . Soll Loss .
Serles Copability i T
2 to"18 percent Vie .37 12,2
slope
18 to 35 percent{ ViIe
slope
PASTURELAND AND HAYLAND
P,::::’M Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Productlon
T
’
WILDLIFE HABITAT SUITABILITY
Potential for-- Potential for--
Phasms of Wild Hardwood . Wetland Shallow . R .
Serles sGr:ln and Grasses, Herbaceous | Trees and Cc;:ilc;ous Fond and Water C::gx:‘:""d v';f[g?‘“d :e:}:md
eced Crops Legumes Plants Shrubs ants Cover Level. ildlife ife itdtife
Poor Fair Fair Fair Fair V. Poor| V. Poorlj Ppoor fair very
All \B v
poox
WOODLAND SUITABILITY
Potential Productivity Wocdland Manaazment Hazurds Suitebl= Species Crther
Phs..rre‘sd 0:‘:;' important Site Erosion Egquipmnent Seeding Plant To F To PL
i nation Trees Incdex Hazard Limitations Mortality Comp=tition o ravor ° ant
All Trembling
aspen 50-60 Moderate Slight Slight Moderste Jack pinel
Jack pine to to Red pire
Vhite sprufe severe severe
! on hi!l_\J on hilly
terrain terrain
RANGE
Phases of Serles Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)
WINDBREAK
Group Adspted Trees to Plant Tree Height Prediction Relative
8t 20 Yenrs Age Vigor
OTHER
Potential productivity {s lovs, Lou nstural fertility, No plants suitable for gfraring,
Waterghed - Shallow to bedrock; erodibility class [11; mor humua: *infi{ltratinn €,1°-0C, 2"/hr.
permcability 0,06-0.2"/hr,; wmoderate runoff{; well drained, “Inf{ltration retes reed further considerarinn

s U LR e sioa NI

FOR INTERIM LSS
Subject to chaniec on completion betueen MLRA'S

Page 2 of 2
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© U. S, DEPARTMENT OF AGRICULTURE SERIES — -
$0IL CONSERVATION SERVICE STATE Mitnesota

SOIL SURVEY INTERPRETATIONS L/ wra 8% 90

R
Rev, DFFP-ELB TI/71

This series consists of gently sloping to steep well drained soils formed in 8 to 2¢ inckes of dark
ellowish brown to dark brown, medium to strongly acid, gravelly sandy loam glacial till that is urderlain
by bedrock. Coarse fragnents occufy about 25 percent of the soil materiai, Tnese soils urryy vttt o
Laurentian Shield country of northeastern Minnesota.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Mo jor . Coarse Percentage less than 3 inches - Avall, Solt Shrink
Soi! Classification Fract, Passing Sieve No.-- LL P1 P;::’::; Water Reac- Swell
Morizons _ UsDA o >3 in. o in. ) Capac, tion Poten-
(nche s) Texture Unified AASHO . 4 10 40 20 n./hr in./in. oH tiat
c-15 Gravelly SM A2 T0=75 [C0-A5 30255 | 25-35 {10-20 | C=¢ 2.0 to 6,10 td .1 1o Low
sandy A3 (IR qon
loan .
15+ Bedrocr ;
i
: .
i
Flooding None Hydrologic group: B
.| Pepth to water table: Below 5 feet Depth to bedrock: 8 to 20 inches . ‘
Corrosivity « uncoated steel: Louw Corrosivity - concrete: Moderate to high .-
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE !
Roadfilll Fair: limited volume of material; poor on slopes over 18 percent H
Sand oor - .
Gravel Poor
Topsolt|{ Foor: natural low fertility; shallow to bedrock; 25 percent coarse waterial T
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES :
Beptic Tank Filter Fields R
. . Severc: shallow to bedrock
PBewage Lagzoons g
Severe: shallow to lredrock; moderately rapid permeatility sloping to billr teryain :
hellow Excavations i
Severe: shallow to bedrock, sloring to hilly terrain g
)
Dwe!llings: i
With Basements . . N
3 . : , o . i H
Without Basements Severc: shallow to hedrock; slopirp to hilly terratir i
Banitary Land!ill . . ‘
Severc: shallow to bedrock, sloping to hilly terrain .
L.ocal Roads end Streets . \ .
Severe: shallow to bedrock, sloping to hilly terrain !
Potential Fros! Action Lov: t
MAJOR SOIL FEATURES AFFECTING SELECTED USES | }
Pond Reservolr Areas chj]llpw to bedrock, no or very few suvitable sites ;
Embank ta, Dikes, and . o
mbankments, Dikes, and Levees Moderztely rapid permeability, shallow to hedrock
Drolnege of Cropland end Pasture i
lerlgstion }
Terreces and Diversions |
Gressed Waterwaye .
C t
1
YI0a4CH it oLm, e e 1977 _l_,/ Use In conjunctlion with Gulde tu So1l Survey Interpiretation Sheets. ) Paqe 1 of 2 !
i
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES . _.

Coemp Arcas idernte to severe: shallow to bedrock; sloping te hilly terraing low natural fevtility
Picnie Aress poderate to severe shallow to hedrock: sloping to Lilly tervain: low natural fertility
maderite Lo rapid permeabilityy subyect to compaction
slayrrounds Severe: sloping to hilly terrain: subject to compaction; low natural carrying capacity for
J_x;’f;usi'.‘s; NI .
Faths and Trails] Sliphl to nlerate: sleping to hilly terrain
CAPABILITY. SOIL LOSS FACTORS, AND POTENTIAL YIELDS~(High level management)
Phases of Soll Loss
Serles Capebillty < T
2 to 12 percent)  yre  [.37)2,2
£lope
1R to 3% percend VIIe
slope )
PASTURELAND AND HAYLAND
Pl';osles of Group Specles, Yield in AUMs for Dryland (lerigeted) Forage Production
etrties
! WILDLIFE HABITAT SUITABILITY
Potent{al for-- Potential forew
vetland 1 ’
Phases of Graln and Grasses, wild Hardwood Coniferous ¥etlan Sh? tow Openland | Woodland Wetland
Serles a Herbaceous | Trees and | = ) Food and |  Water Witdir wildiif wildLif
Seed Crops | Legumes Plants Shrubs an Cover Devel. i : °
Al) V. Poor Fair Fair Fair Fair V. Poor V. Poor Poor Fair Very
poor
WOODLAND SUITABILITY
Phasea of Ordi- Potential Productivity i \loc?d.and Management Hazards Suitable Specles Qther
Serles natlon Important Site Erosion Equipment Seeding Plant To Favor To Plant
Trees Index Hazard Limitations Mortality Compelition
All Jack pine <50 fodervate Slight Slight Slight Jack nine
Trem! ling <sg to to Red rine
aspen kevere or{ severe on ) .
hilly hilly
terrain terrair
RANGE
Phases of Series Ranye Site Name } Climax Vegetation and Productivity of Air-Dry Herbage (1b./ac.)
WINDBREAK
. Tree Height Prediction Relative
Gro d d
up Adapted Trees to Plunt 8t 20 Years Age Vigor
OTHER
Potential productivity is Jow., Low ratural fertility, No plarts suitable for prazitg,
Watershed - Shallow to Ledrock: eroditility class 111: morhkomas: *infiltration 0,15 to €, 3%/hy. peraesatilig
2-6,%/r,; nodetate runc’f; well drained, *lufiltiation rates ueed further congideration,

. FOW INTERTH useE ' Pego 2 of 2
~honon onlcanmidutdor A IpE FRgntion between MLRA'S
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’ﬁ‘j‘f“s" . U.S.DEPARTMENT OF AGRICULTURE Serices
(F!lc Code 50[1.5-12) SOIL CONSERVATION SERVICE l / STATE \14--).3‘.‘-,\.{
SOIL SURVEY INTERPRETATIONS = mLra _ 83, 82, «, 92
SIRPORP Y RHL, 11-,2

Rev.
" .
This land type consista of relatively irpermeable hard igneoussand sedirmentary bedrock in Hortheastern
Minnesota, Typically this tyve of land consists of bedrock outcrop that is in corplex patf.ems with
other deeper soils, The land i3 typically breken and irregular with nearly level

to steep slopss.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

inc it i ‘Shrink
Major Classification CAozu: Percentage lc-': lhun'l inches Permea- Ava Soit rin
. Soil Fract. Prasing Sieve No.-- LL P1 bility Water Reac- Swell
tiorizons USDA . >3 in. Capac. tion Poten-
d AASHO 4 o 40 1] In./hr.
linches) Texture Unifie AS 7o ! 200 n In./in. PH tial

— Kard bedropk, maberialfis uncfiassified —— —— --- ==

s e e

Flooding None Hydrologlc group: [}

Depth to water table: Deeper than 10 feet T . Depth to bedrock: () {5 J; inches

Corrosivity - uncosted steet: Iow " . Corrosivity ~ concrete: LoW

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

A[Ro.dm: Pocr: hard bedrock

fsand Tasuited

Gravel | Unsuited

Topsoll| Unsuited

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

© Beptic Tank Filter Fields
Severe, hard bedrock

bewnge Legoons

Severe, hard bedrock

Phallow Excavations -

Severe, hard bedrock

Dwellings:
With Basements
OB OOOTTN Severe, hard bedrock

Fenitary Landfilt
Suvere, hard bedrock

Local Roads and Streeta

Severe, hard bedrock

Potential Fros: Action Low

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

hard tedrock

Embaenkments, Dikes, and Levees

bord Yed-oci
Drainsge of Cropland end Pasture

wnsuited
1lnl;-llon .

T _meanited

Terraces and Diverslons

wnsuited
(rvavsed Woterweye

unauited

= = A A NEVMIEW
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MN-SO0ILS-3
11-71

(File Code SOILS-12)

1l

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Areas
Sevare: hard bdrock
Plcnic Areas -
Gevere: hard bedrock; includss nearly level areas tnav are suited for this use,
Playgrounds .
Ssvere:  hard Yedrock
Peaths and Treuls ey
: Sliphts 0 to 18% slopss; Severe: 1B 4o 357 slovess plizpary when yek
CAPAEBILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level mansgement)
Phases of et Sall Loss
Serles Capudliity p=r—r—g
A VIII -] - Not suijted for cyltivated ¢rops
PASTURELAND AND HAYLAND
. P‘;";. of Group Specles, Yield in AUMs for Dryland (Irriguted) Forege Production
eries
, .
WILDLIFE IHABITAT SUITABILITY
Potentlal for-- Potential {or-~
Phases of Wild Hardwood . Wetland Shallow i L
Serles Gr;ln and Grusses, Herbaceous | Trees and C:;\;lerous Food and Water o;e:hnd Vvooljland ’i«ﬁexla.nd
. Seed Crops Legumes Plants Shrubs ants Cover Deval. tidsife wildlife Wwildlife
A Very poor|Very pool Very Very |(Very poor| Very Very Very Very poor| Very
‘ poor poor poor poor pcor poor
WOODLAND SUITABILITY
 Phases of osdl- Potential Prnduc(.lvi!y Woodl§nd Management Hazards Sultable Specles Other
Series nation Important Site Erosion Equipment Seeding Plant To Favor To Plant
. Trees Inde=x Hazard Limlitations Mortality Competltion "
Wack Pine . Pack Pine
fled Pine Very . pJund per-
m D Cedar low Severse Severe Severe Severe shrub
type
RANGE .
Phaeses of Series Fange Site Name Cilmax Vegetation and Productivity of Alr-Dry Herbage (1b./ac.)
WINDBREAK
Group Adspted Trees to Plant Tree Helght Prediction Relative
at 20 Yeors Age Vigor
OTHER
T Page J of )
FOR INTERTH use . amm cse s saE=Apg 8,0-29,769
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MRTSC Trial Form
Flle Code Soile=12
Rev, 9-10-71

. 8, DEPARTMENT OF AGRICULTURE

S$OIL CONSERVATION S5ERVICE

SOIL SURVEY INTERPRETATIONS L/

\‘5
&J’

BERIES ___
STATE _ Hinnesota

‘MLRA __88, B9

REV. ROP-ELB 8-71

These are deep, poorly and sowewhat poorly drained, nearly level, clayey solls with slow permeabiaity on

glacial lake plains,
gray clay loam about & fnches thick.

The surface layer is black clay about 2 inches thick.
The subsoil {s very firm datk gray and olive gray clay. The under-

The subsurface layer is dark

lying material Ls olive and olive gray clay witb mottles., HNative vegetation was wixed deciduous and
coniferous forest. . .

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

1 Coarse | Percentage less than 3 inches . _ | Avell. Soil Shrink
‘S:J,l‘:r Clessificatlon Fract. Passalng Sieve No.-- LL P1 ;:;;‘:; Water Remc- Swell
Horl USDA . 23 in. - Capac. tion Polen-
(l::h:::‘)‘ et | Unliied | AAsHO |77 4 10 40 200 L i ot
0-5 Clay and CH A-7 100 |35-104 B85- [70-90 {50-70 {30-50{.06-.20}.13-.16/5.6-6.5 Hod.-
clay 95 High
loam
5-23 clay CH A-7 100 100 | 95- |85-95 [50-70 B0-50 }.06-.20].10-.14{5.6-7.8] Righ
100
23-60 clay - CH A-7 100 | 100 P5-10085-95 }50-70 | 30-50}.06~.20 {.09-.13{7.5-8.00 High

Flooding Slight

Depth to water table:

Seasonsal high water table at 1 to 3 feet.

Corroslvity - uncosted steel: Very High

Hydrologlc group: D

Corrosivity - concrete:

Depth to bedrock:

Greater than 5 feet.

¥oderate

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadflil| Poor: poor shear strenzth, poor workability, high shriank-swell, high compressibility.

Sand Not sultable.

Gravel |Not suitable.

Topsoll|Poor: fine textured, low organic matter.

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Keptlc Tank Fllter Fields Severa: slow permeabllity; fine soil texture; seasonal high water table ar 1l to 3 feet;
poorly and very poorly drained.

jSewage Lagoons Severe:
at 1 to 3 fee

slow

Eermeabilicy; nearly level slopes; fine soll texture; but seasonal high water tabla

Shallow Excevations Severe: high water table; fine textured.

Dwellings: Severe:
at 1 to 3 feet.

Poor soear strength; high shriok-swell; high compressibility; seasonal Liizn water table

{panitary Landflll Severe: Poorly and very poorly drained; slow permeability; fine soil texture; poor workability;
slippery when wat,

’,Locnl Roads and Sireets Severe:
potential.

Poorly and sowewhat poorly drained; fine soll texture; high shripk-swell

Potentisl Frost Action Moderate - S50il texture, poor and sumevhat poor drainage

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas 510w permeability; good resistance to piping.

Embackments, Dikes, and L=vees HIigh coopacted permeabiliry; hizn compressivility; ssasonal high vater table at
1 to 3 feet; nood resistance to piping; poor shear strenath; hiesh shrink-swell poreatial:neo

Drulnuge of Cropland ond Pesture Fine textured material throughout; scasonal high water table at 1 to 3 feet;
slow perpeab{licy; occasjionally flooded or ponded.

S

lerlgation Usually not considered hecause of the poor and sonewhat poor soll dralnsge; slovw perseabllity,
very slow {ntake rite,

Terraces pnd Diverslons

[Graesed Waterways Fine textured waterial throughout; poor and somewhst poorly drained; uvsuslly nearly level
topography; puor workability,

wios go-Li0cOD BADP V094

1/ Use in conjunction with Guide to Soil Survey Interpretution Sheets,

cem e o PP\ E\AS

Poge 1 of 2
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Newj 12

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Atens

Severe: Slow permeability; puorly and somewhat poorly drained; woderately fine and fine

texturnrd surface.

Plenie Areas

Severe:

toorly and somewhat poorly dralned; woderately fine and fine textured surface.

Playgrounds

Severe: 5low patweablllty; poorly and somewhat poorly drained; moderately flns and five

textured surface,

Paths and Trails

Severe: Poorly and somewhat poorly drained; moderately £ipe and fine testured surface.

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)

e e e o e e e e vt e e <

P e e . b - 4 ——— o bt o e Lo

£ _T Attalfa- Clover- [ClovEr- T Blpegrass
Phazes of Capabliity So'(l Loty Oats Alti;lgl rans Rk HTRBS ?,f?:[},re
Serles IS T Bu, Sns Lﬁﬁﬁu TN Pusture Ald
0 to 271 slopes 8 44Y -1 - 65 4.0 6.0 3.5 5.2 4.8
PASTURELAND AND HAYLAND
P::’;' of Grouap Specles, Yleld in AUMs for Dryland (Irrigated) Ferage Production
- - Series
v
WILDLIFE HABITAT SUITABILITY
Potentlal for-- Potential for--
witd v h
Phases of Grain and Grasses, il Hardwood Conlferous Wetland SH.‘HOW Openland Woodland Wetland
Series Seed C L Herbaceous | Trees and Plants Food and Water wiidLit Wildiif wildlif
eec Lrops cRumes Plants Shrubs Cover Devel, site © e
All Poor Fair Fair Fair Fair Good Good Falr Fair Good
WOODLAND SUITABILITY
Phazes of On‘ﬂ- Potential Proaductivity - Woodland Management Hazards Sultable Specles Other
Serlex natlon Important Site Erosion Equipment Seeding Plant To Favor | To Plant
Trees Index Hazard Limitations Mortallty Competition
0 to 27 2w Aspen 76 Slight | Moderate |Moderate | Severe White
slopes . spruce,
- [White sprute 53 White pin
RANGE
Fhases uf Series Kangze Site Name Climex Vegetation end Productivity of Alr-Dry Herbage (Ib./ac.)
WINDBREAK .
Group Adapted Trees to Plant Tree Height Prediction Relative
! 20 Years Age Vigor

CROPLAND

Ceneral productivity {s moderate to high {f the wetness hazard has been corrected and the lime and
fertilizer requirerents are met. Clizate restrints the cboice of crops. Snow cover is commvonly
continuovs throughout the winter.

. .

PRELIMINARY DRAFT RERQRT
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MN-$0TLS-3 U. 8. DEPARTMENT OF AGRICULTURE SERIES __
11-71 . SOl CONSERVATION SFRVICE - sTate Minnesota

(File Code sOILS12) SOIL SURVEY INTERPRETATIONS 1/ wira _88-1
Hov. KL 11-72

This scries cunsists of very poorly drained clayey soils occupying concave slopes on glacial lake plains,

. Typically these soils have a mucky surflace layer about 6 inches thica. The subsoil 15 mottled, dark gray,
noncalcarcous clay about 12 inches thick, The substratum is gray or olive gray calcareous clay. Most areas.aro
irregular shaped and range from 5 4o 15 acres in size,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING © = 7
- X Coarse Percentage lese thun 3 inches N N Avnii. Soll Shrink
’*15':”"‘;’ Classification . | Fract. sre P"‘:"S Sieve :{‘“'_1 L - ‘;:;‘:;’ V»‘nlter Reace | Swell
Horizons USDA N 23 an. . i . Capac. tion Poten-
“::‘h':‘) SR | uninied | aAskO |77 4 10 40 200 e e | o o
0-6 tuck - |a-B == | Mot puitaipe for — | oo |.06-0.6]e35- {5.6- —
* lengineering pieve hnalysis ) L8 6.5 -
6-18 Clay ci (a7 | o 100 {100 | 95- |B5-95 F0-70 |25-50{,C6-.20 [.10-.1L[5.6- | High
100 ) ' ! - Te3
18-60 Clay CH  |A-7 0 100 {100 | 95- |85-95 50-70 |25-50{,06-.20 [.C9-.13|7.L- | High
100 ) B.L

Flooding Qgcasional ly ponced . Hydrologic group: D

Depth to water table: g g . 2 ft, perched May to November Depth to bedrock:  Groater than 5 feet

I.ow'
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Corroslvity - uncoated steel: ¥ieh Corrosivity - concrete:

Roadlill] Poor: high shrink-swell, low-strepgth, wet
Sand Uasuited

Grawel | Unsuited -
Topsoil| Poor: too clavey, web ) ) o ] -
DEGREFE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Beptic Tank Filter Fields
Severe: water moves through the s0il too clowly, wet

Tewage Lagoons

Severe: too ruch organic matter in surface layer, wet . ' ' - -
Shallow Excavations ‘ : . . . - ’ '
Severe: wet, clayey

Dwellings:
With Hasemente Severe: wet, high shrink-swell, low strength

] Sbodooodironemacx

Sanilary Landfill
Trench type Severs: wet, clayey

l.oc4l Roads and Sireets . ; . . . . -
vere: wet, clayey . . . . . -

' .
Potential Frost Action VModerate

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas.

Favorable, slow permeability

Embankments, Dikes, and Levees

Low _strongth, hiph coooressibilite

IDretnage of Cropiand snd Pesture

Slow pameabilaty, clayey, w3t ) : -
Irvigati . . :
gotion Kot needed
Terrecea snd Divervtons
liot reeded
Grassed Wetlvrweays

Not needed

«PRELIMINARY DRAFT REPORT,SUBJECT TO-REVIEW e 101 1

$.8-29,78v

e ———————s - ——
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MN-SOILS-3
-7

»

(File Code SOILS-12) o L ‘ L

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

4 A .
Comp Arras Sivern:  wet, poor trafficability
Plcnic Areas
Srvere:  wet, mor trafficatdlity
Pleygrounds .
7 Saverv: wet, poor trafficability
Pethe and Tralls
Savere:  dJet, poor trafficabilitvy
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—~(H:igh level management)
Pheaes of Copsblll Soit Laas} OATS SORI { > LEGWE 1ZGUME
C Serles ety YT T STLAGE FASTUFE C2A53 CRASS
Bu/A T/A ARt T/A AUM
A IVw ee || 55 b1 Lha 3.5 502
!
PASTURELAND AND HAYLAND
P};";‘ of Group ” " Specles, Yield in AUMs for Dryland (Irrigated) Forage Production )
eries .
, .
- 1
= . R e N -
WILDLIFE HABITAT SUITABILITY -
Potential for-=- " "Potentlal for-~
Phaszes of wild ilardwood Wetland Shellow . .
Serles SGV;lg'lnd i’"”!" Herbaceous | Trees and Cc;‘}"'::o.u’ Food and Water 0;;:}?'"‘1 V«;;::::fnd ;'|'3:,:d :
ee rops egumes Plants Strubs ants Cover Devel. . itfe e iidiife
A Very Poor} Poor Poor Poor Poor |Good Good Foor Poor Good
. WOODLAND SUITABILITY
_ Patertial Productivity Woodiand Management Harnrds Suitable Species Ozher
Pl;:‘:: of nD.:‘d; Important Site Erosion Equipment Seeding Flant * To F To P!
ries 3 Trees © Index Hazard Limitations | Mortellty | Competition o Faver o Piant
Black Ash LS v :
A1l W 4spen 60 Slight Severe Moderate | Severe M ack
9] ack Spruce
Spruce '
RANGE
Phases of Serles Renze Site Name Climax Vegetation end Productivity of Alr-Dry Herbage (Ib./ac.)
H A
VINDBREAK
Group Adapted Trees to Plant Tree Helght Prediction Relatwve
at 20 Years Ace Vigor
OTHER
L]
. PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW
‘ S
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MN-SO1LS-3 U. 8. DEPARTMENT OF AGRICULTURE SERIES
:l-:! Code- SOTLS-12) . son.coxsrm ATION SERVICE Ny staTe _Minesota
File Code- -12 .
. SOH_SURVEY!NTERPRETATWONS— .. mLra _ 88

Rev, RRL  11-72
Thi.s 1series conuisto ot well drained and hoderntely well drained clayey scils occupying nearly level <o
- h11ly slopes in glhcial lake plains, ‘Typically these soils have a silt loam surface layer about 6 inches
thick. The subsoil is dark brown or dark grayish brown redium to slightly acid clay. The substratun i3
grayish brown calcareous silty clay. Most areas are irregulor shaped but some areas are elongated ridges.

- ..

Te2 L [ iy

ESTIMATED SOIL PROPERTIES élGNIFICANT TO ENGINEERING

.

o Coar Percentage l=ss than 3 inches Avalil. | . Soll Shrink
5;';’;;" Claxslfication Ft:r’:r ‘ P::::nﬂ Si!r\-«-gxo.-‘:\ ) LL - pre P;:;‘;‘:;‘ \"wuer Reac- Swell
Hori USDA >3 in. e, Capac. tion Poten~
(i:'c:::)' Texture Unified AASHO T 4 10 40 200 In A in./in. pH tial
0-6  |[Silt "ML A-L 0 100 | 100 [95-100P5-100 { 20-35] 0-5 |.63-2.00¢ .22- |S5.6- | Low
loam ) o2k 6.5
6-21 | Clay CH A-T 0 100 {100 |95-10¢ 85-95 | 50-70] 25-50] .06-.20].10-.1L| 5.6- High
’ B o IR 6.5
21-60 | si1tty | CH A-T 0 |100 |100 [95-100 85-95 | 50-70| 25-50|.06~-,20|.09-.13 7.L- | High
~ elay |- - -1 R . L ) A . 8. .
)
Floodlnz None Hydrologic group: D i
Depth to water tuble: Greater than S feet . o - Depth to bedrock; . (Greater than 5 feet
o oL e
Corroslvity - uncoated stecel: Flg.h = Corroslvity - concrete: 7 .., - . R .

- SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE-

[Rondfm Poor: - poor shear strenzth, poor worksbility, hich Nhrlnk-unel"
[5"‘" Unsuitable

Gravel Unsuitable

Topsoil Poor: friable material is thick, low organic matter

DEGREE AND KIND OF SOIL LIMITATION IFOR SELECTED USES

Ecplic Tank Filter Ficlds

Severe: slow permeability . ]
Pewage Lagoons . .
Slight: 0-2 percent slopes; Moderate: 2 to 6 percent slopes; Severe: more than 6 pe cent slopes

PBhellow Excavations

Severe; poor workability

Dwellings: .. . A ]
With Basements Severe; high shrink-swell o o

TSRO X HIAI

Panitary Landflil . ) ..
(trench type) Severe: poor workability
.ocal Roads and Streets
Severe; high shrink-swell, low bearing strength
Potential Frost Action Moderate

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas: B
Slow _permeabilitv -

Embankments, Dikes, eand Levees
Low to mediwn shear strergth; fair to poor coromaction charactoeristisy i

Droinage of Cropland end Pasture
Usually not needed

Irrigetion
Sioq §nCiltraticn; sloy rearmeshility
[Terreces and Divernions

Poor workability

Grassed Waterways

Poor workability -

. ———

Y DRAFT REPORT.SUBJECT.TO REVIEW: vere 1013
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MN-SOLLS-3
11-71
(File Coude SOILS-12)

DEGRE™ * 7 SNOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Are
Comp Arres Severn: rreater than 12 percent slopes

{~derate: slov permeability;

Plenle Aress Slight: 0 to 6 percent slopes; Yoderate: 6 to 12 percent slopes; Sever=s:

greater than 12
})".7'[ »C.ﬁa U}.J}W

Piayarounds Moderata: slcw permeability; Sevem: greater than 6 percent slopes

Peths end Trails
1% $n 25 percend alooes

Sli~nt: O %9 18 pergent slepes; Yoderate:

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)

Phases of Capebilit S5t [ass Corn ’
Sertes epeRltY M Qatg Silage Iepime - Grass Bluegrass
Hay Pasture Pasture
. B/A T/A T/A AW Al
0-2% slopes IIs .L313.2 70 1L ’ L 6.6 .k
2-6% slopes ITe 70 12 B B TR 6.6 Sl
6-12% slopes IITe 65 12 3.5 5.9 L.8
2-12% slopes IIle 65 12 3.5 5.9 L.8
12-25% Slopes: Vie - - -——- 5.0 L.
PASTURELAND AND HAYLAND
1 _P);ls‘:-’ol Group Species, Yield in AUMs for Dryland (Irrigeted) Forsge Production
erleg °° .-
WILDLIFE HABITAT SUITABILITY
Potentlal {for-- { Potentirl for~-
wild dwood ‘ Wetland Shatl
P’;‘t:le:sor Gr;ln snd Grasses, Herbalceoul ';:{:e'!sw:nd Conlx(crouu Foe:dn:nd :’:l:rw O?tnl?nd Woodland Wetland
. Seed Crops Legumes Plants Skrubs P.-nls Cover Devel. “Hdhfe Wildille Witdtiife
Al Good 't Good Good Good Good Poor Poor Good . | Good . Poor
WOODLAND SUITABILITY
Fheses of Ordi- Potentlal P"Cduc"i"l“’ , WOC_‘d!"\d ‘anagement Hazards Suitable Species Other
Series natlon timportant Site Erosion Equipment seeding Plam To Fav fa Plant
Trees Incex Hozard Limitations Montality Competition avor @ an
) Aspen 79 Slight t .
A 10 Red Pine g5 Moderate{ Moderate | Slight Mcderate W, Sprucd W, Sprucd
WhitePine 50 0 to 12% to to to Red Pine | Red Pine .
White slopes; | Severe Moderate | Severe Basswood | Basswood
Spruce o8 Severe Aspen
324 oSl S| 5
32425 —gtero
RANGE

¥ange Site Neme Climax Vegetation end Productivity of Alr=Dry Herhage (§

Phases of Serie=s

b./ac.)

WINDBREAK
Group Adeapted Trees to Plant Tree Height Prediction Relative
8t 20 Years Age Vigor
e OTHER
- PRELIMINARY DRAET REPORT, SUBJECT TO REVIEW. .
FAR IKTFRIM (IS LA

Subie t 1o charvve wn ~cumpletlon of conrdinatiern hetween MIRA'S
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Page 103 4 ‘ . o

A
éo/
U.S. DEPARTMENT Of AGKICULTURE SERIES
$OIL CONSERVATION SERVICE sTaTE _lannssota
1/ ' €5
SOIL SURVEY INTERPRETATIONS - MLRA __©
Rev, Draft WwJA 13-70
This sories consists of pently sloping to very steep, well drained noils formmed in glacial till. These
goils nre on couvex areas of ground and terminal rorainey. Native vegetation was forest. In a representativ
profile, the surface layer is very dark gray loan about 3 inches thick. The subsurface layer is gmyish
brown sandy locm about o inches thick. The subsicil is dark yellcwish brewWn to light olive brewn, {im clay
loam. The underlying material is light olive brown loam. The permeability 15 rodorate to moderately slow.
The organic ratter content is low. 7The reaction is neutral. Tre inherent fecrtility is moderate.
ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING
Maj . Coarse | Percentage 'ess than 3 inches . R ] Avall Soil Shrink
S:)lcl" Classllication Fract. Passicy Sieve No,-o LL Pl Pb;;-;:; Water Keac- Swell
Horlzons USDA R >3 in. . Capac. tion Poten-
(inches) | Texture Unifled | AASHO - 4 10 40 200 tn/hes | ot o
0-3 Joan ML 4A-L D5-100] 90-52] 85-95 [60-75 | 20-1:0{ 1-10 | .6-2.0 [20-.2¢2} .0~ | Hoderatd
7.3
3-9 3andyloaz} SM A-ly bs-100] 90-98] 50-75[35-50 | 25-L0| 1-7 P.0-6.0 }13-.15] 6.5- Low
7.3
9-33 clay CL A-6 bs.-100{ 50-98| 85-95{70-85 | 30-L5 [15-25 D.2-2.0 }.15-.19| 6.1- [Riocerate
. |loam or A-7 6.5
33-60 loan CL A-6 b3-100| 90-98} 85-95}60-75 | 20-40{10-20 0.6-2.0 L17-.19 7.1.--B Moderate
; 7.
Flooding None Hydrologic group: B
Depth to water table: 5-10 feet seasonally high . Depth to bedrock: Over 10 feet

Corrosivity - uncoated steel: Low Corrosivity ~'concrete: LOWw

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadiilll Fajir: mcderate chrink-swell; moderate fros action; a few stores; poor on slopes over 25%

Sand Unsuitable
Gravel Unsuitable
Topsolll  Poor: thin surface laver
. DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

heptlc Tank.Filter Fields

Moderate: moderate permeability in underlying material; severe on slopes over 12¢
ewspge Lagoons N - -

Moderate: moderate permeability in underlying material; severe on slopes cver €3

b)nllow Excavations
Moderate: clay loam texture; severe on slopes cver 12%

Dwellings:
With Basements Moderate: moderate shrink-sw=1l; mocerate frost action; severe on slopes over 127
- Without Basements  Moderate: moderate shrink-swell; moderate frost action; severe on slopes over 123

Sanitary Land(ill

Slight: on 0-12% slopes. Moderate: on 12 to 257 slopes. Severe: on slopes over 25%

LLocal Roads and Streets

Moderste: noderate shrirk-swell votential; moderate frost action potential

1
Potential Frost Action Hoderate

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Aress .
Moderate to roderately slow permeability; deen water table; 2-30% slopes

Embankments, Dikes, and Levees lediun to lcW shear suirezzinj reciun corpressioility; 1oW corpacled p=rTza0llily;
deg to medivm gugcegiiRiiityr to pinings {adr 4o pood compaction charasteristics

Drelnage of Cropland and Pusture .
liot needed; well drained

treigation High available water capacity; ¢-2:2% slomes; rediun water intake rate; a Ied 5.0meS; hod-
prately eleg nae—eanhiYdier ngcavd o7 caras peagd -0

[Terraces and Diverslons 0lOpe3 al@ O.Llen UNeven and CLIFpy; w LA SLONES; lOafy CoXTUNE; LOCCTATeE €3

moderataly glow pormeabilivy

Grasaed Waterways

Well drained; a few stones; 2-30% slopes; high available water capacity

PRELIMINARY DRAFT-REPORT, SUBJEGCT - TOREVIEW
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DEGRET OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
Cemp Ateas Tew
= i-hbs  om DoAY 5lomesy Moderate: on 6-128€ glopes; Severe; on Slopeg over 12%; .P?':nes
A
Plcnic Areas
@ :ones  on 9-F% slopes: Moderata:  opn 6-127 glozes: Severe:  oqn slopes over 12%;3 stones
Pl d
rygrouney M-derate: on 2-€% slopea; Scvare: on slopes over 63
Pa'h d Trails )
e e S1icht: on 2-15% slopes; Moderate: on 18-297 nlopss; Severe: on 5lopes over 255
CAPAZDILITY, SOIL 1.OSS FACTORS, .AND POTENTIAL YIELDS--(High level manapement)
Phuses of ) Soil Lassj Com  Poybeans kWheat Oats ALf. Grass Blusgrass
T Serles Crpadility | ™ hN) Pl Dl Iay T, AUY AL
2-6% slopes Iie .37|L.3] S5 25 L5 75 L.5 6.7 5.0
5-12% slopes IIie so 20 Lo _ 70 4.0 6.0 bL.5
12-183 slopes IV= L5 17 35 65 3.5 5.0 4.0
18-25% slopes Vie -- - - - 3.0 L.5 3.0 )
1237+ slopes VITa - - - - - -= 2.5
. PASTURELAND AND HAYLAND . -
P';‘:r::'d Group Specles, Yield In AUMs for Dryland (Irrlgated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potertial for-- ) Potential fore-
P};::;:'o{ Graln gnd Grasses, Herb‘:i::ous ,‘:;T:’:: Coniferous :‘::;a::d S:I:l'l:rw O?enlxnd Woodland Wetlard r
Seed Crops | Legumes Plants Shrubs Plants Cover Devel. Wildlife Wildlife Witdlife y
2-6% slope Fair Good Good Cocd Poor |Very PocorVery Poor| Good Good |Very Foor] i
6-12% slopg  Fair Good Good Good Poor (Very Pooijvery Poor] Good Good {Very Poor } )
12-182 slope Poor Fair Good Cood © Poor |Very Poorfiery Poor| Fair Good [Very Poor J
18-25% slope Poor Fair Cood Good Poor |Very Pooryiery Pooy Fair Good [Very Poor {
WOODLAND SUITABILITY
Pntentlal Productivity Woodland Manaszement Harurds Sultable Species Other
PZ:::.'“ ‘::ldj' Important Site Erasion Equipment Sceding Plant T
nation Trees Index Hazard Limitations Mortallty Competition o Favor To Plant
2-12% slope 20 Aspen 73t 2.8 5light | Slight Sligh lioderate thite Spruke White Soruce
led Pine |57 (55-62) Red Pine Ped Pine
Mhite Pire |55 (52-58) Maple Hardwoods
Jack Pine [63 (82-62) Basswood
faite Spruck 62 (é0-6L) Aspen
127+ <1 Hoderatel lioderate Slight | Moderate
RANGE
Phases of Scries Runge Site Name Climax Vegetation and Productivity of Alr-Dry Herbage (Ib./ac.) ,
|
WINDBREAK |
Group Adapted Trees to Plant Tree Helght Prediction Relative i
8t 20 Years Ape Viyor |
N Spruce Spp., Pine Spp., Red Cedar, White Cedar 25, 27, 19, 19 Good
Rur Cak, Green Ash, Hackberry, Poplar 25, 30, 30, €O Cood
" Siterian Crab Apple, Arar Maple 18, 20 Good
Eoreysuckle, Lilac 10, 12 Good '
|
CroRIen s OTHER '

|
Gocd productivity. Suitudble for all crops comon to the area. Com srd Scybeans du not niture in the i
northern ranpe of Llese soils because of clinate, Vorkability is poor to fair tecause of the low organic |
ratter content. Water erosion is a hazard on the longur, more sloping areas. Circuy ruspond well to
fertilization and rec~perent., Frecipitaticn ranges from 18 to ¢l inches with 3/L of it falling during
the growing seasou,

|__PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW

POR INTERM UGE
Subject to change upon completicn of coorditaticn between MLRA's
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U. 5. DEPARTMENT OF AGRICULTURE SERIES
o S0IL CONSERVATION SERVICE Ny STATE Ihraasets
SOIL SURVEY INTERPRETATIONS =~ mLrA _89-90

Revised Drafc GDN-RRL 1-73
These are mecaun to slightly nrcid deep very poorly drained orgunic soils. They consist of rmoderately decomposed
cark roddish brown woody materialo throushout cost of the luvers froo 12 to ©1 inches. liormally these poils oc=
cupy bogs ranging from 10 to pore than 600 acras in wize. Wnite cedar, taaarack, black spruce and in places
black ash are the major trees growing on these soils. Some crea3 are ncarly treeless and have chiefly lowland
brush. Thess Boils have a high inherent fertility.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Major Cfieas Conrse | Percentage less than 3 inches . Avall. Soil Shrink
Soll Classification Fract, Passing Sieve No.=- LL P1 P:m:; Water Reac- Swell
Hotizons USDA L >3 in. .y Capac. tion Poten-
(inches) Texture Unified AASHO Te 4 10 40 200 /e | ind/ing pH tial
. 2/
0-60 Mucky ¥T A-3 0 Not |suitaljle foo — — } 10-20 {.LB-.58 5.1-6.5 High
Peat engineering seive analysis
(benic])
Flooding Nome Hydrologle group: D
Depth to water table: , Yoo gurface during most of growing season ~ DePthte bedrock: raater than 5 feet
Corrosivity = uncoated steel: High Corroslvity - concrete: ¥oderate
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Rosclil] noar: arganic soilag Jow kaaring capacity: high saler tanle
Sand Yot suitabls
Gravel Yot suitadle
Topsoll|' Poor when used alone. Iair to good when rmixzd with nineral soil; high water table.

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Keptic Tank Filter Ficlds

Severe: hich weter table; very poorly drained

Rewonge Lagoons
Severe: high water table; pore than 30 percent organic matter.

Phallow Excavatlons

Severe: high water table; very poorly drained; low resistance to sloughing

Dwellings:
With Basements .
Severe: high water table; very poorly drained

PBanitary Landfill
{Trench tvne) Severe: vecy poorly drained; high water table

l.ocal Roads snd Streets

Severe: high water table; h:.gh suaceptibility to frost ection; high shrink-swell potential
no=me than 30 rexcent organic raiier M

Potential Frost Action Hl@

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Aress High water tablo

Embenkments, Dikes, end Levecs

High water table; low shear strengt

[Dlolnaue of Cropland snd Pasture

HRigh watex teble; very poorly dreined; organdc eoils

[lrﬂ(-llon
Figh wate *’z‘n"u-rup_r—y poarly A-aired

[Terraces end Diversions

Yot avplicadble; nearly level bog

Groaseed Weterweys
Yot epplizabluy rearly level bog

PRELIMINARY DRAFT,REPORT:SUBJECT TOREVIEW
= evelling fs rather l:;a: € pressure cxerted upon
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Carap Aress

Severes high water table; poor trafficability

Picnic Arces
Coyers:  high waier table; poor trafficahility

Piayarounds Severe: high water table; poor trafficability

Paths end Tralls

Savere: hich water table; vpoor trafficability

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(Hich level management)

Phases of i Soll Loss| By, Tona-Co AU Tona AUM
Serles Capehillty > Qats Silage Pagturs Loguse—grass
Bluegras$
A1 W = |— 60 12 5.0 4.5 . 6.5

PASTURELAND AND HAYLAND

P?;‘lel of Group Species, Yield in AUMs for Dryland (Irrigated) Forage Productlon
cries :
' WILDLIFE HABITAT SUCITABILITY
Potential for-- Potential for--
- dw g T

Phazes of Grain end Grasses, Wild Hardwood Conliferous Wetland Sh‘a‘low Openiand Woodland Wetland

Serles Seed C L Herbaceous | Trees and Plants Food and Water wiid1if Wildilfe witdlif

i rops crumes Plants Shrubs an Cover Devel. i N
A1 Very Poor Good Fair Fair Good . Good Poor Poor Good
Poar

WOODLAND SUITABILITY

Potential Preductivity Woodland Management Hazards Suitable Specles Other
Phases of Ordi- - -
Serles natlon Important Site Erosion Equipment Seeding Plant To Faver | To Plant
Trees~ Index Hazard Limitations Mortality Competition
A1 ow Black 30-40 Slight Severe Severe Severe Black Black
Spruce . Spruce Srruce
Tanarack TPanarack | Tamarack
White Whnite White
Cedar Cedar Cedax
RANGE
Phases of Series Range S:te Name Climax Vegetation and Productivity of Air-Dry Herbage (Ib./ac.)
WINDBREAK
Group Adspted Trees to Plant Tree Height Prediction Relative
8t 20 Years Ape Vigor
CROPLAND

rotential yields are nmoderzte for the co——only cultivated cropas. The choice of cropa is lirited by
clinute, and a high water table. Crops that cun withotand light frost and have a short growing season
ere beot muited. These ircluda carrots, cabbage, cauliflower, celery, potatoed, cultured sod, radishes,
onions and the like. Soil blowing and fire are epecial hacards,

——PRELIMINARY DRAFT REPORT: SUBJEGHTOREVIEW —
‘ FOR INTERIM USE .
Wide Kb LmCeLn aisa W) Subject to change on completion of coordination between MLRA'S




17e . g

““"
Page 107 : o
* MN-SOILS-3 U. S. DEPARTMENT OF AGRICULTURE SERIES -

11-71 SOIL CONSERVATION SERVICE STATE Minnesota

File Code SOILS—12)
( SOIL SURVEY lNTERPRETATtONS‘—/ MLRA 57, 88-1, 8#8-2
Infttal Review Draft S5CS - 3-73
This serifes consists of nearly level, poorly drained soils, formed in calcareous till. The native vegetation

18 mixed coniferous and deciduous forests, In a representative profile the surface layer is black or grayish brown
sundy loanm or loam about 12 inches thick., The subsoil horizon is grayish brown loam to clay loam about 24 inches
thick. The underlying matecrial is grayish brown loam. Permeability is moderate to moderately rapid. Moderate
ovailable water capacity. Inherent fertility is moderate. 7lhe reaction is neutral,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

M P Coarse | Percentage less than 3 inches _| Avsil. Soil Shrink
S‘:)’i‘;r Classification Fract. Passing Sieve Na.-- LL Pl P::‘?:’i Water Reac- Swell
Horizons Uusha ” >3 in, ” in. ) Capac, tion Potene
(inches) Texture Unifled AASHO T 4 . 10 40 200 in./mr R in./in. PH tial
“. ... |Sandy lohm, SM A-4 .
0-12 fine san!dy ML A-6 100 100 H0-95 §35-75{ 10-40( 0-15{ o6~ .13~ 6.6- Low
loam, lopm 6.0 .22 763
' clay loam, CL A-7
12-36 loan, sapdy ML A-6 100 100 80-10Q0 35-80| 10-50| 0-25{ 2= o15- 6.6- Mod.
clay loaju SC 2.0 .19 7.3
36-60 [0 :
sandy lopm ML A-6 100 100 | 60-95| 30-75 10-40] 0-15] .6- 11~ 7.9~ Mod.
. sM A4 6.0 .19 8.4
Flooding Occasionally ponded Hydrologlc group: C
Depth to.wnler tuble; 1~5 feet seasonal high Depth to bedrock:  Over 10 feet
Corrosivity - uncoated steel: High Co}ro:lvlty - concrete: oy

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadfillf Poor: Poorly drained

Sand Unsuitable
Grawvel Unsuitable

Topsoil| Poor: Poorly drained, thin surface layer
’ DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Feptlc Tank Filter Flelds
Severe: Seasonal water table 1 to 3 feet for extended periods, occasional ponding

Bewayge Lagoons

Moderate: sonal water ﬁable 1 RS 5 feet for extended periods, occasional ponding, moderate to
mntp*"._p L“"\‘\'l {‘.ﬁmﬁ

Phallow Excavations

Severe: Poorly drained, seasonal water table 1 to 3 feet for extended periods, occasional ponding.

Dwelling s:
With Basements Severe: Poorly drained, seasonal water table 1 to 3 feet for extended periods, occasional pofding.

Without Basements Severe: Poorly drained,seasonal water table 1 to 3 feet for extended periods, occasional pofding.

Sanltary Landf{ll
Severe: Poorly drained, occasional ponding, moderate to moderately rapid permeability.

iLocel Roads and Streets 3
Severe: Poorly drained, occasional ponding.

Potential Frost Action  High

MAJOR SOIL FEATURES AFFECTING SELECTED USES
Pond Reservolr Areas Seazgnal water table 1 to 3 feet for extended periods. Permeability moderate to moderal’.c}.(
rapid.
Embankments, Dikes, and Levees llediunm to low shear strength, nedium compressibility, low compacted permeability,
low to r‘f:sj.s.q,mmacib* licy tg nfairg

Dralamge of Cropiand pnd Pasture Poorly al\‘\t_d. .de.:OHil water table 1 (Lo 3 fect Sor extended gnrioda occasional
ponding or flooding, moderate t eratcly rapi po"ﬁeablflty, fair'to pcod compaction Enaractériscics.

irrigation  Moderote available water capacity, drainage needed, moderate to wmoderately rapid permeability.

Terruces ond Diveralons  xor applicable. nearly level,

Graesed Waterways
y Erosive surface, poorly drained, few stones

0864 8¢5 LIBCOLE RO, 1810 1/ Use in conjunciion with Guide to S5uill Survey ntempretation Sheeta, Page 1 of 3
8,F-29,769

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW e .
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¥N-SOILS-3
11-71

(File Code SOILS-12)

[ g

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Arens

Severe - Toorly dralred

Plenic Arvas

Severe - Poorly drain=d

Pleygrounds

Severe - Poorly drainad

Paths and Tralls

Severe - Poorly drained

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS~(High level management)

Phoses of Soll Lo<a| Corn . Clover-
Series Capadillty 1= cijace Oats Grass Alfalfa - Grass
A1l 11w Tons /A Bu/A Tons/A Tons/A
13 75 3 4.5
.
PASTURELAND AND HAYLAND
P:'t;.gol Group Specles, Yield In AUMs for Dryland (Irrigated) Forage Production
aeris
Reed Canarygrass 4 T/A, 6.0 aUM/A
AlL Garrison Croeping Foxtail 3.5 T/A, 5.2 AUM/A
, Big Bluestem, Switchgrass 3.5 T/A, 3.3 AUM/A
Red Clover 3.0 T/A, 4.5 AUM/A
WILDLIFE HABITAT SUITABILITY
Potentisl for -~ Potential for--
Phases of wild Hardwood . Wetland Shaliow .
Serles sGt:lglhd Grasses, Herbaceous | Trees and Conxx(e:ous Food and Water pr!el:land Wwoc;:land “':u‘"d
A ee rops Legumes Plants Shrubs Plants Cover Devel. life tid1ife wildiife
All Fair Fair Good Good Poor Fair " Fair Good Good Fair
WOODLAND SUITABILITY
. Potentiul Productivity Wocdland Managsament Hazards Suivable Specles O'her
Pr;::;:’ot n(-}::n {mportant Site Erosion Equipment Seeding Plant - To F To PL
Trees Index Hazard Liritations Mortality Competition © Favor © Plant
Aspen 72 Aspen
All 2w ¥hite Pin a5 Slight Moderate¢ Moderatq Severe White Spruce
White Spryce 54 ¥hite Pire
White Sprice
Mhite Pin
RANGE .
Pheses of Series Range Site Name Climax Vegetation snd Productivity of Air-Dry Herbage (Ib./ac.)
WINDBREAK
Group Adspted Trees to Plant Tree Helzht Prediction kelative
8t 20 Years Ape Viger

OTHER

seasonally 1 to 3 feet for extended perfods,
rurthern range of these sofls,

Suftuble for most crops comron to the arca, but drainaze is necded for maximum production, Water table
Soybeans and corn for prein are not recosmended in the

Fercilizatiun and good mznagement control erosion and increase production,

Subject to change on completivn of courdination between MLRA'S

The mean annual precipitation ranges frum 19 to 24 inches with three-fourths ol it talllng during the
Hroding season,

T PRECITMINARY DRAFT REPORT.SUBJECT TOREVIEW
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’ Inft{al Review Draft - WJA-1-72
‘MN-SOILS-3 U, 5. DEPAKTMENT OF AGRICULTURE SERIES
::-Il Code SOILS !2) . SOIL CONSERVATION SEFRVICE STATE Hinnesota
1le Coade - 1
SOIL SURVEY INTERPRETATIONS 1/ MLRA _88

This serfes consists of nearly level, poorly drained soils formed in lake laid sands. These soils

ere 1n 3 to 15 acre irregularly shaped slightly depressional areas. Native vegetation was forest. 1n a

representative profile, the surface layer is black loamy fine sand about 6 i{nches thick. The underlying

' matertal {s light bronunish gray fine sand. The permeability is rapid. The available water capacity and
inherent fertility are low. The organic matter content is medium. The surface reaction is peutral,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Coarse ercentage less than 3 inches Avall. Solt Shrink
’;‘D‘(‘;f Classification Fract, ’ Pns:h‘q Sieve No.-- LL Pl p;:;—.;::- Water Reac- Swell
5 Capac, tion Poten-
:::L‘:::‘)‘ T‘c’:ﬁ;‘e Unlificd | AASHO n;_"' 4 16 10 200 in. /e in."’/",m. o o
’ loamy fine
0-6 sand, fire  SM, A-2 - 195-1040 85~ [80-90 | 5-35 NP NP 6.0~ .08~ 6.1- Low
. sand,lodmy SP- 95 20 .12 7.3
sand M
6-60 fine sarld, SP- A-3, - 195-104 85- [80-90{1-12 | NP | NP {6.0- 0.06- 16.1- Low
sand, sM, | A-2 95 20 0.10 7.8
loamy filne 5P
“p s o isand - =

Flooding Occasionally ponded. Hydrologle group: D (8)

Depth to water table: 0 ,to 4 feet Depth to bedrock: > 60 inch

Corroslvity - uncoated steel: Jour Corrosivity - concrete: LOW

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

.{Roadfiit] Poor: Hiph seasonal water table, fair stabilicty and workability,

Sand Good: HKigh seasonal water table during parts of the vear makes excavation difficulc.

Gravel Unsuitable.

Topsoill| Ppoor:; loamy sand texture, low to medium organic matter content, Jlew fextilitv,

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

tic Tank Filter Field
Fep cian er Fieles  gevere: Poorly drained, high seasonal water table, sandy texture.

Pewnge Legoons Severe: Rapid permeability, poor reservoir site material, high seasonal water table.
f*““"“' Excavationa Severe: Rapid permeability, low to medium resistance to piping, high seasonal warer
table, fair stability,
Dwellings:
With Basements Severe: Poorly drained, high sessonal water table.
Without Basements Severe 1f not drained, poorly drained, high seasonal water table.

Sanitery Landfill
Severe: Poorly drained, high water table, rapid permeability, sandy texture.

t_ocal Koads and Sireets
Severe: Poorly drained.

tentiel F t Ac :
Potentiel Frost Action Moderate.

MAJOR SOIL FEATURES AFFECTING SELECTED USES -

surface

Pond K rolr A
ond Reservolr Aress Repid permeability; low to medium resistance to piping; low to moderate é?gamc catter/

Embankments, Dixes, and Levees Hedlum to liigh compacted perveability; low compressibility; low shrink-swell.

|Dretnage of Cruplend and Pasture High vater table; poorly drained; rapld permesbilicy.

Irigatton  low available water capacity, rapid {ntake racte, high water table, rapid permeabiliry, poorly draine

[Terraces end Diverslons

Not spplicable.

Grersed Waterways
Poorly drained, high erodibility level, poor vurkabilitv,

f M e e ——
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MN-SOLLS-3
11-71
(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Arers
g Severe Lf not drained; poorly drained, occasionally ponded, loamy sand surface,

Pleale Areas Severe if not drained; poorly drained, ccessionally ponded, loamy sand surface.

Pl d
rerenn Severe {f rot drained; pvorly drained, occasionally ponded, loamy sand surface,

Paths and Tralls

Severe if not droined; pocrly drsined, occasionally ponded, loamy sand surface,

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS~(High level management)

"..Pnswes of Soll Los«] OQats Alf.-Grasp Perm. Kepd Canary
Serles Capabllity f= = Bu, Hay Tons| Past. (AlM)
0-2% slope Ivw 45 2.5 200

~ PASTURELAND AND HAYLAND

":"":' of Group Specles, Yield in AUMs for Dryland (Irrlgated) Forage Production
Tries
’
WILDLIFE HABITAT SUITABILITY
Potentlal for~- Potential for=«
‘itd d 3 d +
Phuses of Grain end Grasses, vl Hardwood Conlifrrous Wetlan SH.nnow Openland | Woedland Wetland
Serles Seed © Legu Herbaceous | Trees and Plant Food and Water wildiif wildile Witdtif
cc rops cgumes Plants Shrubs ents Cover Devel. e © Beiite
All Poor Fair Fair Poor Poor Good Good Fair Poor Good
WOODLAND SUITABILITY
Phases of ordi- Potentlal Productivity - - Wood\énd Management Huzurds Suitable Species Qther
Serles nation lmportaat Site grosson Equipaent Szeding Plant To Fevor { To Plant
Treesn Index Hazard Linitatlons Mortality Competition
All 2v | Aspean 76 7 4,6 | Slight Moderate | Moderatd Moderate Aspen Red Pine
i Jack Pine| White Pirde
White Spruce
RANGE
Phases of Serles Kange Site Nare Climax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)
P
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
81 20 Years Age Viger
OTHER

CROPLAND - Below averape productivity; suftable for most crups common to the area, but requires drainage.
The rooting rone i3 restricted by the depth of the water table. It gets up to | to 3 feet. Moderate
response to fertilizaotion and ranagement, Climate restricts choice of crops., Frecipitation averages 22

sdeauntely fert(lfred, Mav Ve too ver for =cm

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW

to 25 inches with 3/L of {ir coming dur‘n/ the pro-l!ng seascn, Helow everage procduction for grasses unless
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¢ AR * AGRICULTURE SERIES .
MATSC Triat Form U, 5. DEPARTMENT OF AG R'l . . “
#ile Cude Sotle=t? SOIL CONSLRVATION SYKVICE . STATE ”Lllﬂcg ota

Rev, G=10-71 . SOIL SURVEY INTERPRETAT'ONS L/ MLRA g5

ThisS serles consists of cxcessively drained, sandy, nearly level to sloping Boils, that formed in
glacinl outwash. They are tapidly perneable with low avallable vater capacity.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

i Coarse Percentage less than J inches Avail, Soit Shrink
Major N Perm -
Soll Classilication Froct. Passing Siev= No,-- LL Pl :;T:; Water Renc~ Swell
i >3 in Cespuc, tion Polene
Horizone USDA s . 0 40 200 fn. /e,
Jinches) Texture Unified AASHO A ) ! f in./in, i tial
0-€60 fs SP A-3 - 100 {95- 55- 1- - NP 6.0-20 {08-,10 5.6- | Low
100 65 5 6.5
- Flooding None Hydrologic group: A
Depth to water tabje:  More than 6 feet. . Depth to bedrock: More than 6 feet.
Cortrosivity = uncoated steel: Low Corrosivity = concrete:  Low

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Readfill] Good
Sand Good

Grevel | Unsuitszble - little or no gravel.
Topsoil| Poor — drouthy; subject to blowing.
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Beptic Tank Fllter Fields  S1jght for O to 6% slopes; moderate for steeper soils. danger of ground water
contanination.

Pewage Logoons Severe — rapid permeability.

.Phallow Excavstions Severe -~ caves easily.

Dwellinge:
With Basements Slight for O to 6% slopes; moderate for steeper solls.
: Without Hesements Slight for 0 to 6% slopes; moderate for ateeper solils.

anitary Landll oo vere - rapid permeabiliry.

Y
Local Kosds and Strects Slight for 0 to 6% slopes; moderate for steeper soils.

Potential Frost Action Y ow

MAJOR SOIL FEATURES AFFECTING SELECTED USES
Pond Reservolr Aress Rapid permeabfility.

Embenkments, Dikes, snd Levees {igh shear strength; lov shrink-swell potential,

Dralnage of Cropland erd Festure Not needed

lretgetion Low aveilable water capacity; rapid permeability.

Terrsces ond Diversions  Sybject to bloving: rapid permeability,

Gresoed Yaterways Subject to blowing; rapid permesbility.

oIl Ccurse FalrJays - loor tralllcanility.

1/ Use Inconjunciton with Guide tu Suirl Survey Interpiretalion Sheete,

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW
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DEGKEE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Aress Moderata - poor trafficability; subject to blowing.

Piemic Aress | Hoderate - poor trafficability; subjact to blowing.
Playgrounds Hoderate - poor lr‘z;?fivcabili—t;.;--szk;j;zt to blowing.

Taihe and Troils | Goderate — poor tralflcanillty; c¢iIflcuic to aalntaln aress.

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)

hoses of Sall 1.ossf Comm Corn
g Serles Cupabltity /== crain silags Oats
: o (bu.) (1.) (bu.)
0-6% | IVs3 - .17 45 9 . 40
6-122 Vis3 - - -

PASTURELAND AND HAYLAND

P';“,“ of Group Species, Yield tn AUMs [or Dryland (Irrigated) Forsge Production
eries
=y 0-6X — - Csl Alfalfa-brome hay — 2.0 T/A; bluegrass pasture — B0 AUD.

6-122 Alfalfa-browe hay — 1.5 T/A; bluegrass pasture ~ BO AUD.

WILDLIFEZ HABITAT SUITABILITY

Potentlal for-= ‘ Potentlal for-~
‘1ld dw Wwetland n
Phazes of Graln and Grasses, it Hardwood Coniferous etian Shallow Openland Woodland Wetland
Series Seed © tlerbaceous | Trees and Plant Food and Water Witd1il wildil wildiif
ce fops Legumes Plants Shrubs ants Cover Devel. ‘ © te

0-12% Poor Poor Good Poor Poor V. poor {V. poor || Poor Poor v. pooi

WOODLAND SUITABILITY

’ R Potentlal Productlvity Woodlard Mansgement Hazaerds Sulrable Species Other
Pheses of Ordi- -
Serle atio Imporiant Site Erosion Equipment Sceding Plant To F To P!
® n n Trees Index Hazard Limitations Mortality Competition o ravor ° ant
0-222 1/ 2s1 red oak 67 Slight Slight Severe {~oderate red oak red pine
0-12% 2/ red pine Slight glight Severe Severe red pine [wvh. pine
jwhite pine bh, pine
paper .
birch
RANGE
Phases of Series Range Site Name Cllnax Vegetation end Productivity of Alr-Dry Herbage (Ib./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
al 29 Yeers Age Vigor
OTHER

L PRELIMINARY DRAFT REPORT. SUBJECT TO REVIEW

Footnate: FOR INTERIM USE
1/ Hardwood Subject to change on completion of coordination between MLRA'S
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M Coarse | Percentage less than J inches N = Avall. Soil Shrink
s'pi:‘f Classltication Fract. Passing Sieve No.-- LL PI P::::; Water Reac- Swelt
Horizrons USDA ) . 23 in. - ° Capac. tion Poten-
toehen) | Toxtare Unitled | AASHO " 4 10 40 200 LV gy o1t ot
0-4 1C0S = A-2 -~ [95-100185-100 60-80/10-30 | - — 16.0-20 [0.20- {L.5-6.0 Low
0.12
L-60 cos, S| sP A-3 | ~ [95-100B5-1C050-75]0-10 | - | - $.0-20 [0.05- W.5-6.0 Low
0.07
Flooding None . . Hydrologic group: A
Depth to water table: g_reater tha‘né feet X Depth to bedrocik: greatar than 60 inches
Comosivity - uncoated steel: LoW Corrosivity - concrete: Moderate
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFrECTING USE
Roadiill] Good
Sund Good

~ Page 113 ' ' | (,E‘
e

W

1-71 SOIL CONSERVATION SERVICE staTe _Mipnesota

File Code SOILS-12)
¢ SOIL SURVEY !NT[RPRFTAT]ONS mLra __£8, 90
This serios consists of deep excessively drained soils formed in placial outwash under coniferous forest
on outwash plains and valley trainms. Typically they have black and very dark pgrazlah brown loary coarse sand
L inches thick; dark brown, dark yellowish brown and brown coarae sand subsoils 20 inches thick; and pale brown
coarse sand underlying material. Slopes range from O to 12 parcent, Kost areas are forested, a few cropped or
pastured, ‘

ESTIMATED SOIL PROPERTIES SICNIFICANT TO ENGINEERING

Gravel Unsuited
Topsoil] Poor - too sandy

DEGREL AND KIND OF SOIL LIMITATION FOR SELECTED USES
[Septic Tank Filter Fields  Hazard of pollution
0-Bf: slicht 8+%: moderate - slope
fewage Lagoons Hazard of pollution
Severe - seepage :
Thf-llow Excavations

Severs = cuthanks cave
Ewellings:

With Basements 0-8%: slight 8+Z: moderate - slope

Without Basements

Banitsry Landfill Fazard of polluticm
Severe - secpage

LLocnl Roads and Streets
0-8%1 slight  B+%: modsrate - slope
Potential Frost Action Low

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond KReservolr Areas

Seepage
Embankments, Dikes, and Levees

Soepage

Drainage of Croplend and Pasture
Not needed

jirrigation
Droughty, seepage

Ercdes easily, too sandy
Droughty

[Terreces and Diversions

Grassed Waterways

" BHELIMINARY DRAFT REPORT, SUBJECT TO'REVIEW " e
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MN-SOILS-] .
11-21
(File Code SOILS-12)
DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
np A )
Comp Arens Hodarats - too sandy
Plente Areas ¥odsrate - too sandy
g d
Plrygrounds 0-6%t noderate ~ too aandy 6+%: severe - slops
e d Trail ‘
Pathe end T2  Moderate - too sandy
CAPABILITY, SO!L LOSS FACTORS, AND POTENTIAL YIELDS--(High level management) l
Phases of Caoanitity 1SS Loss] Corn Oats Grasa-Leguamm Lentucky Hluagrass !
Serles apa by K T Silage HI\] . !
(tous) | (Bu) (tons) (A¥) ) i
0-12% ks .20f5 | 8 10 2.5 1.2 !
: !
. i
) PASTURELAND AND HAYLAND i
P’;‘::’"" Group Specles, Yield In AUMs for Dryland (Irrigated) Forage Production '
Tie .
. }-
s
i
-
WILDLIFE HABITAT SUITABILITY !
Poter:ial for-- i Potentlal for--
Phases of § Wwild Hardwood N Wetland Shallowa - . R
Series unln and Grassesx, Herbaceous | Trees and Con[(l:rous Food and Water O?e;\Llarnd \\?odland “.t‘ﬂand
Seed Crops | Legumes | . Plants Shrubs Plants Cover Devel, Wiidite Wildiife Wildtife {
Al Poor Poor Fair Poor Poor V. Poor{V, Poor Poor Poor VY. Poor
WOODLAND SUITABILITY i .
’ § Potential Productivity Woodland Management Hazards Suitable Species Othe=r ;
P:”:’ of Or:H- Important Site brosion Equipment Seeding Plant T T '
ihinks natlon Trees Index Hazard Limitations Mortal{ty Competition o Favor o Plant R
Rad Pine 56 - . Fed Pins i
Q1 3s |wWhite Pine sk . Whita
Jack Pine 60 Spruce i
White 59 ;
Spruce !
RANGE !
Phases of S=ries Ranve Site Name Climax Vegetation and Productivity of Air-Dry Herbage (Ib./ac.) H
1
{
|
]
1]
!
WINDBREAK , ’
Group Adapted Trees to Plant Teee Height Prediction KRelative
8t 20 Years Age Vigor ,
Eastern Ped Cedar 15 '
Croup 6 Pad Pine | 20 , :
Jack Pine v 21 :
Porderosa Pine 20 . ;
'
OTHER
|
' |
1
i

Page 3 of 3
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HN-SOILS-3 ! ‘U. S, DEPARTMENT OF AGRICULTURE SERIES
::.Iil Code $0ILS-12) SOIL CONSERVATION SERVICE sTaTE _Minaosota
e oue - 1
SOIL SURVEY INTERPRETATIONS L/ MLKA

' PRCN, HHH

This neries consiots of deep excessively drained soils formed in sandy outvwash under coniferous and deciduous
forest on pacoth and pitted plairs. Typically they havs organic leyvrs 2 inchea thick; very dark gray and dark
grayish brown loady cand surface layers 2 to 4 inches thick; dask brown loamy oand aubdsurfacs layera 10 inches
thick; layered brown and yellowish b=own coarse sand and dark brown loany coarss sand subsoil 27 inches thick; apd
pale brown or brown pand or coarse sand usderlying material. Slopes are § to 35 percent. The pain use is for

forestry.
’ ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING
| ctncanen e I e A

foeen | oiom, | eitied faasuo |72 | 4| 10 | a0 | 200 e [T e | Tom
0-13 Is M A-1,8-20 0O-2 95—100?0—-100 50-75} 15-30 NP ]6.0-20 }.10-.12 5615 V. Lew
13-:2;0 CcCs SP,M |A-1 0-5 180-10075-100 L,0-70] 0-10| -~ NP >20 .03-.05 S.i— V. Low
28-30 cos SM,SP |A-1 - 0-5 180-10075~10Q L0-70| 10-20 Kp [6.0-20 {.05-.07 5?‘? V. low

“lLo-60 S .| 5P, A-1 0-5 {80-10Q75-100 LO-70{ 0-10 —-— NP >20 .02-.0Y 5;&2 V. Low
Floodirg Tone Hydrologlc group: 4
Depth to water l.able: > 6 feet Depth to bedrock: N 60 inchas
Corrosivity - uncosted steel: T Corroslvity - concreteipag Mad,, low, low

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadfill Cood-arag weclaim
Sand nood

LT Gravel {poowaxcisive fines

Topsoll]| opo—ton garndy

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

feptic Tank Fiiter Fields Potential hazasd of pollution to waier supplies, all slope phases.

0-84: slight; 8-15%: moderate-slope; 15+%4: sayere-3lope.

Pewage Lsgoons

211: gevore-sesvema, Potential hsezard of pollution to water supvnlies, all slope pheses.

halliow Excavations

Al1l: sgvere-cuthanks cave

wellings:
With Basements 0-84: glight; 8-154: noderate-slope; 15#n: severe-slope.
Without Basements o_§4. plight; B8-15%: moderate-slopa; 15+%: severe-slope

Panltary Lendfill  potential haz=d of pollution to water supplies, all slope phases.
(Area) 211: Bevere-seepage (Trench) A11: severe-too sandy, sespage

r_oc-l Roads and Streets

0-£4: alicht; 8-154: modsrate-slope; 15+%: mavere-slope

Potential Frost Action
Low

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas

Seecaze

Embenkments, Dikes, and Levees
seezega, 2i0ing, erades eanily

Dreinnsge of Cropland end Pssture 4

liot rameded

Irelgation

Drouthy, fest intake

Terteces and Diverslons
Toa p2nly, erodes easily, plping

Grassed Waoterways

e LTouS erodes eanily. Blono

Pxocavated PJrv:!o‘)lgul for Ppd:  =no water

“PRELIMINARY DRAFT REPORT, SUBJECTTOREMHEW —
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MN-SOILS-3
11-71

(File Code S0OILS-12)
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

T tAesd ea shunn uoon ¢omd)lution of courdiration hetween MLRA'S,

C'-mu Arcae
Q-174; modorate-too easdy: 15+9; peyera-slona.
Picnlc Areas ,
0-1: modarate-too nazdy; 15+47: pevere-slove.
Pleygrounds
0-64: modsrate--%00 vandy, 644: eseverw-slove,
Pethe end Trells
0-20%: modurate-too oandy; 29+4;: neveare-algos.
CAPABILITY, SOIL LUSS FACTORS, AND POTENTIAL YIELDS—(High level management)
Phases of . " Soll Loss| CORN CRASS~ L DROEGAASS GIASS~ KTy
Serles Capudlthty I =1n-11408 037s_ | TagTME 5aY aTWATTY CLUTR BLUSGRASS
‘ (Tons) (Bu) (Tons) (am1) ) (Awe)
0-¥¢ Ls 8 Ls 2.2 4.0 3.1 2.0
3-12% Ls 7.5 L0 2.0 4.0 3.1 2.0
12-35% s — — — 3.0 2.0 1.5
PASTURELAND AND HAYLAND
P’;::.'d 'Group Specias, Yield in AUMs for Drylend (Irrigated) Forage Production
e
WILDLIFE HABITAT SUITABILITY
Potential for=- Potentlal for--
P’;‘;l’:."' Gralnsnd | Grasees, H"b‘:’:‘:ou’ ,;:’j;”::g Conlferous :’:;;‘::d S::::" Osentand | Woodland Wetlund
Seed Crops Legumes Plants Shrubs Plants Cover Devel. witdlife Wildlife Wildllie
0-15% . Poor Poor Fair Poor foor V.Poor | V.Poor Poor Poor V.Poor
15-35% V.Pooxr | V.Poor Fair Poor Poor V.Poor | V.Poor Poor Poor V.Poor
WOODLAND SUITABILITY
_ Potential Productivity Woodland Manwzement Hazards Suitable Specles Other
?hs:’r::’o! (z::’:m lmportant Site Eroaion Equlpment Seeding Plant To F
n Trees Index Hazard Limitations Mortallty Competition © Favor To Plant
0-12% 3 Red}’i:gq ‘6 Slight Slight Severe Slight . Red Pins
5:vp-pine £
wh.Sp-uce Sg
12-39% Is ge& Pine 5 Moderate | Hoderate Severe Slight Red Pine
Jz‘xc’é.}}i‘mﬁm - E% Jeck Ping
Wh.Spruce 54 RANGE
Phases of Serles Range Site Name Climax Vegetation and Productivity of Alr-Dry Herbage (lb./ac.)
WINDBREAK
Group Adspted Trees to Plant Tree Helght Prediction Relative
81 20 Years Agpe Vigor
0-12% E.RedCedar,N.Wn.Cedar,Wh.Spruce ,RedPine,E.Wn.Pine, 15,11,18,20,20,
Russian-Olive,SiberianCrabapple,Tatariantioneysuckle,| 15,12,10,
- Siberian lPea Shrub 10
lf;f:ﬁgm“h E.RedCedar,Wh.Spruce,RedPins ,Siberian Pea Shrub 18,22,25,12
12-3%4 South |E.RedCedar,Wh.Spruce, Red Pine, Siberian Poa Shrub 12,0,15,10
facing
OTHER
B 0 to 12 percent slopes: windbreak suitability group €. 12 to 35 percent slopes: windbreak
suilebility group T.
IPRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW
s e Oy ]
FOR INT*WIM USE ONLY AR
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MN-S01L5-3 U. 5. DEPARTMENT OF AGRICULTURE Series
:‘;:l Code SOILS-12) $OIL CONSERVATION SERVICE Ny sTATE ParsesoTa
file Code - . ~—
SOIL SURVEY INTERPRETATIONS - mrra _£3-32
Review Draft <IN, R 3-7¢
This level typs consists of nearly lovel, wet soils formed in alluvial material. Thess soils are in lowlanas

sdjacent to rivera and crecks. Native vegstation is chiosfly alder thickets and lowland hardrvoods., Thess
s0ils are cormonly variable in color and texture, These soils are subject to frequent flocding that greaily

restricts their use,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Wajo Course | Percentuge lens than 3 Inches . Avall, Sail Shilrnk
s¢,‘nr Classificatlon Fract, Passing Sieve No.-- LL - P;::’;:; Water | Reec- Swell
Horizonse USDA 5 >3 in. 4 10 40 200 1n. /. Capac. (A'on Po‘ten—
{inches) Texture Unifled AASHO T in./ln. pH tial
Materia] is too fvariablp to rafe
Flooding Frequent Hydrologle group: D
Depth to water table:  Variable depending on stream flow and Depth to bedrock:  More than 5 fest
water level of adjacent streans .
Corrosivity - uncosted steel: Ty to hizh Corrosivity - concrete: Low to high
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Rosdfill] poo- tn Faip: vyariahle sctl textura; freguan*ly fooded; high seasena) wster dable
Send Poor: sands occur in bands with finer textured matsrial
Gravel | Not suitable
Topsolll Poor: high stascnal water table
' DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES
[Septic Tank Filter Fields )
Severe: frequent, flooding; hazaxd of polluting nearby streams

cewage Lagoone
r Severe: frequent flooding; high seasornal water table

bhanow Excevatlions

Severe: frequent flooding; poor stability df side slopes

“PDwelllngse:

With Basements

ORISR
Severe: frequent flooding; hkigh water table

Penltsry Land(ill

(trench type) Severe: frequent flooding; high seasonal water table

1,ocal Roeds and Streets

Severe: freaguent flooding; variable soll material; high frost action

Potential Froet Action High

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

Yot suitable; frequent flnodinz; high water table

Embankments, Dikes, and Levees +4r1a0168 SGIil naterial; generally loW compacted perweabillity; lod ressiswance
to riping .

Dralnege of Cropland und Festure

Variable texture; low stabllity: frequent flooding

lrrigation

High water table

Terreces end Diverslons

Neasly lawvsl

Graseed Waterways

Frequent flooding; difficult to cgtabliah seedbed

L PRELHWINARY-DRAFT-REPORT. SUBJECT TO REVIEW

BEBE BCS LintoLn aepa o84e 17 Use inconjunction with Guide tu Soil Survey Interpretativn Shoete,

Pege 1 07 3 °

8,8-29.789
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11-71 s
(File Code 501LS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Ceamp Arees

Sayere:  aubiect to flopdings hich

acasonal wWatar

takle

Picnic Aress

Severe:  sublect to flooding; hivh

sragonal water tabloe

Playgrounds . .
Severe: subject to flooding; hizh scasonal water table
Peaths 8nd Treils . . . .
Savere: snubjact to [looding; high seascnal water table

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)

RANGE

T
Pheses of Sotl Loss navlve
Serles Ceapebility =1 Pesture
ALY
Nl VIu R R - -— ——- 2.4
PASTURELAND AND HAYLAND
- 'P};“‘e. of Group o Speclesn, Yield in AUMs for Dryland (Irrigsted) Forage Productlon
erlies
'
WILDLIFE HABITAT SUITABILITY b
Potentinl for-- Potentlal for--
2 V' d i
Phases of Graln and Grasses, witd Hardwood Comilerous Wetlan Sh'nl av Opetnland Woodland Wetland
Serlee Seed C L Herbaceous | Treee and Plant Food and Woter Wild1l WitdLis wiitdiife
wee rops FRumes Plants Shrubs ants Cover Devel. ° ° 5
n1 Poor Poor Fair Poor Poor Good Fair Poor Poor Fair
WOODLAND SUITABILITY
Pheses of Ordi- Potentlal Productivity Woodland Management Hazards Sultable Specles Other
Sertes natlon Important Site Eroslon Equipment Seeding Plant To Favor To Plant
Trees Index Hazsrd Limltattons Mortality Competition
BRlack Hack
o : Spruce Spruce
n 3w | Black 40-50 Slight Severe Severe Severe Hlack Ash
Spruce
_ Rlack Ash L0-50 Tamarack

Phases of Serles

Renge Site Nume

Climax Vegetation and Productivity of Alr=Dry Herbage (Ib./ac.)

WINDBREAK

Group

Adepted Trees to Plant

Tree Helght Predliction Relative
8t 20 Yreru Age Vigor

OTHER

——PRELIMINARY-DRAFT REPORT, SUBJECT TQ REVIEW

FOR INTERIM Ung
Subject to change on completion of coordination between MLRA'S 8,6-29,789
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ﬁ:??“-s'3 . U. S, DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

(File Code 501LS-12) SOIL SURVEY INTERPRETATIONS 1/

T

i
9“«
jS
SERIES |
staTe Minnesots
MLRA 88-90

Revised Draft, GDN-RRL 12-T72

This peries i{s extremely to very strongly acid, woderately deep very

poorly drained organic soilu. They

conoist of hignly deccapsed black or dark reddish brown herbaceous rmaterials throughout rost of the ormanic
layers, and are underlain at depths of 16 to 50 inchkes by acid loamy ma*erial. lormally these solls occupy

deprrasional boga ranging from 10 to 80 acres in size.
black ash are the nmajor trewes growing on these solls. Some areas are trueless and have

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Black spruce along with a few tamarack, and in places,

chiefly lowland brush.

Major Coarse | Percentage less than J inches | Availl Soll Shrink
Solt Claaaltication Fract. Pns:lng Sieve No.-= LL o1 P:[;‘:; Water | Reace Swell
Horizons USDA . >3 in. Capac. tion Poten-
linches) Texture Unitied AASHO Te N 10 A 200 tn./hr. in./ln, pH tial
0-36 | Muek | PT 0 Not suwitable for - | == {6.0-10.4 .L3 {L.0- |migh2/
(Saprid) engineering seive| analysis 5.0
36-60 Loan |CL, ML,| 2-4 0  [75-10465-100 55-95] 25~75 [15-2L4 [0-6 |.06-0.6}.11-.18[L.5- Low
: or SM or . 7.3 to
4-2 Moderate

Flsoding QOccasional flooding along sireams Hydrologic group: p

Desth to water table: Near purface during most of growing season
,

Corrosivity - uncoated steel: High

Depth to bedrock: Greater than 5 feet

Corroslvity - concrete: High

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Ssnd Mot auiiabla

Roadfilll poow: more than 30 vepcent orsanic ratter overburdsn, 15-50 inches thick: hioh water toble,

Gravel | Yot suitable

Topsoil| poor when used alone; fai- to ao0d when mixed with mirerz) soil; needs lime

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

. beplic Tank Filter Fields

Sevare: hich water table:; verv poorly drained

[Sewage Lagoons

Severe: high water table; more than 30 percent organic matte=

Phellow Excavations

Severs: bhich water table; very poorly draired; low resistance to sloughing

Dwellings:
®ith Basements

o= cveomsinscod
Severs: hizh water table; very noorly d=ained; hizh pnitential {roat

action

Panitary Land(ilt

{Trerch) Severe: hizh water table; very vpoorly drained

Local Roads and Streets

Severs: high water table;more than 30 percent organic matter

bigh susceptidility to frost action; high shrink-swell potential;

Potential Frost Acxioagb

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Keservolr Aress
Aigh wvatex table

Embankments, Dikes, and Levers ] !
High water table; low shear strength; low compacted per—eability

!Dulu;o of Cropland and Pasture

Fioh water talle; pecasional flaoding

trrigation
High watar table; very poorly draired

Terreces and Diversions
liot applicable, decresalonal

Gressed Waterweys

Yot apnlicadle, depressiopal

d vely hlgh, Jja pressure cxerloy upon
pwollirg o yather low.

"PRELIMINARY DAFT REPORT, SUBYECT TO REVIEW
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my-201L5-3

11-71

(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas
Severs: high watar table; ppor trafficability
Vienlc Asean
Saveres: hirh water tadle; poor trafficability
Playgrounde 3
Savers; high water table: poor tralfizability
Peths and Tralls ]
Severs: high watar table; poor trafiicability
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS~(High level management)
Pheses of Capablil Sall [,ass| Oate Corn Poature
Serien wpeblilty T Silaze  Pluegr233 | Iagme-g—aig ATS
(30) (7/4) A Tons
A1) v ] = 60 12 5.0 L.S ‘_6.5 )
PASTURELAND AND HAYLAND
P;"’:l of .Group Specles, Yield In AUMs for Dryland (Irrlzated) Forage Productlon
2rien N
WILDLIFE HABITAT SUITABILITY
Potentlal for== : Potenttal fore-
Pheses of wild Hardwood Wetlund Shallow . X
Series Grain and Grasaes, Herbeceous | Trees and Co-nllferou: Food and Water C;x{;::xnlnnd W?c;;'land Vo'ztlnnd
Seed Crops | Legumes lants Shrubs Plants Cover Devel. iidlife Wwildlife Wildlife
A1 V. Poor Poor Poor Poor Poor Good Good Y.Poor | V.Poor Good
WOODLAND SUITABILITY
Phases of Ordi- Potential Pmduc:lvny Woodland Mnmgcr_nenl Hazards Suitable Specles Other
Serles natlon Important Site Erosion Equipment Seeding Plant To Favor To Plant
Trees Index Hazard Limitations Monality Competition
Al 5w Black 15-40 [Slight Severe Severe Severe Black Black
Spruce Spruce Soruce
Tamarack Tamarack | Temarack
RANGE
Phases of Series Range Site Neme Climax Vepetation and Productivity of Alr-Dry Herbaye (1b./ac.)
[N
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
8t 20 Yrars Age Vigor
CROPLAND OTHER
Potential yiolda ere noderate for the commonly cultlvated crogn. The choice is 1intted by climata, low
fertilicy, erd a hizh water tadle. Cropa that can withatand light frost and have a short groving ceason
are best puited. These includs carrots, cabbage, cauliflowver, celery, potatues, cultured sod, radiskes,
onions and the llke. Boil bloving and fire are spaciul hizurds, .
_ PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW
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U, §. DEPARTMENT OF AGRICULTURE SFRlES
S$OIL CONSFRVATION SERVICE { / STATF HL.:}”.;QL;\
SOIL SURVEY INTERPRETATIONS = MLRA B3 ond 92

Revised Dratt DD3 1-73

This series consists of nearly level, poorly to somewhat poorly drained soils formed in silty lake laid
sediment. These soils arv slightly ccnecave areas in glacial lake bottoms. Native vegetation was forest.
In a representative profile, the surface layer is very dark gray, very fine sandy loam about 6 inches taick.
The subsurface layer is light brownisn gray loamy very fine sand about 9 inches thick. The subsoil iy
mottled olive gray friable lcam about 7 inches thick. The underlying material is light olive gray silt loam,
Permeability is moderate. The available water capacity is high to very high and the organic matter content
4s mediun. The inherent fertility is nedium. These solls are stoaa free.

eSTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

» Jor Coarse | Percentage less than Jinches crmen- Avail, Soll Shrink
s;olnr Classitication ;‘r““ pa:‘:mx Creve Momn L o Pbl:\lv cwam ’f.“c’ PSWH
Hori USDA j 3 in. o . apac. ion otens
(Sn::::‘), Texlure Unified | AASHO “ 4 10 a0 200 tn-for in,/in. pH tint
0-15 Very fide 4 A-U 0 300 | 100 { 90- [35-80 | 20-30/1-10 | 2.0- 0.20- | 6.1- | low
bandy lodm or ML 100 6.0 0.22 7.8
15-22 Loan ML jA-hor| © 100 | 100 | 90- [75-90 | 20-40}5-15 | 0.6~ | 0.17-} 6.1 Low to
. or CL| A-6 1c0 2,0 0,19 7.8 [Moderate
22-€0 Si1t ML A-L 0 100 | 100 | 90- [75-90 | 20-30{1-20 | 0.6- | 0.20- | 7.L- | Low
’ loan 100 2.0 0.22 B.L

Flooding 51ight Hydrologlc group: C

Depth to water tadle: ] ¢5 3 feet Depth to bedrock: QOver 10 fest

Corrosivity - uncoated steel: High - Corrosivity « concrete: Tayw

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

ol o
Road(ill S omaterialy IoWw To roderate

Poor: bhign frogt sgtion: provly to sewmeghat paarly grained; paor '-**"nhf* shrink,.guell

Sand Yot _suitarle

Gravel | Mot suitable

Topsoll| Poor: thin surface; pocrly to scmewhat poorly drained

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

kaptlc Tank Filter Fields

Severe: hiph seasonal water. table; moderate permeability

rrwnge Lagoons

Severe: high seasonal water table

khallow Excavations

Severe: high seasonal water table; poor stability; good workability; poorly to
somewhat poorly draired

Pwellings: Severe: high seasonal water table; poorly to scmewhat poorly drained; severs {rost

With Basements action
Without Basements  gevere: high seasanal water table; poorly to somewhat poorly drained; severe frost |

Panitary Land(lll

Severe: seasoral water table at depths of Y to 3 feet; fair trafficability when wvet;
~_s3lty texture; poorly to sorewhat poorly draired

[.ocal Roads end Streets

Severe: high susceptibidity to frost action; high seascnal water table; poorly to
sonewhat roorlv drained; ML raterial

Potential Frost Action

High

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas .
Porreanility 42 —cderate: oreanic rotiar content 44 rediem

Embankments, Dikes, and Levers LOmzaced I

'"*:caouit. and ccrpressiclilty are wm22ium; waler table seascnally hign;

Dreinage of Cropland and FPasture haver tao-e 14 .Aea_.c...n.ly

piric: roc iz pocsm; ohanr gtrength asd shricvongsl] 4g dow
I g5, }""TT‘LAUJ.‘LlLy 1s noleldwe; Lhere are Lo 3Tones

NI -ens

Irrlgation digh to very Righ avallable water capacily; rcdiunm water intaxe rate; moderavé perre-

obiddty; poazde to sorewhat ocorly drajoed: peariv leve?

Tertaces und Diversions

Not applicable; rearly level

Greesed W.lrrleu

Poorly to somewhat pcorly cdraired; noderately erodible; nearly level; pood to fair

yorkahility

 PRELIMINARY-DRAFT-REPORT,-SUBJECT TO REVIEW
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

Scvere: if rot 4rained; hign seaszonal water table; occasionally ponded; fair traffic-

abil4ty: at-ra frees lpwael
L fair traffic-

Picnle Aress Severe: it not drained; hich scasonal water table; occasionally ponded;
_abiltir: 3torpe fopes el -
Gover=: 4l not drained; higa seasonal water table; occasionally ponded; fair traffic-

Playgrounde

s <store Cryips Jewel

Puths and Trsells

b b A -
;»evc-.’e: 1T no: wraiiea; high seascnal water table; occasionally ponded; fair traffic-

sPd]teve qbtsrn fraay Joye]
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of Soll Loss| Lommn Bluegrasy
Serles Capabllity o2 <140 Cats | Pagium Potataea lepen-Grasg Hay |
T/A Bu AlM Cwte Tons ALY
0-2% slopes IIIw -1 -1 1 90 5.0 500 k.5 6.5
PASTURELAND AND HAYLAND
P:"l" of Group Speclee, Yield in AUMs for Dryland (lrrigated) Forege Production
Series
WILDLIFE HABITAT SUITABILITY
Potential [or«a I Potentle] for-=~
Ph.‘ge. of wild Hardwood Wetland Sheallow .
Series SGr;ln and Grasses, Herbaceous | Trees and Con'l{.roun Food and Water O;f:l:i‘[nd W‘:.)o:hnd “.ftland
eed Crope Legumes Plants Shrubs lanta Cover Devel. ) tfe tidilfe Wildtife
Al Poor Fair | TFair Fair Poor Good Good Fair Fair Good
WOODLAND SUITABILITY
Ph-:‘e- of Ordi- Potentin] Productivity Wo?dlnnd Management Harards Sultable Soecles Other
Serles nation impor:ant Site Eroslon Equipment Seedlng Plant To Favor To Plant
Trees Index Hazard Limltstions Mortslity Competition "
Aspen 50-60 Slight |Moderate Moderatd Severe Aspen H. Sprucd
ity 3 Red Pine 50-60 W, Spruce|{W. Pine
) W. Pina 50-55 . |W. Pine
W. Spruce 50-60
RANGE
Phases of Series Range Site Name Climax Vegzetation and Productlvity of Alr-Dry Herbnge (Ib./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Helght Prediction Relstive
2t 20 Yeers Aze . Vigor

£PADT 1y OTHER

Foderate natural produciivity. Cholce of creps is restricted by the poorly drained conditicn of the
s0il and by soil temparatures. workabllity is good; the rooting zcne is deep., This soil rust be
dratned for raximun production., Fertility rust also be increased, tigh to very high available
»~ter capacity.

FCOR INTERDM UST

V908 M b rCOLR, BIBE WT) Subject to change on ccrpletion of coordination bwtween MIRA's

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW
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'ﬁ';‘l’us’:’ : U. S. DEFARTMENT OF AGRICULTURE SERIES —
" SOIL. CONSLRVATION SERVICE STATE _Mir=e3gta

(File Code SOILS-12)

SOIL SURVEY INTERPRETATIONS 1/ MLRA _ 83
P.N. 1974

This series consists of very poerly drained soil formed in gilty sediments under lowland brush and

swamp conifers in deprossions on lacustirine plains. Typically they have black oucky 8ilt loam surface
laycrs about 7 inches thick; olive and vale olive sili loan subsoil layers about 25 inches thick; and gray
and olive gray silt loz: underlying vaterial. Slopes are less than 2 percent. Most areas are in pative
vegetation. Some areas are in pasture or hay.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Majar . Coarse Percentage less then J inches . Avail, Scil Shrink
Soll Clazsificution Fract. passing Steve No.-- L1 P1 P;:r::; Water Reac- Swell
Horlzons USDA s < >3 in. o Capac. tion Poten-
finchery | Texture Unified | AASHO ) 4 10 40 200 In/me. | PR ot o
0-7 |[X-SIL | 1% &-L o {100 |100 Is—mo £0-95 | 27-L0|4-20 [0.6-2.0] .25  [5.1-6.5 Moderatt
7-60 SIL e A-L 0 100 | 100 $5-100 £0-90 | 10-35{4-20 {0.2-0.61 .22 5.6-8.4 loderate
1~CL or
; A-6

Flooding ocassionally flooded; often ponded Hydrologle group:

Depth to water 1able; 0-2 feet Depth to bedrock: more than 60 inches

ivi - 1 . - H o
Corrosivity - uncoated stee! High Corrosivity - concrete: J,ny

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadlill ponre  Wizh evarentinility o froat astion; yery poa=ly drainad
Sand Tnsuited

Gravel | Jnsuited

Topsol' poor: _very poarly drained

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

iSeptic Tank Filter Flelds
Severe: floods, percs slowly, wet

Pewage Lagoons
Severe: wei, percs slowly, excess humus

Bhaliow Excavations
Severe: wet, excess hums

Dwellings;
With Basements

L
Without Basements Severe: wet, low strength

[Senitury Landfill
Y han Trench: Severe - wet, percs slowly

Area: Severe - wet
I.ocal Roads and Streets
’ : Savere: wet, frost action
Potentiu! Frost Actisn Zigh

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas
Yavorable

Embanxments, Dikes, and Levees
low strensth, compressible

Drainage of Cropland snd Pasture

et

Irnigation
Wet, floo3s
Tertaces end Diversions

Jlot needed

Gressed Watcrwaye
dict neelnd

PREUIMINARY DRAET REBORYT, SUBJELT YO REVIEW Pase 301 3
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MN-SOILS-3
11-71
(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

Seynye: wet, {10230
Plcnic Areas

Severe: wot, floods
Playgrounds

Severe; wet, {loodg

Paths and Tralls

wet, floods

CAPABILITY, SOIL L.OSS FAC;TORS, AND POTENTIAL YIELDS—(High level management)

Pheses of Soll Loss ALf-Grass Clover-grass|Clover-grass{rern. rz3alure
Serles Copabllity (—r— Cats Hay Alf-Grass Hay Peed Cxmzry Grass
Bu/A Tona/A AT Tons/A ATM A
Drained Lo —] - 70 30 5 2.5 L 8
PASTURELAND AND HAYLAND
P’;“;‘ of Group Specles, Yield In AUMs for Dryland (Irrigated) Forage Procuctlon
eries
WILDLIFE HABITAT SUITABILITY
Potent{al for-~ Potential fore-
3 1 Wetlond
Phases of Graln and Grasses, wild Hardwood Coniferous stian Shlsllnw Openland Woodland Wetland
Serfes Seec C L Herbaceous | Trees and Plants Food and Water Wildlif Wild it witetif
eed Crops egumes Plants Shrubs nt Cover Devel. e e itdlife
Al V. Poor Poor V. Poor |V. Poor |V. Poor | Fair Fair V. Poor | V, Pcor |Falr
WOODLAND SUITABILITY
313 o H A\ - £ - -
Phases of Ordi- Potential Productiviry Woodiand Managerment Hazards Suitoble Specles Qrher
Secles nstion Important Site Eroslon Equipment Seeding Plant To Fa To Plant
B Trees Index Hazard Limitations Mortality Cormpetition vor © Flaat
Lw Bleck Ash us Slight Severe Severe Severe Black Ash |Black
Black Spruce
Spruce
RANGE
Phuses of Series Pange Site Name Climax Vegetation and Productivity of Alr-Dry Herbage (Ib./ac.)
WINDBREAK 3
Group Adapted Trees to Plant Tree Helght Prediction Relative
81 20 Years Age Vigor

OTHER

Subject to change on completion of coordinaetan h_s..

YUR JHTZRIN

PRELIMINARY DRAFT REPORT; SUBJEGC T-TOREVIEW

Drairasw required to pemit matisfactnry growth and production of ouitable crop ppecies.. Small grains
and forage crcpe are the most comnonly grown crops.

Poge 3 of 3}
8.8.29_720
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In{t{al Review Draft < WJA-2-72
My-SOTLS-3 U.S. DEPARTMENT OF AGRICULTURE SERIES
11-71 : SOIL CONSERVATION SERVICE STATE _Mlunesota

(File Code SOILS-12)

SOIL SURVEY INTERPRETATIONS L/ MLKA _ E8

. This serfes consists of nearly level to sloping, moderately well to well drained solls forwed fn lake
laid sflts, These are penerally on broad flat areas but are slso on gentle sloping or sloping arcas along
drafinage ways, Native vegpetotion was forest. In a representative profile, the surface layer is dark grayish
browvn loam about B inches thick., The subsoil is dark yellowish brown, friable clay loam about 7 irzhes thick.
The underlying material is yellowlsh brown silt loam. Permeability is moderace. The available wvater capacity
is high to very high. The inherent fertility is moderate. The organic matter content is low.

Stone free.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

C se | Pcrcentage less than 3 Inches en- Avail, Soat Shrink
;;:}!T Classlfication F(::;!. ) cc;aszlng Sieve No.=- LL PI P;;;l; Water Reacs Swell
Hori UsDA >3 in. ” Capac, | tion Poten-
-fi::l:::)‘” Texture Unified | AASHO e N 10 40 200 In./nr. dn./in. PH tial
0-8" loam ML A-4 0 100 100 [95-100{ 75-50 | 20-40| 1-10} 0.6- 0,20~ 6.6- Low
2.0 0.22 7.3 :
8-15" clay CL A-6 0 100 100 95-100] 75-90 | 20-40}{10-20| 0.2- 0.15- 6.1- Mod.
loam 0.6 0.19 7.3
15-60" - |silt ML A-4 0 100 100 |95-100{ 75-90| 20-40] 1-10} 0.6~ 0.20- 7.4 Low
loaa . 2.0 0.22 8.4

Flooding Slight Hydrologic group: g

Depth to water table: 3 to 6 feet Depth to bedrock: Over 10 feet

Corroslvity - uncoated steel: Moderate Corrosivity - concrete: Slight

SUITARILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

|Roazrin] Fatr: Low to moderste shear strength and medium compressibility; moderate frost action.

Sand Unsuitable.
Gravel Unsuitable.

Topseill Good to falr: Surface texture i{s a silt loam with a low amount of orcanic matter,
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Peptic Tark Fitter Fields Severe: Moderate permeability; seasonal water table at 3 to 6 feet,
Severe on slopes over 127%.

pewage Lagoons Moderate: Severe on slopes over 6%; permeability is moderate. There are no coarse
fragments present and there 1s low orpanic matter content.
phallow Excavatlons Moderate: Poor to falr stability; seasonal water table at 3 to 6 feet; mediim
resistance to piping.
Dwellings: Moderate frost action; severe on slopes over 1Jl.
With Basements Moderate: Seasonal water table at 3 to 6 feet, Moderately well to well drained, /
Without Basements Moderate: Moderate frost action; severe on slopes over 15%.

Raaitary Landfill
anitany Lundh Moderate: Moderately well to well drained, seasonal water table at 3 to 6 feet,

Loca! Roads and Sireet j
8e TOPAR ANE SITELS  Moderate: Moderate frost action; moderate on slopes over 12%. ML material.

tenti -
Potentie! Frost Action Mod=rate.

MAJOR SOIL. FEATURES AFFECTING SELECTED USES

Pond Reservolr Arcas Permeability and resistance to piping are medium; organic matter coatent is low.

Embariments, Dikes, and Levees Cozpacted permeability and compressibility are medium; depth to the water table
is 3 to 6 fcet, Piping resistance is poor, poor stabjlity, pcor compaction characteriszics.

Dralnsge of Cropland and Pasture “ot needed
5 B

Irrigatlon Available wvater capacity i{s hizh to very hiph., Intake rate rantd; rodsrac ermeabilic ad 1is
roderately wvell to yall dratne?; soils ?):cu’[;,v nearly lcv:l to gol(inr, area:.p ? Y2

Terraces und Diverslons Not applicable because of the shortness of the slopes.

Grassec Waterways Moderately erodible; moderate slope limitation on 2 to 6% slopes; severe on slopes over G

1/ Use in conjunction with Gulde to Hoil Survey (nterpretstinn Sheets.
8B4 3CO LInCOIE mesn 00 Pege § of 3

PRELIMINARY DRAFT REPORT, SUBJECT TOREVIEW $26-25,70
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MN~SOILS-3
11-71
(File Code SOIL3-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

ET1nnt - Good natural drainage and depth to water table is deep; perneability ts moderate, 1

Cenp Arceas b
Surtace taxturs i3 a loam and ro stones present;nod.on 6-127% slopes;severe on slopes over 130,
Plcnlc Areas SLiphit - Good na ural drainave and depth to water table is deep. Surface texture fs a loam and
vn stenas present; moderate on 0-12" slopes: se«vere on slopes over 127,
Playgrourds Sligirt = Erostun {ncreases with slope; natural drainace is coderately well to well and depth
to water table {s deep.burface texture {s loamjno stones present,Mod,on 2-6" slopes: Severe
Paths and Trails |5} {pht - Surface texture is a loam and there are no stones present; - on b-l1di slopes.
rnoderate on 12-14"% slopes,
CAPABILITY, SO!L LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of . . Sall Lovs] Corn Oats Pasture Potatoes Leguze~Crass
Serles Capability K 1 Tons Eu. AUD Bu, T/A
A 0-27 slope 11c .37 j4.3 14 90 180 500 4,5
BC 2-127 slope Ille .37 14.3 12 90 180 400 4.5
DE 12-23% slope Vie .37 4.3 ) 120
N\
PASTURELAND AND HAYLAND
P);:sﬂe:’ol Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Production
- WILDLIFE HABITAT SUITABILITY
Potential for-- Potential for-~
Phases of wild Hardwood Wetland Shallow 3 .
Series SG':lfé and E"i”“. Herbaceous | Trees and Con!lfe:oul Food and Water Ov';.mnland \\?odland V-.:llzl’r\d
eed Crops egumes Plants Shrubs Plants Cover Devel. idlife Wildlife Wildlife
0-2% Good Good Cood Good Poor Poor Poor Good Good Poor
2-67, Fair Good Good Good Poor |Very pool Poor Good Good Very pooqg
6-127%, Fair Good Good Good Poor |Very pooy Very pot]r Good- “Good Very pooqd
WOODLAND SUITABILITY i
Phases of Ordi- Polrn»t(:l Productivitv Woodland Managcrf\en! Hazards Suitable Specles Other
Series ratlon Impertant Site Erosjon Equipment Seeding Plant To Favor | To Plant
Trees Index Hazard Limitations Mortality Competition an
All lo Aspen 70-85 5l1ight Slight Slight Severe Red Pine [Red Pine
Red Pine 55-65 Mod, on | Mod. on lhite spryce White
White Pinej 50-60 EFlopes slopes h\spen spruce
bver 12% | over 12% White Ping Birch
' Basswood
RANGE
Phases of Seri=s Range Site Name Climax Vegetation and Productivity of Alr-Drv Herbaye {Ib./ac.)
WINDBREAK
Group ’ Adepted Trees to Plant Tree Height Prediction Relative
. Bt 20 Yeurs Ago Vigor
OTHER
5"0?[.7'\.\"); Above average zeneral productivity, Chofce of crops {s restricted by cool sotl temperatures,
orkability fs pood; tie reoting sone 1s deep; depth to water table is deep; susceptibility to cvrosion is
gr:at_ on the steeper slopes, Very responsive to proper fertilization and managezent. Generally has an
dellective snow cover over winter. High to very high avatlable rotsture capacity. Average annual precip-
ftation ranzes from 20 to 27 inches with 3/4 of it during the growing season,

FOR INTCRIM USE

‘ PRELIMINAHY DRAFT REPORT;"SUBJECT TO'REVIEW
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U.S. DEPARTMENT OF AGRICULTURE SERIES .
SOIL CONSERVATION SERVICE 1 p STATE iroesotn
SOIL SURVEY INTERPRETATIONS = MLRA %0
Revised Lraft ™ GLN, rill 2-70

This. series consists of nearly lovel to steep, excessively drainad soily forred in gravelly sand. These

s0il3 are on outwash plains and fans having knob and basin topography. Native vegetation is forest.
face layer is black gravelly coarse, sandy loam about 1 inch thick.

The nur-

The subszoil is dark brown to dark reddish
brown very friable, gravelly loany coarse sand about 2 inches thick. The underlying material is reddish browm <esr

gravelly coarae sand, Permeability is very rapid. The available water capacity is very low and organic

ratter content is lo<. The availability of phosphorous is low, and of potcssium is low. Most areas
are used for forest. The major limitation to use is the hazard of drought.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

M Coarae Percentage less than 3 inches Avall. Sail Shrink—_“
S::)’k(;r Classllication Fract. Passing Sieve No.-= LL Pl P::;T:;~ Water Reac- Swell
Horlzons UusSDA - >3 in. B Capac. tion Foten-
- ‘Av(‘i_‘q‘chea) Texture Unified AASHO T M 1o 40 200 (n./Tzr. In. /in, pH tiul
0-5 Gziwally By A-2 0-10 | 80-90¢ 65-75| LO-55| 20-301 NP NP | 2.0-6 [.06- 5.1~ Low
sandy .10 6.5
[loam
5-60 Very Gi, GP A-1 0-10 | 35-60 25-L0i 10-25] 0-5 NP NP 20+ p.02- |5.5- Low
lgravelly] sP : D.0L 6.5
coarse
Isand

Flooding None Hydrologic group: A

Depth to water table: Greater than 10 feet Depth to bedrock: Greater than 10 feet

Corroalvity - uncoated steel: Low Corrosivity = concrete: Moderate

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Road(ili| Gocd: hizh stear strength; low corpressibility; low shrink-swell

Sand Good: rrixed with grzvel and needs screering; deposits are generally thick

Grovel Gecod:  stratified zand and gravel; scme stones and boulders; water table is deep

Topsoil| Poor: gravelly sandy loam material about 5 inches; low organic matter; low fertility

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Beptlc Tenk Filter Fields Slignt: very rapid permeability; moderate on 6 to 12 percant slopes;

Sev=re:  on slopes over 12 percent: hagard of pollution to undergrournd water

Sewage Lagoons

Severe: very rapid perreability; coarss textured material
Bhallow Excavations .

-

Podsrate: pravelly texture; 6-12 percent slopes; Severe: over 12 percent slopes

D“vl‘.l:";‘“g“cmm" Slighf‘,: 0-6 percent slopes; excessively drained; low Shrink-swell
MYoderate: 6-12 percent slopes
| Severe: over 12 percen% slopes
anitary Landfill
(trench type) Severe: very rapid permeability for easy contamination of ground water

Local Roads and Streets

percent; good stability; good natural drainage, lo# frost heave potential

Slight: 0-6 percent slopes; Moderate on 6-12 percent slopes; Severe: slopes over 12

Potential Frost Action Lo«

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reeervolr Areas .
Ve ranid permeabilitzs

clotonce 4o pipins: egod glahility

Embenkments, Dikes, snd Levees Hlgh compacted permeability; low compressibility; good shear strength; hign re-

Dralnage of Cropland and Pasture

Very rapid permeability; deep to water table; excessively drained

[irrlgation

Very los availchle water holding capacity; rapid intake rate; excessively drained
avoraole raterial 2t 5 to
froemerts; difficult on slopes over 12 prrcent; low fertility

Terraces and Diverslons

lnches; excessively arained; nigh content ol coarwe

mm—

Grassed Baterways Unfavoraoie naterial at 5 o 12 inches; excessively drained; rdgn content oI coarse
fragments; difficult on slcpes over 6 percent; low fertility.

14 Use in conjunction with Guide to Sall Survey Interpretation Sheetas,

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

PREL‘MlNARXbpcBAF(lInB Enpcgﬁe A’EmsyB

Loor

fnation b

JEGT TO REVIEW

ctveen MLRA'S

C A
s Areet Moderate: 20 to 30 percent coarse fragoents; 6 to 12 percent slcpes; severe slopes over 12%
Picnlc Atesas
Madarate: 20 to 30 percent coarse fragments; 6 to 12 porcent slopes; savere slopes over 123
Pluygrounds X
Severe: gpravelly surface texture; slopes over 6 percent
Paths and Trails
Modarate: 20 to 30 percent coarse framments in surface laver: sloves of 12 to 25 parcent
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)
Phases of Sall Loss Com
Serles Cepabdllity =51 pats Silage !Pasture | lezure - Grass Hluegrass Pasture
Hay Pasture
B/A T/A A T/A AR Al
0-2%2 slopes IVs .2013.2 35 5 3 2.0 2.6
2-6% slopes IVs 30 S 3 4 2.0 2.6
6-12% slopes 1vs 30 5 3 2.0 2.6
2-12% slopes IVs 30 S 3 2,0 2.6
12-25% slopes Viis - - 2.25 ——— 1.8
—— e PASTURELAND AND HAYLAND
PP;!'::‘O( Group Species, Yleld in AUMs for Dryland (Irrigated) Forage Production
VILDLIFE HABITAT SUITABILITY
Potential for-- Potential for--
Phases of Wild Hardwood Wetland Shallow . .
Scries sGr;{;and Grasses, Herbaceous | Trees and Cor\llzfe:ous Food and «Water O?.tnlznd V«?odland Vv‘ct\and
eed Crops | Legumes Plants Sheubs Plants Cover Devel. wildllfe wildiife ‘ Wildlife
VYery Very Very Very Very Very Very
Ml Poor Poor Poor Poor Poor Poor Poor Poor Poor Poor
WOODLAND SUITABILITY
Phases of Ordi- Potential Productivity Woodland Management Hazards Sultable Soecles Other
Series natlo Imgortant Site Erosion Equipment Seeding Plant T
" Trees Index Hazard Limitations Mortality Competition o Favor | To Plant
m 4s Red Pine 5g 0-12% 0-12% slopes Slight Red Pine |Red Pine
Ynite Pine 55 sloves Slight Moderate to white Pire|{Jack Ping
Jack Pine 60 Slight {12-25% slopés Moderate Jack Pine
hite 1{-25% Moderate
slopes
) Spruce 50 Moderate 4o
SEVETE RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (Ib./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
2t 20 Years Age Vigor
OTHER
Uida K bLialia e afea W)
Page 2
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U, S, DEPARTMENT OF AGRICULTURE SERIES . I,
. S$OIL CONSERVATION SERVICE STATE Minnesota
SOIL SURVEY INTERPRETATIONS L/ sira 90

Revised Draft RRL 1-73
This Serfes consists of rearly level, comewhat poorly drained soils fomed in reddish brown fine and medium
sands. These 50ils are on outwash plains and glacial lake beaches. LNative vepetation is forest. The surface
layer 1s black loamy fine sand about 2 inches thick. The subsurface layer is reddish gray fine sand about 4 inches
thick. Tre subsoil is dark reddish browm in the uprer part, mnttled reddish breet: in the lower part. It is
fine sand about 33 inches thick., The underlying material is reddish brown fine sand. Permeability is rapid. The
tvailable water capacity is few to very low and orpganic matter content is lo#. The availability of phosphorus is
do4, and of pobassium is locw. Tnese soils have a high wataer table during part of the growing season.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

12 jor X . Couarse Percentage less than J inches ea- Avail. Soil Shrink
BSo,il Classification Fract. Passirng Sieve No.-- LL P1 P;:‘r::; Water Reac- Swell
Horizons USDA >3 in. Capac. tion Poten-
d AASHO 4 10 40 200 in./or. ) A
(inches) Texture Unifie T in./in. pH tial
0-9 Fine SM A-hL 0 10 100 {75-95 [10-L5 | NP NP {5.3-20 |06-.2L ] 4.5~ Low
Sand 42 6.0

9-60 Fine SM or A-2 or| © 120 i00 {l5-951 2-10 | WP NP }6.3-20 {05-,07] 5.1~ Low
Sand SP A-3 6.0

Flooding None Hydrologlc group: c

s .
- Depth to water table: Normally within 2 feet of the surface,from Depth to bedrock: Greater than 10 feet
spring to midsummer <
Corrosivity - uncoated steel: 1todarats

SUITABILITY OF SCIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Corrosivity - concrete: ;.
i Hich

f - : Syias R
RoadlilliFair: scmewhat poorly drained; moderate susceptibility to frost asticn

sand  [Gy0d: high water teblz makas removal difficult
Gravel Jnsuiteqd
Topsoll|Poor: sand texture
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES.

(Se ptic Tank Filter Fields

Severe: seasotnal high water table

ewage Lagoons
r Severs: seasonal high water table; rapid permeability

khullow Excavations

Severa2: somewha’ poorly drained; seasonal high water +able; poor sidewall stability

Dwellings:
With Basements

Severz: seasonal high water table

2nitary Landfill
(Trench tvpe) Severe: rapid permeability; seasonal hich water table

if.ocal Roads snd Streets

Moderate: somewhat poorly drained; seasonal hirh water table

Potential T ATt
otentiul Fros: Aztien 3 4,pa10

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas .
Panid parreability; 3easonal hipgh water table

Embankments, Dikes, and Levees . . .
Yedium to high shear strength; redium to hieh suscentibility ta pipins

Dratnuge of Cropland end Pasture
Panid permeability; high water tahin
trrigation roorly drained; usually level
Lov to very low available watnr capacity; raoid irtuke rate: coarnan raterial: sameqhat/
Terreces and Diverslons
Gunerally not needad; nearly level siores

iGroened Waterweys
Generally not needed; rearly level slepes

PRELIMINARY. DRAET.BEPQRTSUBJECT TOREVIEW
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

mp Ateas

Moderate: scasonal high water table

Plcnic Arens

Moderate: scasonal high water table

Playgrounds

Moderate: seasonal high water table

Peths and Tra:ls

Moderate: seasonal high water table

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS~(High level management)

Phases of Capabilit Soil Loss Corn [Fluezrass
Serles P IR T Oats Silage Pasture Legume-Grass
Bu/A T/A AUM T/A AUH
All IIlw - | - 65 10 3.5 3.0 4.5
PASTURELAND AND HAYLAND
P)::r'e:’ol Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Production
i
WILDLIFE HABITAT SUITABILITY
Potential for-~ Potential for--~
Phases of witd Hardwood Wetland Snallow
Serles sfrzlznnd Sra.ﬁ:es. Herbacecous | Trees and Conlifrrou: Food and Water O;"m,niand Wt':vcdland queﬂami
3 rops egumes Plonts Shrubs Plants Cover Devel. Witdltfe wildlife Witdlife
All Poor Fair Good Fair Good Good Good Fair Good Good
WOODLAND SUITABILITY
Phases of Ordi- xPotrn(n.q'x p,oduztii‘:iw con “'O;dla'nd Mana'ﬂe;en‘;lHazards s Sultable Speclex Other
mpartant S on ~juipment eeding an
Series aation Trees Index Hazard Lizitations I Mortality Competition To Favor | To Plant
Red Pine | 60 Slight Moderate | Moderate| Moderate White White
All 2w |White Pine 60 to Spruce| Spruce
Hhite Spruce 60 Severe Northern |Black
Northern Hardwoods| Spruce
Hardwoods | 60-70 White Pin¢ Rorthern
RANGE rardwoody

Phases of Serjes

Range Site Narte

Climax Vegetation and Productivity of Alr-Dry Herbage (Ib./ac.)

WINDBREAK

Group

Adspted Trees to Plant

Tree Helpht Prediction
8! 20 Years Age

Relative
Vigor

OTHER

PRELIMINARY DRAFT RERQRTw SUBJECT TO REVIEW

Subject to change on conpletion of cooardiration Letveen MLRA'S
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1i-501L5-3 U.S. DEPARTMENT OF AGRICULTURE Serics
11-71 L5-12) SOIL CONSERVATION SERVICE sTATE Minnesosa
F Code SOILS-12
(Tite code SOIL SURVEY INTERPRETATIONS L/ wiea 0

Initial Review Draft RRL 2-72
This serles consisis of noarly level, poorly and very poorly drained soils formad in sandy material. These
gsoils are on outwash plains and glacial lake tasins. Hative vegetation is foroust. In a representative pro-

file the surface layer is black mucky sand about 5 inches thick,
Perreability is rapid. Tho availadle water capacity is low and organic matter content i5 high., Tre avail-
ability of ohosphorous i3 low, ard of potassiunm i3 low. These soils hava a high water table during nuch
of the growing season. The major limitation to use is the hazard of wetness.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

o Classification v | et steve ol |y [Pome G | e |
::::‘:::)‘ Tl:fx[?.xl:e Unifted | AASHO >J;.“' 4 10 40 200 in./or. ?:r:’.l: ::&n Pxoil:ln-
0-5 Mucky PT A-8 0 100 $5-100|L45-90| 2-10 | NP NP |2.0-20 [07-.22) 5.1- High

sand 6.0
5-60 Sand SHPor A-2 or{ O |100 [95-10QL5-90| 2-10 [ WP NP | 6.3-20 }.05-.07 5é15 Low
s A-3 .

Floeding Occasionally ponded Hydrologle group: [

Depth to water table; Normally within 1 foot or less of the surface Depth to bedrock: Greater than 10 feet
. from spring to late summer :
Corrosivity - uncoeted steel: Moderate

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Corroslvity = concrete: Moderate

Roadiill|Poor:  hizh water table

Sand  [Good: high water table nmakes removal difficult

Grawvel |Unsuited

Topsoil|Poor: poorly drained, sand texture

DEGREE AND KIND OF SOIL LIMITATION FOR' SELECTED USES

pSeptlc Tank Filter Flelds
Severe: seasonably high water table; occasional ponding

iScwage Lagoons
Severe: seasonably high water table; rapid permeability; occasional tonding

Sheilow Excavations

Severe: seasonably high water table; occasional ponding organic and sandy soil

PDwellings:
With Basements

jeaversuvers ey .
Severe: seasonably high water table; occasional ponding

Sanitary Landfil} . . . R
Severe: rapid permeability; occasional ponding; organic and sand soils; seasonably

Trensh tvo=) high water table
rLoca! Roacde end Streets

Severe: rapid permeability; occasional ponding; seasonably high water table
Poten‘ial Frost Action Yoderate

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas

Rapid permeability; high water table

Embenkments, Dikes, end Levees

Mediun to high shear strength; mediun to hiph susceptibility to piping

Dreinsge of Cropland end Pesture

Haoid permeability; hich water table

lrrigetion
low available water cepacity; rapid intake rate; seasonable high water table

Tesraces end Diversione
Generally nol needed; nearly level slopes

Grensed Waterwaye

Generally not needed; n2arly level slopes

17 Use Inconjunction with Gulde to Soif Survey lnlctprruuon Sheets, Pago 1 of 3

G868 BLE-LIBLOLD DEDR. 10V
8,8-29,78y

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW

The underlying raterial is grayish browm sand,
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MN-SOILS-)
11-71
(File Code SOILS-12)

48 b

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

poor and very poor drained; high water table; coarse textured surface

Severe:
Plente Arcas Severe: poor and poorly drained; high water table; coarse textured surface
Playgrounds Severe: poor and very poorly drained; higzh vater table; coarse textured surface

Peths end Tralls

Scevere: poor and very poorly drained; high water table; goarse textuyed surface

CAPADILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(kigh level management)

Pheses of . Sall Loss Corn lrosrass
Serles Capablilty =177 [£34] S{lage bAPas__ure Legune -Grass
Bu/A T/A AWM T/A ALY
All Ivw - - 55 9 3.0 2.5 3.5
PASTURELAND AND HAYLAND
P};“lt' of Group Sp;eclec, Yletd In AUMs for Dryland (Irrigsted) Forage Productlon
erles
WILDLIFE HABITAT SUITABILITY
Potentlal for-- Potential for--
= d 1 d tow
Phasea of Graln and Grasses, Hardwoo Coniferous Wetlan Sh.a ow Openland Woodiand Wetland
Serles Seed C Le 5 |Herdaceous JTrees and | = o | Foedand | Water Wl wildne Witdlif
i rops Rume Plants Shrubs Dev=l. i © e
All Very Poor Poor Poor Poor Good Poor Poor Good
Poor
WOODL.AND SUITABILITY
Phases of Ondi- Po!rnlln‘! Productivity 'v\'oodla‘nd NManagement Hazards ' Suitable Speciss Qther
Serles natlon Important Site Erosion Equipment Seeding Plant To Fevor To Plant
Trees Ind=x Hazard Limitattons Mortality Competition :
All 3w [Black Spruge 40-50 Slight Severe Severe Severe Black
Spruce ~
Black Ash Elack Ash
Ela
Tamarack
RANGE
Phazes of Series Rang® Site Name Climax Vegetation and Productivity of Alr-Dry Herbage (1b./ac.)
WINDBREAK .
Group Adapted Trees to Plant Tree H2ight Prediction Relative
et 20 Years Age Vigor
OTHER
q: [J
PRELIMINARY DRAFT REPORT{SUBJECT TO REVIEW AR AR
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'

;‘;‘*;C;ILS‘-" U.S. DEFPARTMIAT O7 ASRICULTURE SERIES | .
SOIL CONIERVATION SERVICE sTaTe _hinz=soto !

(File Code £0ILS-12) : SOIL SURVEY INTERFRETATIONS 1/ MLEA

ghts eeriss coralate of dzep, ecmawha® rneorly azd poorly dradrpsd esila formed in ~eddish b=

Slcpea waz3zs ipon O to 2 pa2roent.

o dociducua and conilsrcus fomsat ca naarly level till plalns and good moraine. fGypicalls
~bick; reldish browa rslay oo bsoil layers 25 incktsas thick;

n St e . a——— + 1.

4

Co - ESTIMATED SOIH BROBERTIES SIZNTRICANT TO ENGINZZRING ~ -
r i R ] Coarye rPe‘rf: n; ': t.s: than 3 ‘nches . R Avall, Sctl Shrink
L;aoﬁ . < .“U!CZ:<"9A . “r':. s :ra::x—s' a-ev‘ o, -- LL P1 P;E:; Watsr Reuce Swell
Horlzors USOnm . >3 56- . 2 2 to.she. | C2PEE- tion Dotane .
{inches) Textolry Und“d‘ . ,":GEO‘ LT }~,,f,° . ;‘.\ ‘4‘ N -:m N . B s /h' in./ln. pH * tial .
0-9 Loum ML ~T Ak 0 :"99-1éc§¢=1c0' 30-85 05-90 15-25 " |0-L 16.6-2.0 [.20-.22|}4.5-5.3 Low -
’ MI~CL PR, AR FUU SO - " ;
. I . . . ]
5-36 Clay CL A7 0" 95~1003f..\~100 8085: 55-50 4,0-80 {20-35 |.06-0.2 {.10-.145.1-8.1 Mod. :
N K5-CE R T \,'.,... FO O - I T :
L ) !
36-60 T |sitty [ cL | &7 T 52100 86-25153:50 10260 |20-35 |.06-0.2 [.09-.157.1-6.1 woa. i
.| Clay |:m-CE R : B » '
i
Flooding Occassiaonal - brisi’ ; L Hydroleglc group: g~

Depth to water table: 1 to 3 feot, perchsd,. Oct.-Tma _ Depthto bedrock:  Greater than five feat.

Coirosivity - uncosted stesl: Modarate - ;:4‘1 BN . . .+ T . Corroslvity - concrste! Mojamste

SUITABILITY OF SOIL A3 SOURCE DF SELECTED 5ix RIAL AND FEATURES AFFECTING USE

Roadlth| Pairy frost sction, sazinw.gvall .
Ssnd T

Tnauirad
Sravel | Tmguitad - . .

Tozsoll} pai—;

,&
F
£
al
i

CZCREZ ND XIND OF 01z LT‘”"‘A'T"O\' FOR. SELECTED U3

Septic Tank Filter Fields R T e o

C o Sewymet: ramoid ploizv : i

Scwage Legoons E B . B o - A
. A - . N - RS

Slight: ypsrca iowly . . .

Ghaliow Excavations

Severe: 10245, %20 eigiwy, wek

Dwsllings:
With Bazementa

KT XTATeStd  Severe: web o

o
A

Sanltery Landiill A o

(Trensh) Seveaze: wet, tco 012‘331, ?re'cc-'s"alowly. azéa,

L ocal Roads end Streets ) :

Scvewe: flooda, wat et e

Potentls’, Frpll chcn . . .

MAJCR SCIL FEZATURZES AFFECZTING 3ZLECTED U3ES

Pond Reservoir Areaa P -

Tazgzakle . N

Embunkmorll, Diken, ancd Leveea

farazadlz L
L)rah\.\gc of Crapiund a-2d Panture .
Tzz3s_plcyis, wat

irrlgation
M3

Terraceo and Diversinre
Mok seaded

irasned Waterways
Wpna oo zloely

1/ Use Inconjuncdsn weh Luadr 1o Suii Survey intepretation Shaets, Poge §

of §

T 050 LA d. nIds 1971 .
8,6-£2,720

PRELIMINARY DRAFT REPORT, SUBJECT TO REVIEW
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KN-SO1LS-)
11-71

(File Code SO1LS-12)

AQa; 60

[

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

Govere: percs slodly, wet

Plcnic Areas

Playgrounds

Severn:

wel

Peaths and Tralls

Sevpre;

ved, floods

f1lacda, Wek

Yolaryio;

CAPABILITY, SOIL LOS3 FACTORS, AND POTENTIAL YIELDS—(High level management)

FPhanes of . " Soll Loss at C-rn blue;’ra_ia Lprize-(izags -
Serles Capabliity p=p—r—y 25]3 5i1izeT/irassie Zay (274 Pasturs (ATY)
(aut)
m ITIw €o b1 5.0 L.5 6.5
I n PASTURELAND AND HAYLAND
P':’:. of Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
eries .
R \
WILDLIFE HABITAT SUITABILITY
Patential for-- I Potential for=--
Pheses of wiid Hardwood wetiand Shallow . . .
Serles sGr:l;nnd Grasses, Herbaceous | Trees and Czu;{e:ous Food and Water %?;:i;fnd h‘:c;;i;la{ad :;:;;‘;d
. ee rops Lta\lmﬂl plﬂﬂf.! Shrubs ants Cover DQVE’. e 1 e e
Al Poor Fair Good Fair Good Good Good Fair Good Good
WOODLAND SUITABILITY -
Phases of Ordl- Potentlal Productivity _ \\a:\c‘.laAnd ,‘.ﬁamger?en{}{a:zrds ; Suitable Specles Other
Serles natlon Imporzant Slte Eroslon Equipment Seecing Piant To Favor | To Plant
Trees Index Hacard Limitations Mertalizy Coumpetition
A1) 2w Rsd Pine €0 Slight | Moderate |[loderate | Moderate |Wh. Spruce Wh. Spriuce
E.Wh.Pine | * 60 to Severe |(E.Wh.Pine| .
Wh.Spruce 60 Northern | Northern
Northern Hardwoods| Eardwoo
Hardwooda 60-70
RANGE

Phases of Series

Range Site Name

Climax Vegetation and Productivity of Ailr-Dry Herbage (Ib./ac.)

WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relstive
8t 20 Years Age Vigor
OTHER
PRELIMINARY DRAFT REPORT,/8UBJECT TO REVIEW e e

Subject to chanje on completion of courdinatiun between MLEA'S
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.  MN-SOILS-3 U.S. DEPARTMENT OF AGRICULTURE SERIES
t:;:l Code SOILS-12) SOIL CONSERVATION SEKVICE staTE _Minnesota
o  SDIL SURVEY INTERPRETATIONS 1/ wira 90

Rev, GON, RRL 2-72
This series consists of nearly level to hilly, well and moderately well drained soils forred in reddis?
brown clayey material. These soils are on noraines and lake plains, MNative vegatation is foreat. The
surface layer is dark gray loam about 2 inches thick. The gubsurface layer 1s graylsh brown loam about 6
4nches thick. The subsoil is reddish brown clay about 26 inches thick. The underlying rmaterial is reddish
brown clay. Permcability is slow. The available water capacity is moderate and organic matter content is low.
The availability of phosphorous is low, and of potassium is low.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Avsall, Soll Shrink

A Coarae Percentage less then 3 inches mea-
MSOJ!T Clessification Fract. ' }:n‘-:lng Sl.eve :Xo.-‘ LL P1 p;:l“; Water Reac- Swell
" ) N >3 in. Capac. tion Poten-
::c':::)‘ T‘;ff:j’:e Unifted | AASHO |77 4 10 40 200 tnme | o
0-8 Loan ML A-l 0  p5-100p0-10C| 80-89 65-90|15-25 | 0-L $.6-2.0 [20-.22 | 4.5~ | Llow
ML~CL’ 6.0
8-3L Clay CL or | A-7 0 b5 .-10050-100| 80-95 65-90 {L0-60 | 20-35/0.06-0,20.1- 5.1- Hoderate
¥H-CH 0.1k | 8.L
34-60 Clay CL or | A-7 0 H5-100p0-100| B80-95 65-90]40-60 | 20-35 0.06-0.210,1- 7.L- Moderate
HH-CH 0.14 8.4

Flooding None Hydrologle group: C

Depth to weter table; Greater than S feet Depth to badrock:  Greater than 10 feet

Corroslvity - uncoated steel: Moderate Cotrosivity = concrete: Hoderate

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roedfill Fair: 1cw o mediun shear strength; medium compressibility; fair to good workability

[gend Nat, spitable
Gravel liot suitabie

Topsoll] TFair: moderatelv thick loamy material; low organic master centent
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

beptlc Tenk Fliter Fields

Severa: slow permeability

[Sewage Lagoone

Slight: slow permeability; rioderate: on slopes 2-6 percent; severe: on slopss over 6%

Phellow Excevations

Mpderate: clayey material; severe: over 12 percent slopes

Dwellings: .
With Basements
posnss@c-Bas vy

Moderate: moderats shrink-swell; severe: over 12 parcent slopss

Sanllary Landftll

(Trench 4vps) Seyere: poor workability
iLoce! Roads snd Streets

Severs: moderate to high susceptibility to frost acticn

Potential Frost Actlon Molerate to high
MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areus

Slow permeability

Embankments, Dikes, snd Levees

‘ediu= to 1o+ shoar strengthi modiun conrprsssibility‘

Dretlnage of Cropland and Pasture

Generally not needed

ferigation
Moderate svailable water capacity; slow parmsablility

Terrecee end Diversionae

Clayev raterial; slov permenbilitys poor workability

Greosed Waterways

Clavey ratarial; 9lo4 permeability

1/ Use in confanction with Guide to Soil Survey lnlt;'pr!ll!loﬂ Sheets. Pogo 1 of 3
- (3]

G606 9¢0 18COLD BEBE. V0T
8,8-29,789
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HN-501LS-3
11-71
(File Code SO1LS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas
Modazatas  nlow pervea®ility: fevere: on glopesg over 12 pergen
Plenlc Arees €1ight: on nearly level plopes; Moderate: on slopes 6-12 parceni; Severe: on slopes 12
Pluy P! .
wygrounds Foderate: slow pen::eabilit}’; Severa: on slopea ovar 6 percens
Paths and Tralls _ SIOPeB
S1ight:  0=12 me-cernt plopass’aiarate: an gloned 12-25 percent olgneg: Jevera; over 2% rercent
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)
- Phases of Sofl Loxs Corn {Bluegrasa
Serles Cepability 1 T QOnts Silnze Tastoe loea—e-raes
Bu. AT T ATM
0-275 slopes Ilc L3 3.2) 8o ik 5.0 n.é 6.5
2.5 slopas Ile 8o b 5.0 L.S 6.5
6-125 slozes I1le 70 10 5.0 L.5 6.5
2-11% slopes IIle 70-80 10-1 | 5.0 L.5 6.5
12=25% slopes Vie - - 4.0 - -
PASTURELAND AND HAYLAND
Pl;:rr:‘d Group Specles, Yield In AUMs for Dryland (Irrigated) Forage Productlion
' i
WILDLIFE HABITAT SUITABILITY
Potentlal fer-- Potential for-~
Phases of wild Hardwood Wetland Shallow , .
Serles sGr:lZand grasses, Herbaceous | Trees and Conli[crous Food and Water C:vpen}:‘nd “;c;:i_a‘,nd :{(“;:nd
°® rops rgumes Plants Shrubs Plants Cover, Deve!. 113tite Hdlile tidilfe
0-127 Good Good Good Good Good Poor Very Good Good Very
Poor Poor
12-25 Poor Fair Good Cood Good Very poot Very roxr Fair Cood Very pood
WOODLAND SUITABILITY
Phoases of Ordi- Potentlel Productivity Woodland Management Hazards Suitable Specles Other
Serles ration Important Site Eroslion Equipment Seeding Plant T T 1
i Trees Index Hazard Limitations Mortality Competition o Favor o Plant
0-12% Lspen - 70 Slight Slight Slight Moderate Red Pine | Eed Pire
Red Pine 60 to Fasswood |3lack Sprhce
20 Wnite Pine 50 Sligkt Red 0Oak (Wzite Sprhce
Jack Pine 60 Yoderate Moderate Write Ping Zasewood
12-25% Ncrirern Moderate Slight Severe Write Sprice Red Czk
i
JitRajoisteRvtc 9% ] RANGE TSTET
Phases of Series Runge Site Name Ciimax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)
WINDBREAK
Group Adspted Trees to.Plant Tree Height Prediction Relative
i 8t 20 Yenrs Age Vigor
OTHER
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Page 3 of 3
e ®_72 The




.

53ov _ N

4
Page 137 va?
MN-501LS-3 U.S. DEPARTMENT OF AGRICULTURE Series -
A-1 i 12 SO1L CONSERVATION SERVICE sTaTe Minnesota
LS-
(File Code SOT © SOIL SURVEY INTERPRETATIONS 1/ wira _B8-90

Revised Draft GDN, RAL  2-72

3 : decomposed dark
re extrermely to very otrongly acid deep organic soils. They consist of moderately
:t;::\ 2:’ dark reddish brown herbaceous raterial throughout roat of the layers from 12 to 51 inches. Normally
these soils occupy bogs ranging from 10 to more than 600 acres in size. FHlack spruce along with a few
{amarack are the major trees growing on thase soils. The parmeability 1s moderats to moderately rapid. The

available water capacity is very high.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

C Pe t 1 then 3 Inches - Avelil. Soll Shrink
‘;"I‘l" Clasasification ;:::7 rcer:‘-:::n;;l'eve :lo.-- LL PI P;m:‘ Wster Reac- Swell
; >3 Y Capac. tion Poten-
Horizons | USDA |y i0q | AASHO n 4 10 40 200 L P " et
(inches) Texture 7 n./tn. P
0-20 Peat T A-8 0 Not|suitable fox - { -- l6-20+ ]0.58- 3.5- High
(fibric bngine¢ring 3eive gnalysi 0,70 L.S
20-70 | Peat PT A-B 0 -- | -- |o.6-6.0]0.L8~ | L.0- High
(hemic) 0.58} 5.0
Flooding None Hydrologlc group: D
Depth to water table: Near surface during most of growing season Dopth to bedrock:  Grsater than 5 fest

Corroslvity - uncosted steel: High Corroalvity = conerete:  High

SUITASILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Rosdlll| Poor: organic so0ils; low -bearing capacity
Sand 1ot suitable .

Grsw<l | Not suitable . .
Topsoll| Poor when used alcne. Fair to good when mixed mineral soils; needs lire
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

ISeptic Tank Fliter Fields

Severe: high water table; vsry poorly drained

ewsge Lagoons

Severe: high water table; more than 30 vsrcent organic mattar

Shallow Excavations

Severe: high water table; poor side slops siability

[Dwellings:
With Bamements

ESXNOOCHCOGEINe
Severe: very poorly drained; high water table

ISenitery Landi{il!l
(trench t5pe) Severe: verv poorly drainsd; hizh water table

1 Ros
[-oc el Rosds end Syreets Severe: high water table; high susceptibiliiy %o frost mcticn; high shrink-swell
potential nore than 30 percent crganic ratter

FPotentls! Frost Actlion High

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Poend Resorvolr Arese

Hiph watar table
Embsnkments, Dikes, and Levess L-f0 Wa'er tadie; low cempacied loadsd parmeapllity; poor stability more
than 30 percent orgacio matier

High water table; subsidence i3 ccon after drainagzs

Drelnage of Croplend snd Pasture

lertgation

Hich water tablo; very poorly drained

Tertecee sand Diversione

Not applicable; noarly lesvel

Greessed Waterways

Hot mpplicable; nearly level

1,/ Use ln conjunction with Gulde to Bu.l Survey Interpretation Sheets.
- Poge 1 of 3
8,8-29,78?
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MN-SOILS-3
11-71
{File Code SOILS-12)
Greenwood
DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
Cenmp Arr
ome et Soverc: hiph water table; poor trafficabllity
Pleme Arees Severe: high water table; poor trafficability
Pleygrounds Severe:; hipgh water table; poor trafficability
Pothe and Trarts Severe: hiph water table; poor trafricability

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS—(High level management)

Pheses of Capeblitty jootl Loss Com Eluegrass
Serles ey M T Oais  ISilage Jameme - Grass _Pasture
Hay Pasture
B/A | T/A T/A ALY A
m IVd R &0 12 L.5 6.7 "5.3
PASTURELAND AND HAYLAND
”';"i" of Group Specles, Yleld in AUMs for Dryland (Irrigated) Forage Production
erles
»
WILDLIFE HARBITAT SUITABILITY
Potential for-- Potential fore-
Phases of Graln and Grasses, wild Hardwood Coniferous Wetland Shallow - Openland Woodland Wetland
Serles Seed C L Herbaceous | Trees and Plant Food and Water wid1if Wi wiid
i rops cgumes Plants Shrubs ante Cover Devel, € < tfe
5303 Very Very Very ) Yery Very
Poor Poor Poor Poor Poor Poor Good Poor Poor Fair
530 Very Very . Very
Poor Poor Poor Poor Poor Gord Good Poor Poor CGood
WOODLAND SUITABILITY
Phases of Ordi- Potential Productivity ‘ Wou?dlar\d Mansgement Hazards Sultable Specles Other
Series natlon Important Site Eroslon Equlipment Seeding Plant To Fovor To Plant
Trees Index Hazard Limitations Mortullity Competition °
ANl sw | BRlack 15-L0 Slight Severe Severe Severe Hack Hiack
Spruce Spruce} Spruce
Tararack Tamarack|Tamarack
RANGE
Phases of Series Runge Site Name Climax Vegetation and Preductivity of Afr-Dry Herbage (lb./ac.)
WINDBREAK
Group Adspted Treee to Plent Tree Helght Prediction Relative
8! 20 Years Age Vigor

CROPLAND

OTHER

Potential yields are roderate for the cocmimonly cultivated crops.
clirate, lo4 fertility, and a high water table.
gro ing scason are test suited.
sod, ridishes, onlons and the like.

Crops that can withs*tan

The choice of crops 13 limited by
d light frest and have a short

Theses irclude carrots, catbage, cauliflower, celery, potatoes, cultured

wind crosion and firec are cpecial hazarda,

FOR INTERIM USE

Subject to chanve on coaplotiong of cppy ot ’ 7 ' g
pnFL\MlNAHYtDR;\FT REPORT, 'SUBUECTTOR’EJ\I%EW

Page 3 of 3
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‘ W
V. 8. DEPARTMENT OF AGRICULTURE SERIFS _
:":::z.c;;r-”?:::lrn‘:'lr; S01L CONSERVATION SERVICE ETATE HINNESOTA
Rev. 91071 SOIL SURVEY INTERPRETATIONS 1/ MLRA _ B8, 89
. REV. RRL B-18-71

Those solls are extremely acid, deep organic soils. They consist of slightly decomposed, reddish

lly they occupy areas within large bogs
] {bers throughout most of the upper 5 feet, Norma .

b "hni‘;;mhf.lyeconvex surfaces. Mapped areas are usually cirxcular or oblong and range frow about 100
th“ 2“:hnn EOO scres in size. Black spruce along with a few tamsrack are the major trees growling on

o pore

these solls.
ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Coarse | Percentage less than 3 Inches = Avall. Solt- Shrink
“:Jl‘;r Classificatlon Fract. Passing Sirve No.-- P:'ITI‘:. Water Reac- Swell
No.r:’ron: WUSDA Uted AASHO >3 in. 4 10 40 200 L Pl In /'hry Capac. tion Poten~
Unify S . [hr. X
(inches) Texture nifie e in./in. pH tial
0-60" Fibric Pt - Not spitable for éngineeftng -4 =-- {12-20 |0.55- }3.5-4.3 High
sievel analyfis 0.65

Flooding None Hydrologic group: D

Depth to water table: 0 to 2 feet. Depth to bedsock: 5 to many feet.-
Corrosivity - uncoated sleel: Very high. Corroslvity - concrete: High

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadfill|Poor; organic soils; very low bearing capacity.

Sand Notr suftable.

Grave! |Not suitable,
Poor when used alone., Falr to good when mixed with mineral soil; reeds lima. High water table.

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES
Septic Tank Fllter Fields Severxre: High water table, organic material.

Topsoll

Eewage Lazoor;n Severe: Righ water table; more than 307 organic matter.

Shellow Excavations Severe: High water table, organic material,

Dwellings: Severe: High water table; low shear stremngth; high shrink-swell potential high
With Basements cowpressibility; very low bearing values.

Without Basements

Yenltary Landflil Severe: High water table; poor trafficability.

l.ocal Roads and Streets  Severe: High water table; high susceptibility to frost action; high shrink-swell
potential; more than 30% organic matter.

Potentlal Frost Actlon High

MAJOR SOIL FEATURES AFFECTING SELECTED USES
Pond Reservolr Areas Organic soil, high wvater table.

Embsnkments, Dikes, and Levees High water table; poor stability; more than 30% crganic matter.

Dralnage of Cropland and Pasture Water table at the surface or within 1-2 feet during the growing season; usually
drajined by open ditches.

trrigation

Terraces and Diversions

Gressed Waterwaye

0584 8¢5 11ncote BIDS 1e 1/ VUse in conjunction with Guide to Soil Survey Interpretation Sheets, Page 1 of 2
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DEGREE OF SOiL Llhi[TATIO.\' AND MAJOR FEATURFES AFFECTING RECREATION USES

M)

Camp Arees Severe: Higit water table; poor

trafticabilicy,

Picnlc Areas Severe: High water table; poor

trafficability,

Playgrounds Scveie: Hign water table; poor

trafiicabiIiey.

boths and Truils|gavere: High water table; poor

trafficability,

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS-(High level management)

!
Fhases of Soll Loss - l
Serlen Cepebliity iy !
i
0 to 21 slope VIIv -1 - ;
H
i
1
1
-t
|
PASTURELAND AND HAYLAND '
'
P};as‘el of Group Species, Yield In AUMs for Dryland (Irrigated) Forzgze Production ‘,
er (‘!l .
i
. 1
‘
WILDLIFE HABITAT SUITABILITY l
’ Poternial for--- Potential for-« :
T " P !
Phases of Grain and Grasses, wiid Hardwood Ceniferous wetlund ahfsllow Openland | Woodland Wetland ‘
Serlex Jseed © L Herbaceous | Trees and | = piany Food and | Water widlte | widiif Widae :
ced Lrops cgumes Plants Shrubs ants Cover Devel. saile e nheste !
All Nery Poor ;Very Poor Very Poor|Very Poon Very Pooxy Good Good Very Poog Very Poor Fair ;
i
WOODLAND SUITABILITY
Phases of Ordi- Potential Productivity i Wc?dland Marazement Hazards Suitable Species Otker
Series nation Important Stite Erosion Equipment Seeding Plant To Favor To Plant
Trees Index Hazard I.imitations Mortality Competition .
All 5S¢  pBlack sprude 20-30 Slight Severe Severe Severe Biack Spryce
RANGE

Poaxes of Series Range Site Name

Climux Vegetation and Productivity of Air-Dry Herbage (Ib./ac.)

WINDBREAK

Group

Adapted Trees to Plant

Tree Helght Prediction
at 20 Years Age

Rcelative
Vigor

OTHER

. e ——— 4 o = et n > % e

Potential yfelds are poor for the commonly cult{vated crops,

lov feretl{ty, and a nigh water table.
Season are best sufted,
" rediches, ontons and the like.

The cholce of crops 1z limited by clizate,
Crops that can withstand light frost and have s short growing
These include carrots, cabbape, caulftlower, celery, potatoes, cultured sod,
These peats are vell suited for comrercial peat harvesting.

FOR INTERIM USE
Sudject to change on completion of coordination between MLRA'S

Pape 2 of
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AURT ST Trial Form U, S, DEPARTMENT OF AGRICULTURE SLEKRIES |

Pale Cude Souleel? : 80IL CONSERVATION SERVICE ! STATE __{4_!3_0'550'1'/\
& IO . -

R SOIL SURVEY INTERPRETATIONS L/ MLRA __ 0%, 89, 90
. R2V. 10-71

These are extremely acid, deep organic solls. They consist of slightly decomposed
reddish brovn sphagnum material throughout the upper three to four feet, Below thts {s moderately
decowposed, datk reddish brown herbaceous material, These solls occur {n relatively narrow bauds
around the outer edge of large ralsed bogs, and {n clrcular or oblong areas in small bogs,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Maler Course Percentape less than 3 inches N Avoll, Soll Shrink
Secal . Classitication Fract. Passing Sleve lo.-- LL pI P;:?::-; Water Reuce Swell
Horizens USDA >3 In. N Capuc. tion Poten-
SHO 4 10 40 200 ./, X A
itaches) Texture Unifled AN s in./in. pH tial
0-38 Fibric Pt - Not guitable for jeugioegriag - -~ 6-20 . 10.55- 3.4~ High
sievg analysis 0.65 4.5
38-60 |Hemic Pt - - - 12.0-6.3]0.45- 1.0~ High
: . 0.55 | 4.5

Floodinzg None Hydrologlc group: D

Depnh to water table: 0 to 2 feet. Depth to bedrock: 5 to many feet.

Cosrosivity - uncoated steel: Very high. ©  Corrosivity - concrete: High

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Konadfill] Poor: Organic solils; very low bearing capacity.

Sand Nat suitabla.

Gravel | Not suitable.

Topsoil] POOr when used alone. Fa{r to good when mixed with mineral soil; needs lime, High water tabla,

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields Severs: Highwater table; organic material.

pewage Lagoons Severe. High water table; more than 307 orgauic matter.

hallos Excavatiens Severe: High water table, organic material.

Dwellings: . Severe: High water table; low shear strength; hi{gh shrink-swell potential; high
Witk Besements coopressibility; very low bearing values.
Without Basements

Sanitery Lendiill Severe: High water table; poor trafficabllity.

.ocal R>ads and Strzets  Severe:; High vater table; high susceptibility to f t . -
potential; mora than 301'org§uic: matger. y to frost actlon; high shrink-swell

Pot=ntial Frost Action High

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pcud Peservolr Areas Urzanic soil, high water table.

Embariments, Dikes, snd Levees Hign water table; poor stability; orgsnic matertal,

Drainage of Cropland ard Pusture Water table at the sucface or within 1-2 feet during the growing season; usually
drained by open ditches. '

freigation

Te:ssces and Diverelons

Gressed Watarways

@885 8CO LintpL® afoR 19V

17 Use In conjuncrinn with Gulde tv 5oll Survey Interpretation Sheeta. . fage 1 of 2
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' 5% b ..

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RUCREATION USES

Camp Areas

Severs: High water table; poor trafflcability,

Picnic Arcas

Scvera: High water table; poor trafftcabilicy.

Playprounds

Severe: High water table; puor trafficability.

Paths and Trails

Severe: High water table; fpoor trafffcabilicy.

CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS~(Hirh level management)

Phases of Solf Loss
Serles Capebility F T
0 to 2% slopes VIIw | - | - - -- - -
PASTURELAND AND HAYLAND
P?:r:sor Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Production
c
WILDLIFE HABITAT SUITABILITY
Potential fora- Potential for--
Phases of Graln and Grasses, wild Hardwood Conlierous Wetland ShAﬂ“DW Openland Woodland Wetland
Serles Seed C L Herbaceous | Trees and Pl Fcod and Water wildiife Wildilfe Witdtife
€€ rops cEumes Plants Shrubs ants Covs=r Devel. B !
All Very poor {Very poof Very poor|Very poox Very poor Good Good Very poor Very poor Fair
WOODLAND SUITABILITY
Phases of | Ordi- lPotzn:{a: Producstlxvltv Lo Wc;;:la'nd :l:mgcsmenct Hazards i Sultable Species Qthes
mportan e ton uipmen eecing .
Sesles nation Trees Index Hazard Limitations Mortality Competition To Favor To Plant
All 5w Black Sprufe 20-40 Slight Severe Severe Severe Black Sprlce
RANGE
-Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (Ib./ac.)
WINDBREAK .
Group Adapted Trees %o Plant Tree Height Pradiction Rel'a‘.ive
at 20 Years Ape Vigor

OTHER

Potentlal ylelds are poor for the commonly cultivated crops.
lov ferttlity, and a high vater table.
- are bect suited.

These include carrots, cabbage, cauliflower, craaberries, celery,

sovd, radishes, onions and the like.

Crops that can withstand lignt frost and have a short grovwin

The chofce of erops {s limited by clizate,

R

potatoes, cultured

DDECI IMIRIADY NMDACT HEAART Otin

FOR INTERIM USE

Subject to change on completion of couordination between MLRA'S
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