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Description of Variables

Based on the'study area previously outlined, a total of
twenty-eight separate camﬁilations of data, or variables, have been
computerized and mapped.  These variables are listed in the table
of contents. Twenty-five of the variables are resource inventories
and the three remaining variables serxrve other purposes. V30 breaks
the study area into watershed areas. V91 divides the area into 9
smaller study areas. V95 provides access and orientation to the
Minnesota Land Management Information System (MLMIS) 40-acre data
base.

Data is plotted using a cell system based on Universal Trans-
verse Mercator (UTM) coordinates for all variables, except V08
Surface Ownership and V95 MINESITE Area. Variables 8 and 95 use
the MLMIS standardized 40-acre grid based on Township-Range desig-
nations. The best possible fit for the 2 - grids has been obtained.

Each cell in the UTM system is a Square cell 100 meters on a
side. The metric definition for an area of this size is 1 hectare.
This corresponds to an area in the English system of approximately
2% acres,

Two of the data variables, as mentioned previously, use a
standardized Township-Range grid where data was originally plotted
according to standardized square 40-acre cells. As a result of
this standardization and the fact that the government surveyed
townships are not composed of perfect sguare forties, the Township-
Range grid cannot be perfectly superimposed over the UTHM grid which
is a uniform metric grid, This may have resulted in some internal

distortion within V08 and V95, although the two grids have been fit

ix







pefore it was photographed and reduced.
In several instances, the variables required additional expla-

’

nation beyond that provided on the identification sheets. These

explanations are included in the appendices.
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Site Map

DATA BIOGRAPHY
SOURCE: MINESITE Study, Division of Minerals, DNR

INTERPRETATION: MINESITE Staff, DNR
SOURCE DATE: June 1973

DESCRIPTION

The site map represents the MINESITE study boundaries. These
boundaries contain the area in Northeastern Minnesota assessed to
have the greatest potential for the development of copper-nickel
resources found in the Duluth Complex formation,

VERIFICATION

TECHNIQUE: All cells checked
FINAL DATE VERIFIED: August 16, 1976

LEVELS
Data Level lLegend

44 MINESITE
45 MINESITE
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DATA BIOGRAPHY

SOURCE: USGS Topo Mapsf Greenwood Lake (1954); Gabbro Lake,
Markham, Brimson (1957); Bear Island, Kangas Bay (1965); Babbitt
(NW,NE,SW,SE), Allen, Isaac Lake, Aurora (1969PR*),

INTERPRETATION:
MINESITE Staff, DNR

SOURCE DATE:
See map dates listed above

DESCRIPTION

The predominant slope range for each cell is determined based
on the most current elevation contour interval data (Appendix A -
Definition of Slope Categories),

VERIFICATION

TECHNIQUE: Statistical Check - Appendix I

FINAL DATE VERIFIED: October 12, 1976
*photo revised

LEVELS

Data Level Legend

1-3%

4-6%

7-9%

10-15%

> 15%

0%

Slope Unknown¥*

1
2
3
4
5
6
7

*areas recently disturbed, usually by mining activities
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Slope Orientation

| DATA BIOGRAPHY
SOURCE: See maps listed in V02

INTERPRETATION: MINESITE Staff, DNR

SOURCE DATE: See map dates listed in V02

| DESCRIPTION

Predominant slope orientation is based on the direction that
contour lines cross a given cell, The orientation direction is
determined by the direction one would be facing if looking directly
down a slope, On a contour map the orientation is found by drawing
a down slope line perpendicular to the predominant alignment of
the contour lines,

VERIFICATION

TECHNIQUE: Statistical Check - Appendix I
FINAL DATE VERIFIED: October 12, 1976

LEVELS
Data lLevel legend Data Level Iegend

North' Vest

Northeast , Northwest

East Flat

Southeast Promintory or Ridge |

South Depression or Valley |

Southwest Slope Orientation A
Unknown*

S urh W =

*areas recently disturbed, usually by miﬁing activities
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Bedrock Geology

DATA BIOGRAPHY

SOURCE: MGS Publications: Open file geologic maps Allen, Babbitt
(Nnw, NE, SW, SE), Ely, Kangas Bay; SP-8; M-2; M~-1l: Hibbing
Sheet. DNR Two Harbors Geologic Map,
INTERPRETATION:

MINESITE Staff

SOURCE DATE: MGS Open file Maps (1970); SP-8 (1969); M-2
(19663; M=11 (1971); Hibbing Sheet (1970). DNR Two Harbors
(1972).

DESCRIPTION

Bedrock geology is most accurately mapped in areas where
surface exposures are abundant, However, where bedrock is buried
by surficial material, rock types are largely inferred by geo-
physical data, Continuity between map sheets is resolved by inter-
pretation, The legend describes a map code followed by a descrip-
tive title of the rock group,

VERIFICATION

TECHNIQUE: A1l cells checked
FINAL DATE VERIFIED: August 18, 1976

[ LEVELS

Data Level lLegend

scz Troctolite
sat Troctolite
st Troctolite
spt Troctolite
sp Troctolite
t Troctolite
ta Troctolite
tam Troctolite
tu Troctolite
bt Troctolite
h Hornfels
mas Mixed Troctolite and Anorthosite

1
2
3
4
5
6
7
8
9




Data lLevel Legend

13 mta - Mixeéd Troctolite and Anorthosite

14 gg = Gabbro, Ferrogabbro Undivided
Undifferentiated Intrusive

15 g1 - Gabbro, Ferrogabbro Undivided
Undifferentiated Intrusive

16 g - Gabbro, Ferrogabbro Undivided
Undifferentiated Intrusive

17 bg = Gabbro, TFerrogabbro Undivided
Undifferentiated Intrusive

18 dmu - Gabbro, Ferrogabbro Undivided
Undifferentiated Intrusive

19 du - Gabbro, Ferrogabbro Undivided
Undifferentiated Intrusive

20 at - Anorthosite

21 atgm- Anorthosite

22 ago - Anorthosite

23 agh - Anorthosite

24 ag - Anorthosite

25 sa - Anorthosite

26 a - Anorthosite

28 agu - Anorthosite

29 au - Anorthosite

30 ‘da =~ Anorthogite

31 v,vag-Virginia Formation

32 bif - Biwabik Iron Formation

33 pq - Pokegama Quartzite

34 gm - Giants Range Granite

35 gap - Giants Range Granite

36 gae - Giants Range Granite

37 ggb - Giants Range Granite

39 d - Diabase

40 kg - Knife Lake Group

41 -~ Disseminated Sulfides

43 gmh - Giants Range Granite

44 gd = Giants Range Granite
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Surface Hydrology

DATA BIOGRAPHY . o
USGS Topo Maps: Aurora, Embarrass, Isaac L,y Allen | B
SOURCE: (1950); Babbitt (SW,NW) (1951); Babbitt (SE,NE) (1952):
Greenwood L, (1954); Ely, Bear Island, Kangas Bay (1965):
Gabbro Lake, Markham, Brimson (1957),
INTERPRETATION:
Divieion of Waters Staff, DNR

SOURCE DATE:
See map dates listed above

DESCRIPTION

Surface hydrology was plotted using two types of interpreta-
tion, When surface water is predominant within a cell, it is
coded as a lake, marsh, tailings basin, or pond. A cell contain-
ing a river or stream is coded the appropriate data level re-
gardless of whether it covered more than half of a cell,

VERIFICATION

TECHMIQUE: All cells checked
FINAL DATE VERIFIED: September 2, 1976

LEVELS
Data lLevel legend

River

Pormanent Stream
Intermittant Stream

Iake (Part of a river chain with inlet and outlet)
Lake (Inlet and outlet)
Lake (Outlet only)

Lake (Inlet only)

Lake (No inlet or outlet)
Pond (2 cells)

Marsh (Wooded or grass)
Mine Tailings Basin

HEGEIOUIRWN O
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Watersheds

DATA BIOGRAPHY

USGS Topo Maps: Aurora, Embarrass, Isaac L., Allen
SOURCE: (1950); Babbitt (SW,NW) (1951); Babbitt (SE,NE) (1952);
Greenwood L., (1954); Ely, Bear Island, Kangas Bay (1965); Gabbro
Lake, Markham, Brimson (1957).

INTERPRETATION:
Division of Waters, DNR

SOURCE DATE:
See map dates listed above

DESCRIPTION

The watershed boundaries are based on the cells adjoining that
boundary. Cells on each side of a watershed boundary were plotted
with the appropriate name, Stream order drainage was established
for rivers and streams, as well as lakes and ponds within a river
system, with first order represented by the two main streams flowing
out of the study area, the South Kawishiwi and St. Louis Rivers.
Stream branches were then numbered consecutively upstream as 2nd
through 6th order. Levels are classified according to stream order
or correggondlng watershed boundary

VERIFICATION

TECHNIQUE: All cells checked
FiNAL DATE VERIFIED: September 2, 1976

LEVELS
Data Level Legend

1st Order (South Kawishiwi or St. Louis)
Drainage Directly into South Kawishiwi River
Drainage Directly into St. Louis River

2nd Order (Isabella, Dunka, Stony, Partridge,
and Whiteface)

3rd Order

4th Order

5th Order

6th Order

Boundary of the South Kawishiwi Watershed

0
1
2
3
4
5
6
t
8
9




Data Level Legend
10 Boundary
11 Boundary
12 Boundary
13 Boundary
14 Boundary
16 Boundary
17 Boundary
18 Boundary
19 Boundary
20 Boundary
21 Boundary
22 Boundary
23 Boundary
25 Boundary
26 Boundary

of
of
of
of
of
of
of
of
of
of
of
of
of

of

the
the
the
the
the
the
the
the
the
the
the
the
the
the

St., Louis Watershed
Tsabella Watershed

Stony River Watershed
Partridge Watershed
Whiteface Watershed
Embarrass Watershed

Dunka River Watershed
North River Watershed
Colvin Creek Watershed
Argo Creek Watershed

Sand River Watershed

Nip Creek Watershed
Denley Creek Watershed
Kawishiwi River Watershed
Bear Island River Watershed
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Surface Ownership

DATA BIOGRAPHY
Surface ownership was obtained from MLMIS regional data - |
SOURCE: V05 Public Ownership: Federal, State, and County. MLMIS |
used Agency Land Ownership Records; Department of Natural
Resources, Land Classification Study.
INTERPRETATION:
MLMIS Staff

SOURCE DATE: State, BIA, and Forest Service - 1973. All other
Federal ownership -~ 1969,

DESCRIPTION 1In V95, sixteen MINESITE cells were assigned to a sin- |
gle forty acre MLMIS cell based upon MLMIS Township and Range stan- ||
dard section line designations. Using these assignments, the MLMIS |
surface ownership data was superimposed on the MINESITE UTM grid. Due |
to the discrepancy in cell size and difficult nature of assigning ?
cells to a standardized land survey grid, this variable is regional

and should not be considered cell gpecific. It should be noted that
the MLMIS files contain other ownership categories existing through-
out the state which do not appear in this study area, ’

VERIFICATION

TECHNIQUE: Checked by MLMIS Staff
FINAL DATE VERIFIED: October 20, 1976

i i

LEVELS
Data Level Legend

No Public Ownership

Federal - National Forests

Multiple - Lands coded Federally Owned, but show
State Ownership

Multiple - Federally Owned Lands sharing County
Ownership

State - DNR Forestry Lands within State Forests

=l a3 O O [N Lns o

State - DNR Forestry outside State Forests
State - DNR Waters, Soils and Minerals

0 State -~ Enforcement and Field Service

4 State - Minnesota Highway Department Rest Areas




Data Level Legend

15 State - Minnesota Highway Department Maintenance,
Storage and '‘Gravel Pits

18 County - Other County (Tax Forfeit)

19 County -~ Partial Ownership
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Elevation

DATA BIOGRAPHY
SOURCE: See maps listed in V02

INTERPRETATION: MINESITE Staff, DNR

SOURCE DATE: See map dates listed in V02

DESCRIPTION

Elevation is coded based on the predominant line passing
through each cell, When multiple contour lines pass through
a cell, the interpreter is required to select the most repre=-
sentative elevation for that cell,

TR ‘,«';l
\<,‘II

g l

i l

VERIFICATION

TECHNIQUE: Statistical Check - Appendix I
FINAL DATE VERIFIED: September 16, 1976

LEVELS
Data Level Data level

12
13
14
15
16
17
18
19
20
21
22

= O 00 =3 O Ut WD




4

Data Level Legend
23 1780°%s
24 1800°'s
25 1820°'s
26 1840°'s
28 1860's
29 1880°%s

*areas recently disturbed, usually by mining activities

and
and
and
and
and
and

1790's
1810°%s
1830°%s
1850°'s
1870°s
1890°%s

Data Ievel

30
31
32
33
34
35

lLegend

1900's and 1910°'s
1920%'s and 1930°%'s .
1940%s and 1950°'s
1960's and 1970's
1980's and 1990°'s
Elevation Unknown
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Soil Landscape Units

DATA BIOGRAPHY

SOURCE: Superior National Forest, U.S. Forest Service, U.S. Dept.%
of Agriculture |

INTERPRETATION: Donald Prettyman, Forest Soil Scientist, Superior
National Forest

SOURCE DATE: July 1976

DESCRIPTION

Soil Landscape Units were mapped based upon geclogy, drainage
patterns, local relief, slope, vegetation, and topographic patterns
identified from aerial photography and topographic maps, as well as
from direct field observation., The smallest mapping unit shown on
the =o0il map is 5~10 acres. See Appendix B for detailed information
on soil units present in the MINESITE area,

VERIFICATION

TECHNIQUE: Statistical Check - Appendix 1
FINAL DATE VERIFIED: October 20, 1976

LEVELS
Data Level Legend Data Level

SL/GLS
RM

SL

Rl

SLB

Rl
SLVB
il

SL

RD




f’""

Data Level

11
12
13
14
15

16

Legend

SG

RE
SL/SG
50
LS/SG
S0
sGp
SO

SP

S0
SG
SE

Data Level

Legend

17
18
19
20
21
24

25

oLp

DR

LOP

DR

Bog
Alluvium
Not applicable
SLP

RD

Lp

RM




o

N

\

A\

.
o




Depth to Duluth Complex Contact (vii)

DATA BIOGRAPHY
SOURCE: Division of Minerals, DNR

©

INTERPRETATION: Division of Minerals, DNR

SOURCE DATE: Decemper 1975

DESCRIPTION

The area within a few hundred feet of the basal contact of the
Duluth Complex contains the majority of the known sulfide minerali-
zation and is therefore most likely to contain mineable ore deposits.
The basal contact, or footwall, of the Duluth Complex occurs along
the western margin of the formation between the complex and under-
lying rock units, and dips to the southeast, Determination of the
dip of this contact was made from bedrock outcrop mapping and avail-
able drill core. Using this data, the depth to this contact was

gg%%ected and plotted.
ERIFICATION

TECHNIOUE: A1l cells checked
FINAL DATE VERIFIED: August 18, 1976

LEVELS
Data Level legend

0O
1 0 to 1,000 feet
2 1,000 to 3,000 feet
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Land Use

DATA BIOGRAPHY
DNR Reclamation Maps (1975), SCORP (State Comprehensive

SOURCE: Outdoor Recreation Plan) Maps (July 1974), MLMIS Data
Maps (January 1976), Aerial Photographs (1970), Quadrangle Maps,
US Forest Service Ownership Maps, Superior National Forest Map.

INTERPRETATION:
MINESITE Staff, DNR

SOURCE DATE:
See map dates listed above

DESCRIPTION

Existing man-made land use activities are shown with emphasis
on mining activities. This variable does not include land uses
covered in other variables.

VERIFICATION

TECHNIQUE: ALl cells checked
FINAL DATE VERIFIED: October 19, 1976

LEVELS
Data Level Legend

Mining - Open Pit

Surface Stockpiles

Lean Ore Stockpiles

Waste Rock Stockpiles

Tailings Basins

Reservoirs

Mining Facilities

Auxiliary Lands (Mine)

Public Recreation Sites :
Agriculture (Cultivated and pasture land)

SN MR WN O
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Data Level . Legend

12 Urban Residential

13 Non-Urban Residential and Resorts (Some possibly
abandoned)

14 Commercial-Industrial and Residential

15 Exploration Shafts

16 Exploration Test Pits

17 Gravel or Borrow Pits

18 Isolated Buildings (Some possibly abandoned)

19 Cemetery ’

20 Airport
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| Shipstead Newton Nolan--
| Superior National Forest Areas

DATA BIOGRAPHY

SOURCE: Superior National Forest Map (1972)
Shipstead Newton Nolan Act of 1930

INTERPRETATION: MINESITE Staff, DNR

SOURCE DATE: See map dates listed above

DESCRIPTION

The Superior National Forest is administered by the U,.S, Forest
Service, Dept, of Agriculture as a National Forest, One area within
the Superior National Forest is regulated by the Shipstead Newton
Nolan Act which imposes water level and shoreline restrictions,

VERIFICATION

TECHRNIQUE: All cells checked
FiNAL DATE VERIFIED: September 24, 1976

LEVELS
Data level

lLegend

0
1 Superior National Forest Area
2 Shipstead Newton Nolan Area*

*Also within the Superior National Forest
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Recreation-Historical-
Archeological Sites

DATA BIOGRAPHY DNR; USFS; Superior Nat'l Forest Maps: Project 80
Natural & Historical Areas of MN (1971); USGS Maps;
SOURCE: "Exploring St. Louis Co. Historical Sites" (1971); MN
Outdoor Recreation Area Inventory, DNR (1976); Background to the
General Plan, Lake Co,; Trygg Map, Sheet 17 (1966),
INTERPRETATION:
MINESITE Staff, DNR

SOURCE DATE:
September 1976

DESCRIPTION

This inventory includes existing or potential historical sites
and cultural land uses that are traditionally associated with recre-
ational-educational activities, The data levels have been mapped as
either areas or boundaries, In several cases, such as with the his-
torical site data levels, the exact location of the sites is approx-
imate, based upon the begt available information.

VERIFICATION

TECHNIQUE: All cells checked
FINAL DATE VERIFIED: October 20, 1976

LEVELS
Data Level Legend

Lumbering Site
Approximate Mine Site Location

Keeley Creek Research Natural Area Boundary
Approximate Ghost Town Location

Indian Cultural Site

Boat Launching Site - Public Access

Proposed Seven Beaver Recreation Area Boundary
Nature Trails

Outward Bound School
Birch Lake Plantation

ORI U R WD =O
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Data Level

11
12
13
14
15

16

17
18
19
20

21
22

Legend

Lookout Tower

Snowmobile Trail

Scenic Wayside

Kawishiwi Experimental Forest Boundary

Snowmobile Trail and Proposed Seven Beaver Recreation
Area Boundary :

Lumbering Site and Proposed Seven Beaver Recreation
Area Boundary _

Early Road

Indian Trail

Indian Trail and Birch Lake Plantation

Indian Trail and Proposed Seven Beaver Recreation
Area Boundary

Indian Trail and Snowmobile Trail

Indian Trail and Snowmobile Trail and Proposed
Seven Beaver Recreation Area Boundary
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Taconite Reserves and Potential
Taconite Resources

DATA BIOGRAPHY
SOURCE: See Appendixz C Heferences

INTERPRETATION: MINESITE Staff, DNR
SOURCE DATE: April 1976

DESCRIPTION

Taconite reserves and potential resources are delineated based
on the mining type (Open pit or Underground), the dip of the mineral
layers, the depth of the mineral layers, the thickness of the upper
and lower cherty horizons and the southerly extent of the potential
mineral layers. Appendix C, Definition of Taconite Reserves and
Potential Resources, provides the criteria for this interpretation,

VERIFICATION

TECHNIQUE: All cells checked
FINAL DATE VERIFIED: Auvgust 20, 1976

LEVELS

Data Level Legend

Open Pit - Upper and Lower Cherty (UC & LC)

Open Pit - Upper Cherty only (UC)

Underground (UG) - <10°, £3000 ft. Max,Depth, UC only
UG - <10°, £3000 ft. Max. Depth, UC & LC

UG - »10%, =3000 ft., Max. Depth, UC only

G 210°, <3000 £t. Max, Depth, UC & LC

UG £10° , » 3000 ft. but <5000 ft., UC & LC

UG >10°, »3000 ft. but <5000 ft., UC & LC

UG - <10°, >3000 ft. but <5000 ft., UC only

UG »10°, »3000 £t. but <5000 ft., UC only

o
1
2
3
4
5
6
7
8
9
1
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Vegetation

DATA BIOGRAPHY
SOURCE: See reference for Appendix D - Vegetation Inventory

INTERPRETATION: Same as source, V16, V18, V19, and V20
interpreted concurrently

SOURCE "DATE: February 1975

DESCRIPTION

Standard methods of serial photo interpretation and vegetation
type classification are used to classify the cover types by pre-
dominant species, and are related to a previously developed eco-
system classification, Types delineated are commonly used timber
management classes which could be assigned marketing and pricing
factors and could be distinguished on black and white infrared
aerial photographs (Appendixz D - Vegetation Survey).

VERIFICATION

TECHNIQUE: Statistical check - Appendix I
FINAL DATE VERIFIED: September 16, 1976

LEVELS

Data level Legend

Aspen and paper birch
Spruce-fir

White cedar

Lowland shrubs

Ash, elm, soft maple, etc,
Farm

Open areas of grass

Hazel, pin cherry, etc,
Industrial and residential
Jack pine

OG0 WM =O




Data Level Legend
11 Non-productive swamp
12 Open water (lakes, ponds, etc.)
13 Northern hardwoods
14 Mixed aspen, birch, fir, pine, etc.
15 Marsh
16 Planted species - species cannot be
identified on aerial photos
17 Mixed spruce, balsam, cedar, etc.
18 Red pine
19 Black spruce
20 Tamarack
23 White pine
24 Harvested
26 Quarry or gravel pit
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Timber Cutting History

DATA BIOGRAPHY

SOURCE: Limnological Research Center, University of Minnesota

ENTERPRETﬁﬁWON: Limnological Research Center
SOURCE DATE: July 1975

DESCRIPTION

Tsing aerial photography from the period 1934 (or 1937) to 1970
several map units depicting cutting history are detailed. Logging
occurring after 1970 is not shown because it is reflected in the

forest cover-type inventory (V16) that has been corrected to 1975
by Earth Resource Technology Satellite (ERTS) imagery.

YERIFICATION
TECHNIQUE: All cells checked
FINAL DATE VERIFIED: September 16, 1976

LEVELS
Data Level Legend

1962-1970

1949-1961

1937-1948

Cut prior to 1937

Uncut

Fire area on 1961 photos
Cultural features

Data not available
Probably cut

Probabhly uncut

0
2
3
4
5
7
8
9
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Crown Density

DATA BIOGRAPHY

SOURCE: See references for Appendix D - Vegetation

Inventory

INTERPRETATION: Same as source., V16, V18, V19, and V20 interpreted?
concurrently |

SOURCE DATE:  February 1975

DESCRIPTION

Vegetation units delineated in V16 are interpreted into density
classes as poor, medium, or good. Density classes for poles and
saw timber are based upon percentage crown closure; seedlings and
saplings are based upon number of trees per acre (Appendix F -
Vegetation Size and Density Classes (V18 and V19)).

VERIFICATION

TECHNIQUE: Statistical check - Appendix I
FINAL DATE VERIFIED: September 12, 1976

" LEVELS
Data Level Legend

Poor (10-40%)
Medium (41-70%)

Good ( >70%)
Not applicable
Plantation
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Forest Size Classes

DATA BIOGRAPHY
SOURCE: See references for Appendix D - Vegetation Inventory

INTERPRETATION: Same as source., V16, V18, V19, and V20 interpretedi
concurrently |

February 1975

SOURCE DATE:

DESCRIPTION

Vegetation units delineated in V16 are interpreted into size
classes from seedling size to large sawtimber., Size clasgses are
interpreted using the dbh (diameter at breast height) which is de-
fined as the diameter 4% feet above ground (Appendix F).

VERIFICATION

TECHNIQUE: Statistical check-Appendix I
FINAL DATE VERIFIED: September 15, 1976

" LEVELS
Data Level Legend

Seedlings (0-1 in. dbh)
Saplings {(1-5 in. dbh)

Pole Timber (5-9 in. dbh)

Small Saw Timber (9-15 in. dbh)
Large Saw Timber (15 in. dbh)
Not applicable

Plantation

0
1
2
3
4
5
6
7







Forest Height Classes

DATA BIOGRAPHY
SOURCE: See references for Appendix D - Vegetation Inventory

INTERPRETATION: Same as source, V16, V18, V19, and V20 interpreted |
concurrently »

SOURCE DATE: February 1975

DESCRIPTION

Vegetation units delineated in V16 are identified by the height
of the dominant tree species. Data levels are, for the most part,
identified in 20 ft. height class intervals. ‘

VERIFICATION |
TECHNIQUE: Statistical check-Appendix I

FINAL DATE VERIFIED: September 15, 1976

" LEVELS
Data Level Legend

0-10 ft.

11-30 ft.
31-50 ft.
51-70 ft.
71-90 ft.
91-110 ft.

Not applicable
Plantation

0
1
2
3
4
5
6
7
8
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Natural Resource Sites

DATA BIOGRAPHY
Divigion of Game & Fish, DNR; Dr. David Mech, US Fish &
. SOURCE: wildlife Service; Dr. Lynn Rogers, North Central Forest
Experiment Station, USFS; Project 80 Natural and Historic Areas
of Minnesota (September 1971).
INTERPRETATION:
! MINESITE Staff, DNR

SOURCE DATE:
September 1976

DESCRIPTION

ly exist in the area which will require map updating when located.
The Caribou Release Site should be considered as a habitat area po-
tentially suitable for reintroduction of caribou., Data levels are
plotted as either areas or boundaries. Several mapped data levels
show approximate boundaries based on the best information available.
In some cases unique wildlife species areas have been expanded when
mapped so_that specific sites are not readil ocatable,
VERTAIGATION =P « v toe

TECHNIQUE: All cells checked
FINAL DATE VERIFIED: October 19, 1976

LEVELS

Data Level Legend

Mature White Pine Stand

Mature Ash Swamp

Exceptional Wildlife and Fish Habitat

Scenic Timber

Mature Red Pine Stand

Potential Ruffed Grouse Winter Cover Type

Wolf Denning Boundary i

Mature Paper Birch Stand

Mature Black Spruce Swamp with rare or large numbers
of orchids

0
1
2
3
4
5
6
7
8
9

This inventory contains identified natural resource sifes. Since |
the area has not been uniformly surveyed, additional sites undoubted- |




Data Level

- ) o )

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
28
29

30
31
32
33
34

35
36

37
38

39
40

.41
42

43
44

Legend

Shrub and marsh cover bordering the Stoney River

Mature Black Spruce Bog

Narrow Alder strips surrounded by Aspen-Birch Uplands

Grassland dating back to 1920s

Rare or large number of orchid plants

Water Falls

Rapids

Caribou Release Site Boundary

High Density Moose Range Boundary

Approximate Eagle Nest Location

Approximate Osprey Nest Location

Pine Marten Distribution Boundary

Wild Rice Bed

Deer Yarding Area

Deer Habitat Improvement Project ‘

Deer Exclosure since 1948 - Known Location

Deer Exclosure since 1948 ~ Approximate Location

Waterfowl Lake

High Density Moose Range Boundary and Approximate
Osprey Nest Location

High Density Moose Range Boundary and Wolf Denning
Boundary

High Density Moose Range Boundary and Narrow Alder
strips surrounded by Aspen-Birch- Uplands

Wolf Denning Boundary and Pine Marten Distribution
Boundary _

Pine Marten Distribution Boundary and Shrub and marsh|
cover bordering the Stoney River

Rapids and Shrub and marsh cover bordering the
Stoney River

Waterfowl Lake and Wild Rice Bed

Deer Yarding Area and Wolf Denning Boundary and
Pine Marten Distribution Boundary

Caribou Release Site Boundary and Approximate Eagle
Nest Location

Caribou Release Site Boundary and Pine Marten
Distribution Boundary

Caribou Release Site Boundary and Scenic Timber

Caribou Release Site Boundary and Wolf Denning
Boundary

Scenic Timber and Pine Marten Distribution Boundary |

High Density Moose Range Boundary and Pine Marten
Distribution Boundary

Caribou Release Site Boundary and Wolf Denning
Boundary and Pine Marten Distribution Boundary

Caribou Release Site Boundary and Deer Yarding Area
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Lake and Stream Surveys
(Fish Habitat)

(v22)

DATA BIOGRAPHY
SOURCE: Lake and Stream Surveys, Division of Fisheries, DNR

INTERPRETATION: Division of Fisheries, DNR

SOURCE DATE: April 23, 1976

DESCRIPTION

Streams and lakes are clam51f1ed based on a combination ecolo-
gical/management clagsification prepared by the DNR. The lake clag-
gification denotes the bagic lake type, which is described in terms
of the natural and characteristic fish populations that are best
adapted to the physical, chemical, and biclogical characteristics
of the lake. The gtream clasgification system used has not been
officially adopted by the DNR, however, it is representative of the

system expected to be adopted (Appendix G - Lake and Stream Surveys).

VERIFICATION

TECHNIQUE: A1l cells checked
FiNAL DATE VERIFIED: September 7, 1976

LEVELS

Data Level Legend

0
Type A - Trout streams with enough mnatural repro-
duction to sustain a fishery,

1 1. Main

2 . 2, Feeder

3 Type B - Trout streams with lack of natural repro-
duction or overabundanit competing species, ’

4 Type € -~ Steelhead streans.

5 Type D - Associated streams - trout {put and take

stocking necessary).

e P T e I e P

R T OTRRT




Data Level Legend
Type E - Warmwater gamefish streams
6 1. Walleye
7 2. Northern pike
8 3. Catfish-smallmouth bass
9 4, Cosmopolitan
10 5. Muskellunge
11 Type F - Warmwater streams dominated by carp.
Type H - Warmwater feeder streams
12 1. Northern pike (spawning)
13 2. Walleye (spawning)
14 3. Minnow
15 Unclassified stream
16 Trout lake
17 Soft-water walleye lake
18 Hard-water walleye lake
19 Centrarchid-walleye lake
20 Centrarchid lake
X 21 Roughfish-gamefish lake
22 Bullhead lake
23 Unclassified lake
Type G - Warmwater connector streams
24 1, Walleye
25 . 2. Northern pike
26 Game Lake
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Mineral Leasing

DATA BIOGRAPHY

SOURCE: Division of Minerals, DNR; and Bureau of Land Management,é
U.S, Dept. of the Interior. : 5

INTERPRETATION: Division of Minerals, DNR

SOURCE DATE: January 1976

DESCRIPTION

Active State mineral leases are shown for both iron ore and
copper-nickel, Cu-Ni leases active for greater than five years are
listed separately because they reflect longer-term company interest,
probably because of mineral discovery. Federal prospecting permit
applications, prospecting permits, preferential rights, mineral
leases, and private iron ore and Cu-Ni leases are also represented.

VERIFICATION

TECHNIQUE: All cells checked
FINAL DATE VERIFIED: September 27, 1976

LEVELS
Data Level Legend

Bear Creek State Lease, »5 years old

Inco State Lease, =0 years old

Duval State Leasge, =5 years old

Lloyd K. Johnson State Lease, »5 years old

Inco Federal ILease
Hanna Pederal Preferential Rights
Heart Lake Association Federal Preferential Rights
Erie Mining Co. Federal Preferential Rights,
Iron Ore 4
Inco TFederal Preferential Rights




Data Level

Legend

11
13
14
17
20
21

22

23
25
26

28
29
30
31

Lloyd K. Johnson Federal Preferential Rights

American Shield State Lease, <5 years old

Exxon Corp. State Lease, <5 years old

Duval Federal Prospecting Permit

Phelps Dodge Federal Prospecting Permit

Heart Lake Asscciation Federal Prospecting Permit
Application

Lloyd K. Johnson Federal Prospecting Permit
Application

Exxon Corp. Federal Prospecting Permit Application

Bear Creek Cu-Ni Holdings from Private Leasor

United States Steel Cu-Ni Holdings from Private
lLeagor '

Erie State Lease, Iron Ore

Reserve State Lease, Iron Ore

Erie Iron Ore Holdings from Private Leasor

Reserve Iron Ore Holdings from Private Leasor
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Soil Associations

DATA BIOGRAPHY

SOURCE: U,8, Soil Conservation Service, General Soil Map of the
Arrowhead Region.

INTERPRETATION: U.8. 8Soil Conservation Service

SOURCE DATE: General Soil Map of St. Louis County, parts 4 &
6 = April '74; General Soil Map of Lake County, parts 3 & 2 -
March '74,

DESCRIPTION

So0il Associations are grouped and defined according to charac~
terigtic geographic patterns shown on aerial photographs. These
associations are further defined through some field investigation
and compilations from available detailed soils maps. Factors con-
gidered in defining goil series and associations are profile, color,
structure, consistency, sequence of horizons, conditions of relief
and drainage, and origin and mode of formation. The smallest map-
ping unit shown on the soil wmap is about 40 acres. See Appendix H

de%allegﬂénform&tlon on soils series present in MINESITE area.

ERIRIEAY

TECHNIQUE: Statistical Check - Appendix I
FINAL DATE VERIFIED: October 6, 1976

" LEVELS
Data Level Legend

5 - Undulating loamy soils

6 - Undulating gravelly soils

7 - Undifferentiated, undulating to steep gravelly

goils

9 - Undulating to hilly loamy soils
28 - Undulating sandy soils
40 - Undulating loamy soils,

G - Peat soils
54 - Nearly level clayey soils
95 - Undulating clayey soils

LI U W= O



'

Data Level Legend

13 Mine
16 P -~ Peat and ' muck soils
19 SP - Peat soils
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Highways, Roads, and Trails

DATA BIOGRAPHY

SOURCE: Same as maps listed for V02, and Superior National
Forest Map (1972).

INTERPRETATION: MINESITE Staff, DNR
SOURCE DATE: See map dates listed for V02

‘DESCRIPTION
Individual cells containing a transportation data level were

coded according to the classification system used on USGS Quadrangle
Maps. \

VERIFICATION

TECHNIGUE: All cells checked
FINAL DATE VERIFIED: September 24, 1976

" LEVELS

Data Level Legend

Forest Road Adjacent to Erie Restricted Road
State Highway

County Road

Hard Surface - Medium Duty Road (Good)
Improved Light Duty Road (Secondary)
Unimproved Dirt Road (Primitive)

City Streets

Mining Roads

Erie Restricted Road

Federal Highway

COURWNEED
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Railroads and Utilities

DATA BIOGRAPHY ' ‘ E
USGS Topo Maps: Greenwood L., (1954); Gabbro L., Markham, |

SOURCE: Brimson (1957); Bear Island, Kangas Bay (1965); Babbitt
(NW,NE, SW,SE), Allen, Isaac L., Aurora (1969PR*); Superior
National Forest Map (1972),

INTERPRETATION:

SOURCE DATE:

DESCRIPTION

/ VERIFICATION
TECHNIQUE:

LEVELS
Data Level

Individual cells containing a railroad or utility are coded
according to the clagsification system used on the USGS Quadrangle
Maps. In cases where two data levels occur within a cell, a common
level is assigned to that cell.

MINESITE Staff, DNR

See map dates listed above

ALl cells checked %
|

FINAL DATE VERIFIED: August 24, 1976
*photo revised

Legend

0

10
11
13

Power line
Railxroad
hailroad adjacent to power line

|
|
i
|
:
|
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Watershed Areas

DATA BIOGRAPHY
SOURCE: Derived from V06 Watersheds

INTERPRETATION: MINESITE Staff, DNR
SOURCE DATE:

DESCRIPTION

All cells within a watershed boundary are assigned the appro-
priate data level., Watersheds are named according to the major
river or stream in that watershed, ‘

VERIFICATION
TECHNIQUE: A1l cells checked

FINAL DATE VERIFIED: May 18, 1976

LEVELS
Data Level Legend Data Level Legend

9 South Kawishiwi 22 Nip Creek

10 St. Louis 23 Denley Creek

11 Teabella 25 Kawishiwi River
12 Stony River 26 Bear Island River
13 Partridge

14 Whiteface

16 Embarrass

17 Dunka River

18 North River

19 Colvin Creek

20 Argo Creek

21 Sand River
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Units Within the MINESITE Area

DATA BIOGRAPHY
SOURCE: Division of Minerals,; DNR

INTERPRETATION: Division of Minerals, DNR

SOURCE DATE:  June 1973

DESCRIPTION

This variable defines 9 sub-units for the MINESITE study area,
Area 1 is the pilot study area.

VERIFICATION

TECHNIQUE: A1l cells checked
FINAL DATE VERIFIED: September 2, 1976

LEVELS
Data Level

- Pilot Area

O =3O U LN =
OO =G Ul W =
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MINESITE Area

DATA BIOGRAPHY
SOURCE: Division of Minerals, DNR

INTERPRETATION: MINESITE Staff, DNR and MLMIS

SOURCE DATE:

August 1976

DESCRIPTION

The MINESITE area was superimposed upon the MLMIS regional 40-
acre study area, This allows for cross referencing of the 2% acre
MINESITE study cells and the 40-acre MIMIS regional study cells.
However, this data should be carefully used because the MLMIS
standardized township grid results in some 24 acre MINESITE cells not |
being completely correct as to location. Nevertheless, the best f
possible fit has been achieved and should be adeguate for many uses,

VERIFICATION

TECHNIQUE: All cells checked
FINAL DATE VERIFIED: September 17, 1976

" LEVELS
Data Level

Legend

0 St. Louis and Lake County outside the MINESITE area
1 MINESITE Area







Appendiz A - Definition of Slope Categories (V02)

The percent slope variable, V02, is based on the number of

topographic contour lines intersecting a geographic cell, The

~data was derived from USGS topographic maps, Contour intervals

on these maps are 10 and 20 £t, intervals for 7.5 and 15 minute
quadrangles respectively,

To determine the percent slope in a given cell, the number
of contour lines intersecting that cell are counted, Using conver-
sion factors and the established data levels, each cell is assigned -
ite proper percent slope, An example assignment, using a 10 ft,.
contour line, is as follows: one line crossing the cell horim
zontally or vertically is an approximate 3% slope, If the line
crosses the cell diagonally, the slope is approximately 2.2%,
Therefore, one line crossing a cell at any angle is automatically
assigned data level 1 which represents_ a 1 to 3% slope. If one
contour line crosses a single cell using a 20 ft. contour interval,
it corresponds to two lines crossing a cell for a map using a
10 £t, contour, If the line crosses vertically or horizontally
it corresponds to a slope of approximately 6%, and if it crosses
diagonally it corresponds to a slope of approximately 4,5%., This
cell is assigned data level 2 which represents a 4 to 6% slope,

When using this variable in later analysis models, care

- should be taken in grouping data because of the 10 f£ft, and 20 £t,

elevation intervals from the original data. When appropriate,
data levels 1 and 2 should be grouped together and levels 3 and
4 should also be grouped together,

Data level 7 is defined as an area of unknown slope. These




aﬁeas are pred@mihately mining areas where significant mining
activity has occurred sihc@ the last time the topographic map
for the specific areas was updated, The mining activity is usvally
either St@ckpiling or open pit mining,

The following calculations provide conversibns’for the V02
data level assignments, | |

Definition of % Slope Categories (Topographic maps with a 10 foot
elevation interval)

Cell Size [l 7 100 m x V2 = 141,4m
%\‘w"‘ 100 m 100 m x 3.28ft/m = 328 ft,
%ﬂa 141.4 m x 3,28ft/m = 464 ft,

353831

A 1-3% Slope (1 elevation contour line)

10 x 100 = 3.0% 10 x 100 = 2,2%
598 67 |

B 4-6% Slope (2 elevation contour lines)

\\
NN

N

20 x 100 = 6,1% 20 =x 100 = 4.,3%
328 ' 464

N

C 7-9% Slope (3 elevation contour lines)

\\\

AN
N

30 x 100 = 9,1% ' 30 x 100 = 6,5%

328 464




D 10-15% Slope (4-5 elevation contour lines)

|
|

'4

40 % 100 = 12,2% 50 x 100 = 15,2%
398 398
\\\\\ ‘\\\\
AN AN
AN AN \\
A\ ANN
40 x 100 = 8,6% 50 x 100 = 10,89
464 : ' 464 s

E >15% Slope (>5 elevation contour lines)

AR
AN
ANNNN
60 =z 100 = 18,3% 60  x 100 = 12,9%
328 . 464 ' }

F 0% Slope (No elevation contour lines).

G Unknown slope orientation - areas recently disturbed, generally
from mining activities, and as yvet have not been updated on USGS

quadrangle maps,

Definition of % Slope Categories (Topographic maps with a 20 foot
elevation interval)

B 4-6% Slope (1 elevation contour line)

20 x 100 = 6.1% 20 x 100 = 4,3%
328 464 '




D 10-15% Slope (2 elevation contour lines)

~

40 = 100 = 12,2% 40 x 100 = 8.6%

32 464

E >15% Slope (3 or more elevation contour lines)

N \\
NN

TN
60 x 100 = 18.3% 60 x 100 = 12,9%
358 164




Appendiz B - Description of 801l Landscape Units (V1i0)

The Soil Landscape Units map was prepared for use in Superior
National Forest planning. The information mapped is inadequate

for site specific plaaning but can be helpful in lecating areas

that are generally well suited, poorly suited, or unsuited for
specific uses,

About 22 percent of the MINESITE area has a detailed soil
regource inventory developed from field observation, Based upon
these obgervations a soil landscape model was developed to project

clasgifications to those areas not inventoried. These models

are based upon geology, drainage patterns, local relief, slope,
vegetation, and topographic patterns identified from aerial photo-
graphy and topographic maps. Quality control checks of the areas

projected were made through selected ground traverses.

SL/GLS Rainy moraine, sandy loam over gravelly loamy sand, well
BM drained, »4' to bedrock.

SL Rainy moraine, sandy loam, well drained, »>4' to bedrock
RM

SLB Rainy moraine, bedrock contrclled, sandy loam, well

RM drained, some £4', mostly >4' to bedrock.

SLYVB Rainy moraine, bedrock controlled, sandy loam, well

EM drained, £ 40" to bedrock,
SL
RD Bainy drumlin, sandy loam, well drained, »4' to bedrock.
L
RD Bainy drumlin, loam, well drained, »4' to bedrock.
SLP Rainy wmoraine, sandy loam, poorly to somewhat poorly
RM drained, >4’ to bedrock.
SL/SG Rainy outwash plain, sandy loam over sand and gravel,

RO well drained, »4' to bedrock. ‘




SGB
RO

SGVB
RO

56
RE

SL/SG
SO

LS/ SG
SO

SGP
S0

24
SO
5G
SE
OLP
DR

Lop
DR

Bg
Al
SLP
RD

Le
EM

Rainy outwash plain, bedrock controlled, sand and
- gravel, well drained, =4' to bhedrock,

Rainy outwash plain, bedrock controlled, sand and
gravel, well drained, £40" to hedrock,

Rainy esker, sand and gravel, well drained, >4' to
bedrock,

Superior outwash plain, sandy loam over sand and gravel,
well drained, >4' to bedrock.

Superior outwash plain, loamy sand over sand and gravel,
well drained, >4' to bedrock.

Superior outwash plain, sand and gravel, poorly drained,
>4' to bedrock. '

Superior outwash plain, medium and fine sand, poorly
drained, »4' to bedrock,

Superior esker, sand and gravel, well drained, >4' to
bedrock,

Drainway, peat with inclusions of loam, poorly drained,
>4" to bedrock,

Drainway, loam with inclusions .of peat, poorly drained,
»4" to bedrock,

Bog, peat, poorly drained, >4' to bedrock.

Alluvial, soils varied, well to poorly drained, >4°
to bedrock.

Rainy drumlin, sandy loam, poorly to somewhat pooxrly
drained, >4' to bedrock.

Rainy moraine, loam, poorly drained, -4' to bhedrock,




Appendix C - Taconite Reserves and Potential Resources (V15)

The purpose of this variable is to delineate possible open
pit and underground taconite resources beyond existing mining com-
pany plans, This is important for determining long-term taconite
regource pricrities, Data used in the evaluvation is primarily
public information previously published or on‘open file at the
Minnesota Geological Survey or the Division of Minerals,vnepartment
of Natural Resources, Hibbing Office, A referemce list is included
at the back of this Appendix,

The analysis contains several data limitations, particularly.
on the down dip extension of the Biwabik JTron Formation, These
limitations include minimal data on the thickness of the iion florma-
tion layers, the dip as the formation approaches the Duluth Gabbro
Contact and the southerly extent of the iron formation, Consequent-
ly, lines separating resource categories are approximate and are
designed to provide vegional indications of iron formation charac—
teristics, No attempt was made to calculate guantities of taconite
available in a category, However, rough calculations could be com-
pleted if an average thickness was assumed,

The established r@S@ur@@ categories provide no indication of
the timing of mining within any specific category, This is due to
the problems of projecting resource demands, economics, technol-
ogvs, and individual mining company resources and requirements,
However, between categories, an indication of probable sequence
and timing can be made based on current trends, The open pit
limits represent a period greater than 40 years into the future

and probably represent a range of 80 to 100 years, For an indi-




vidual company, an important factor is miperal and surface own-
ership caﬁﬁrﬁlg A specifi@ company may approach the open pit
limits 800Ner depending on its resource requirements and its con-
trol of adeguate ore supnliecs either by ownership or lease,

The progression from open pit to underground taconite mining
could be 60 dr more years into the future., The most probable rea-
sons for prggression‘frOm open pit to underground woﬁld be if an
opérator was unable t@ maintain production due to limited open
pit Qperating space, to improve ore quality, to extend the mine
life, or a combination of these,

The initial stage of the study was to plot the following
available data,

1, Surface outcrop of the Biwabik Iron Formaticn,

2, Surface outcrop contact of the base of the upper cherty
layer (6). ‘

Strike and dip of surface outcrops and dips from pub-
lished cross sections and drill core (2, 3, 5, 6, 9, 14,
15, 16),

&
o

4, Southern extent of the Biwabik Iron Formation (4),

5, Depth to the top of the Biwabik Iron Formation from
available open file and confidential copper-nickel
drilling,

6, Thickness of the iron formation layers (L, 2, 5, 8, 15,
16).

This data was then interpreted using several cross sections
labeled A=H, Figure 1 shows a plan map of section locations and
Figure 2 illustrates a typical cross section, The data interpre-
tation was c@mplet@d using the following assumptions,

1, The average depth of surface overburden is 20 ft, (13),

2, One foot of rock stripping can be removed at a cost
gimilar to 2 feet of unconsolidated overburden (17).

Cc-2
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The open pit stripping limit ig 2:1 on a ton for ton
basis, This corresponds to an approximate 2%:1 ulti-
mate stripping limit on a vard for yard basis. Waste
rock density is assumed at 12-14 cubic feet/ton and
taconite ore at 10-12 cubie feet/ton (16, 17),

The ultimate stripping limit can be approximated by a
ratio of the thickness of waste rock to the ore layer
thickness plus % the overburden depth measured vertsi-
cally,

The hanging wall opeén pit limit has a pit slope ratio
of 1:1 (17),

The minimum ore layer thickness for open pit mining
would be approximately 30-40 feet (16, 17),

The upper cherty and lower cherty layers are the mine-
able ore layers within the Biwabik Iron Formation, The
total ore layer thickness was utilized in the stripping
ratio calculation., It wag assumed that lean ore within
the ore horizon would be stockpiled and processed near
the end of an operation or that lean ore remaining in
the ground would be mined during later stages of the
operation as it became economical (17), :

The minimum ore layer thickness for underground mining
would be approximately 20 feet a7,

A maximum underground mining depth of 5,000 feet is

assumed and two depth categories are delineated (17),

Underground mining of taconite ore with a dip greater
than 10° would require a new or modified large scale
mining technique (17),

Typical iron formation thicknesses and dips are assumed
for each crosg section,
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Appendix D - Vegetation Inventory (V16)

Four vegetation variables were mapped for the MINESITE pro-
ject under a contract with the Remote Sensing Laboratory, College
of Forestry, University of Minnesota., These variables include:
(1) vegetation cover types, (2) density class, (3) size class, and
(4) height class,

Standard methods of aerial photo interpretation and vegéta—
tion type classification are used to map the cover types. A
clagssification scheme was developed which met the following cri-
teria:

1. The types are ones commonly ugsed by forest managers.

2. Types could be assigned marketing and pricing factors
singly or aggregately.

3. Types could be distinguished on the available black and
white infrared aerial photos,

4. The scheme is related to the ecosystem classification
which has been previously developed by the Limnological
Rezearch Center, University of Minnesota.

Interpreters used both the cover type classification scheme
detailed in V16 as well as the key below fto delineate boundaries
and symbolize the cover types on matte acetate photo overlays.

This key is used only as an aid in identification of cover

types in conjunction with other characteristics,

Key to Photo Appearance of Tree Species (Cover Type)

Tone Cover Type Texture Remarks
Very dark J Velvety Hazy, smooth
eray S Hard Carpet-like
to Q Haxrd
B Hard
Dark gray T Hard '
C Hard




R poft Circular outline
Medium W Solft Star shaped
gray G Smooth

H Carpet-like
Light gray A Fluffy
to very B Soft
light gray D Carpet-like

0O Smooth

A classification scheme was also described by the Limnological
Research Center, University of Minnesota, which grouped species
into ecosystems. Groupings include upland, transitional, and bog
ecosystems. A tabulation of the descriptions of the two classifi-
cations is given in the order they appear in the data levels for
V16,

CLASSIFICATION SCHEME

COVER TYPE!:

Species Cover Type Description

Aspen and paper birch* More than 50% trembling aspen, large
tooth aspen, Balm of Gilead and paper
birch,

Jack pinex* More than 50% pine with Jack pine out-

weighing white and red pine,

Red pinex* More than 50% pine with red pine out-
weighing white and Jdack pine,

White pinex More than 50% pine with white pine
nutweighing red pine and Jjack pine,

Northern hardwoods* More than 50% northern hardwood species
(maple, yvellow birch, basswood, elim).

Mixed conifer and

deciduonus* a mix of aspen, birch, pines and spruce.
Mav also contain red maple and balsam
fir,

Upland shrubs Upland shrubs (hazel, pin cherry, etc,)

with less than 10% stocked commercial
tree species,

Grassland All upland open areas of grass with
less than 10% stocked commercial tree
species, Include administrative areas.
D-2

Natural or logged upland areas containing




Plantation

Spruce-fir*

Lowland shrubs

Marsh

Water

Non-productive swamp
White cedar*

Black spruce#

Mixed conifer swamp*
Tamarack*

Swamp or bottomland
hardwoodsg*

Cutover
Farm
Industrial and residential

Quarry or gravel pit

Vig, v20),
or plantations,

Areas that have been planted but spe-
cies cannot be identified on the aer-
ial photographs,

A mixed hardwood-coniferous type com-
posed of more than 50% white spruce
and balsam fir,

Lowland shrubs (dlder, etc.) with less
than 10% stocked commercial tree spe-
cies,

Marsh (grass, sedges, and some lowland
brush), bog or open muskeg,

Lakes, ponds, flowage, streams,

Spruce, tamarack or cedar bog which
will not produce trees of pulpwood size
in 100 years,

More than 50% swamp conifers with
white cedar outweighing other species,

More than 507% swamp conifers with
black spruce outweighing other species,

Spruce, cedar, balsam, and tamarack
comprising more than 50% of the stand,

More than 50% swamp conifers with
tamarack cutweighing other species,

More than 50% composed of bottomland
hardwoods (ash, elm, Balm of Gilead,
soft maple),

Only one growing season »lapsed since
area harvested,

Crop, orchard,
farm woodland.

or pasture, but not

Platted areas used for industry or
residence,

*#A1ll asterisked cover types must be further described with
a size class, a 20' height class and a density class (V18,
All other types ave considered non-forested




ECOSYSTEM? :

Species

Aspen and paper birch

Ecosystemn

Ul = Aspen and birch comprising ahout
90% of the canopy, This unit occurs
mainly on uplands either as young
stands following logging or as very
old stands with a fir understory that
is not apparent on photos,

Jack pine

Red pine

White pine

U2 - Natural pure pine stands, mixed
red and jack pine or pure jack pine,
They occur mainly on outwash plains,
and to date they are about 60 vyears
old, rimmed with natural U3 where
there are topographic breaks, They
were probably just young enough to es-
cape cutting until now, Even-aged
stands suggest they are of fire ori-
gin, The forest floor is often dry,
with interrupted herb layer and only
a scattered shrub layer, Wherever
possible such stands are aged by bor-
ing the trees and counting the rings,

Northern hardwoods

Mixed conifer and
deciduous

U3 = Mixed conifers and deciduous ele-=
ments, These stands come in several
varieties,

1, HNatural stands of mixed aspen,
birch, pines;,; and some spruce on topo-
graphic breaks,

2., After logging with no apparent
planting, These stands appear to date
from the late 1940°'s, Many large birch
and aspen trees were left standing,
creating a savanna-like appearance,
Some old pines were often left as well,
There is regeneration of scattered coni-
fers, young aspen, and often red maple
and cherry, Shrub layer varies with
dryness of soil and often is thick,

Upland shrubs

Grassland

U4 - Upland shrubs (hazel, pin cherry,
etc,) and grass with less than 10%
stocked commercial tree specics,

Plantation

U6 - Plantation*, Wherever possible
these stands have been aged and so far
fall into two main age classes: 5=7
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years and 18-23 years, The latter
may give the appearance of the second
category of U3 above, Most recently
cut areas that show as clearcuts on
photos have been replanted, some with
Tire after cutting and some without.
Fwvidence of such fire is noted when
known, In one case the fire escaped,
leaving an adjoining area with natural
pine regeneration that should probably
be categorized as U2,

*Older plantation stands have been
grouped in U2 or U3 above,

Spruce~fir

TL - Mixed spruce, pine, and fir,

Often occurs on topographic breaks and
intergrades into hoth U3 (with addition
of deciduous elements) and B2 below,
When former logoing left scattered coni-
ferous remnants, a savanna-like version
of T1 occurs, characterized by widely
spaced broad-bhranching jack pines,

Whoen the structure of the forest is un-~
usual, as in this case, it is noted on

the map,

Lowland shrubs

Marsh

Water

Non~-productive swamp

RL - Wetlands giving an even grey ap-
pearance on photos, comprised of five
different typas:

1, Cavex (sedge) fens, open grassy
wetlands with much standing water,

2., Carex and sghrub fens, The shrubs
are usually alder and dogwood,

S, Cnhover wetlands that have become
drier since cutting but still contain
wetland elements,

4, Ericaceous bogs (heather family)
without spruce,

5. Bricaceous bogs with Larix (tama-
rack),

White cedar

Black spruce

Mixed conifer swamp
Tamarack

2 = Conifer wetlands,

. With spruce,

. With cedar, only separable when
hey occur in large pure stands,

Sl ]
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Swamp or bottomland
hardwoods

B3 - Ash wetlands, Occur where there
is a good supply of nutrients from
neighboring uplands, usuwally along
rivers or in draws., May have a cedar
understory, The herb component of
these communities is unigue and has
affinities with the flora of southern
Minnesota,

Harvested

D1l - Cutover with only one growing
seagon elapsed,

Farm
Industrial and residential
Quarry or gravel pit

DZ - Under permanent unnatural use,
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Appendix E - Timber Cutting History (V17)

Timber cutting history was determined by aerial photo inter-
pretation followed by some field checking., Stereoscopic air photo
coverage of most of the area was available in four series, spaced
roughly 11 years apart. Photos were not strictly comparable be-
cause of inherent differences between them which created some
problems in interpretation. Attempts were made to resolve these
problems during interpretation,

Laboratory procedure was carried out as follows. Acetate was
layed over alternate photos in the 1937 and 1970 series with logged
areas then encircled in colored pencil. Cut areas from intervening
years were visually transferred onto the 1970 acetates., Map units
were then transferred from acetates to U.S. Geological Survey topo-
graphic maps using a reflecting projector. Where recent logging
overlaps older logging, the area was then shaded the color of the
most recent.

The following criteria were used to identify logged areas on
the air photos:

1. ©Presence of parallel cut lines in the forest,

2. Presence of networks of roads and trails in the vicin-
ity of forests that show openings in the canopy.

3. Presence of extensive young forests dotted with taller
conifers, aspen, and birch.

4., Areas with no trees at all or with a homogenous soft

grey tone, (This tone on uplands denotes very young
plantations, but in wetlands it denotes either meadow
or carr).

5., Presence of linear patterns resulting from regular
thinning or other treatments.

6. Disappearance of individual trees or clumps of trees
that were visible on earlier photos,




7. Landings and piles of logs.

8. Open landscape with high windrows (rock raking).

9, Presence of roads and trails in inaccessible areas,
across swamps, or ending blindly in the vicinity of the
forest with unusually open canopies.

Areas mapped as '"uncut” are those in which it is most certain
that cutting has never taken place. Upland uncut areas are proba-
bly either conifer stands that must have been too young for logging
in an earlier era, or mixed stands dominated by decadent aspeﬁ and
birch with an understory of fir., Most uncut areas are in wetlands,
but wetlands are the least reliable to map because early logging
of black spruce in wetlands preceded logging of upland jack pine,.
A conservative guideline for understanding a wetland is not to
consider it uncut unless it consists of lowland shrubs, marsh, or
sedge meadows with very few trees.

Two additional map units were needed to explain other possi-
bilities within the wetlands. Areas coded ''probably uncut" are
raised bogs and closed spruce stands with roads close to them but
no apparent cutting visible within them. Areas coded '"probably
cut" include:

1. Spruce bogs with fairly open canopies and a reticulate
appearance on the photos but no visible slash lines.

2, Raised bogs that appear to have a cut pattern super-
imposed on the natural pattern,

3. Areas coded as nonproductive swamp on the vegetation
map.

4, Areas that have obviougly been cut but the date is un-
certain,




Appendix F - Vegetation Size and Density Classes (V18, V19)

Crown Densitv Classes (V18)

1. Seedlings, Saplings
Density Class

Poor
Medium
Good

2., Poles, Saw timber
Density Class
Poor
Medium
Good

Not applicable
Plantation

Size Classes (V19)

Size Class

Seedlings (0-1'")

Saplings (1-5'")

Poles (5-9")

Description (trees/acre)

Seedlings Saplings
200-7350 L75-350
800-1350 400-700
1400+ 750+
Description

10 to 40% crown closure
41 to 70% crown closure
Y1% crown closure and over

Description

Non~-forested vegetation types in V16,
Areas that have bheen planted but species
cannot be identified on the aerial photo.

Degcription

Young stands of commercial tree specics
from 1'" high to 0.9" dbh.

Stands of trees ranging between 1.0"
dbh and the minimum pole timber size.

Stands in which most of the merchant-
able volume is in treces between 5,07
dbh and the minimum sawtimber sgsize.,
Not less than 10% stocking.

Small sawtimber (9-14") Most of the bf volume in trees less

than 15.0" dbh.




Appendix G - Summary: Lake and Stream Surveys (Fish Habitat) (V22)

LAKES: Ecological Classification for Fisheries Management

The Ecological Classification of lakes denotes the basic
lake type. This clasgsification is described in terms of the natural
and characteristic fish populations which are best adapted to the
physical, chemical, and biological characteristics of a lake and
which the lake could be expected to support if it were left alone
with no special management applied to it. The arrangement in each
system is in order of progression from the oligotrophic to the eu-
trophic.

The northern pike, as a species, has been omitted from the
name designations because it is generally found in nearly all
types of lakes; with the exception, perhaps, of trout lakes,

A brief description of the characteristics for each type of
lake is given below as a guide in classification. The principal
ecological types and their descriptions are as follows:

Trout Deep, rocky, infertile lakes with oxy-
gen throughout., Tullibee and suckers
are other principal components of the
population. Typical lakes: Mountain,
Clearwater--Cook County.

Soft-water walleye Infertile, medium to large size lakes in
northeastern Minnesota with natural wall-
eye populations. Typical lakes: Pike--
Cook County, Vermilion--St. Louis County.

Hard-water walleye Moderately fertile, medium to large size
lakes in which walleyes are well estab-
lished paturally. Typical lakes: Mille
Lacs, Winnibigoshish, Leech.

Centrarchid--walleye Medium to large sized, usually lakes con-
sigting of many ecologically different
bays or sections some being natural wall-
eye habitat, others more suitable for

panfish species. May algo have substan-
tial bullhead and/or carp and/or buffalo




Centrarchid

Roughfish--gamefish

Bullhead

Unclassified

¢ populations., Typical lakes: Minnetonka,

Sally, Minnewaska,

Medium and small sized, weedy, fertile,
hardwater lakes., Usually no large open
areas., May also contain moderate to
substantial populations of carp, and/or
buffalo and/or bullheads., Typical
lakes: Gladstone~-Crow Wing County,
Maple~-Douglas County,

Fertile hardwater lakes in southern and
central Minnesota characterized by rela-
tively large rough-fish (carp, buffalo,
sheepshead, bullhead) populations. Many
may occasionally winterkill, Typical
lakes: Tetonka--Le Sueur County, Long--
Ramsey County, and Washington--Blue Earth
County.

Shallow lakes, in which frequent winter-
kills promote the dominance of bullheads.
Typical lakes: Christina, Star, Bear,

These are often small lakes whose native
fish populations do not fit any of the
above categories. Lakes reclaimed for
stream trout stocking may fall in this
category., Use this classification with
caution; it is not intended as a catchall
or a substitute for careful analysis.

STREAMS: C(Classification for Fisheries Management

TYPE A,
Trout Streams

Defined as streams capable of supporting

an acceptable sport fishery through natu-
ral reproduction. Streams in this group
will be managed by protection of the stream
from physical abuse of the habitat; by
development of the stream for public
fishing areas through acquisition of stream
frontage and improvement of habitat; and

by regulation to promote the optimum sus-
tained recreational use, As a general pro-
cedure trout populations in these streams
will not be maintained at artificial lev-
els by maintenance or put-and-take stock-
ing.

Due to the fact that streams in this
category will range from small brushy
feeder streams characterized by cold wa-
ter and small trout to the large produc-




tive main channel areas, streams in this
type should be divided into two sub-
categories:

A-1 Main channel streams
btreams large enough to
support a significant fishery
with all types of common gear—-
bait, spin-cast, and fly fishing,

A-2 Feeder streams
Defined as too small or
brushy to provide more than a
limited trout fishery.

NOTE: It is probable that Type A2 (Feeder
streams) will comprise a significant mi-
leage of the total Minnesota trout streams,
It is important hoth for inventory and
management purposes to differentiate these
small streams from the more fishable down-
stream areas. TFirst, it would be unwise
to confuse these small streams with our
top-notch large fishable trout streams on
a quantitative basis; secondly, the feceder
streams are unique in some aspects. In
some cases these small streams may be di-
rectly tributary to non-trout water, but
still may afford a bona fide trout fish-
ery in their own right. 1In many cases

the greatest value of these small streams
is found in their contribution of cold
water and recruitment of small trout to
the larger downstream areas. In any case
such streams as have more than one type
should be divided into sectors and each
classified individually,

TYPE B, Defined as streams capable of supporting
Trout Streams a_trout population of dominant interest
to the sport fishery except for the lack
of natural repreduction or over-abundant
competing species. Streams in this
group will be managed similarly to Type. A
streams except that efforts may be called
for to maintain trout populations at
artificially high levels. Population
manipulation practices for this purpose
may include artificial spawning areas,
maintenance stocking of fish, and popu-
lation control with fish toxicants.
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TYPE C.
Steelhead Streams

Defined as streams providing a principal
sport fishery for anadromous trout or
salmon species. These are waters where
the migration of anadromous fish provide
a significant fall and spring sport fish-
ery. Management will principally lie in
public access along stream banks, main-
taining ingress and egress from the lake
and regulations permitting the taking of
fish during the migration periods. Main-
tenance stocking of trout may be a bene-
ficial management practice in some instances.

NOTE: Streams in this category may actually
be all, or in part, Type A, B, or D trout
streams,; but should be designated in this
group if an existing anadromous population
warrants the extended trout season.

E;ﬁﬁ

TYPE D,
Associated streams--
Trout

Defined as streams not capable of support-
ing trout populations over extended
periods of time, or streams which may con-
tain limited populations of trout, but
which have a greater interest or value to
the sport fishery in supporting other spe-
cieg of fish. Streams in this group will
not be regulated as degignated trout
waters., If managed for trout fishing, it
should be on a put-and-take basis utiliz-
ing catchable sized rainbow trout.

TYPE E,
Warmwater gamefish
streams

Defined as streams capable of supporting
an acceptable resident sport fishery
through natural reproduction. Such stream
clasgification will be subdivided accord-
ing to the principal species sought
although other game and coarse Iish species
may pbe present., Streams in this group
will be managed by preservation and devel-
opmennt of the habitat and natural spawning
sites by development of the stream for
public fishing areas through acquisition
of stream frontage; maintenance of minimum
water flows where repgulated by upstream
reservoelirs; and by regulations to promote
the optimum sustained recreational use,
Generally gamefish populations in these
streams will not be maintained at arti-
ficial levels by maintenance or put-and-
take stocking except that trophy fish
species such as muskellunge may be

stocked in certain streams managed for
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this species,

The subdivisions of warmwater gamefish
stream classification are as follows:

E-1 Walleye

E~-2 Northern pike

E-3 Catfish--smallmouth bass
E-4 Cosmopolitan (large river)

E-5 Muskellunge

TYPE F,
Warmwater carp
streams

Defined as streams dominated by carp to

the extent that management ~for gamefish
species is not fcasible because of the
cost of carp control. Management of

these streams will be restricted to
adoption of regulations for optimum sus-
tained harvest of bait species. When
practical methods for carp control are
found such streams may be re-classified,

TYPE G.
Warmwater connector
streams

Defined as streams having a sport fish-

ery owing its existence to fish populations

in adjacent lakes or larger trlbutquoq

In general such streams may vary from
mouths of large tributaries to streams
conducting the flow from lake to lake,
Streams in this group will be managed
by protection of the stream habitat
including their free-flowing condition
and minimum flows; by development of
the stream for public fishing areas
through acguisition of stream frontage.

These streams will be of two types.

G~-1 Warmwater connector streams -
walleye

G-2 Warmwater cconnector streams -
northern pike

TYPE H,
Warmwater feeder
streams

Defined as streams not capable of provid-
ing any significant sport fishery because
of small size, shallow character or
intermitiant nature. Streams of this
group will only he managed if utilized in
migration of spawning gamefish species,

G-5
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Appendix H = So0il Association Survey Sheets (V24)

On the following pages Soil Survey Interpretations are listed
for the soil classifications which occur within the MINESITE area,
These interpretations were developed by soil scientists of the
Soil Conservation Service, Forest Service and the Agricultural
Experiment Station, University of Minnesota,

The information contained within the Soil Survey Interpretation
sheets, along with V24 Soil Associations, will be useful tools
for general or preliminary planning. The interpretative data will
be used to group the soil classifications into specific data levels
reflecting the desgired properties or selected uses needed for an

analysis step.

Soil Assn. Major Soil Interpretative Proportion of
Number Interpretations Sheet Numbers Major Soils (%)
5 5A 5A 65
58 5B; 51B 15
Minor Soils 20
6 GA 6A: 7B 75
6B 6B: 7A 15
Minor Soils 20
7 7A 6B: TA 60
7B 6A: 7B 15
7C 7C: 43A; 44A; 15
46A; 47A
Minor Soils 10
9 94 9A; 40A 45
9B 9B: 40B 40
9C 9C; 10C; 5
11A: 40C
Minor Soils 10




Soil Assn, Major Soil, Interpretative  Proportion of .
Number Interpretations Sheet Numbers Major Soils (%) I
. I
28 284 28A; 29A 60 !
288 28B; 29B 30
Minor Soils 10
40 40A 9As 40A 45
40B 9B; 40B 40
40C 9C; 10cC 5
11A: 40C
Minor Soils 10
54 544 54A; 55B 60
548 54B; 55A 30
Minor Soils 10
55 55A 54B; 55A 60
55B 54A: 55B 30
Minor Soils 10
G GA GA 65
Minor Soils . 35
P PA 198; PA 65
Minor Soils 35
Sp SPA SPA 50
SPB SPB 35
Minor Soils ~ 15




i, 5. DEPARTMANT OF AGRICULTIIRE SERIES _
SO, CONSERYVATION SERVICKE L STATE
SOIL SURVEY INTERPRETATIONS &~ MLRA

n9, an

This

there occurs & wall developed fragiran ranging in thickness from 10 to 35 inches
coparse fragment typically is 25 to 35 psrcent, The fragiran resilricts root reretvation.
sloping to hilly and is located in the Laurentian Shield commtry of norileasterrn Minnesota,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Paw, DUD-TLR 11 /71

series consists of gently sloning to steep well Arained soils formed in mnre than 40 inches
of brownish, medium and strongly acid gravelly sandy leam over bedvock, At depths of 14 to 28 incles
or more, Percent of
The terrain is

Major . Conrse E’afcg{';ﬁ?'cnn than 3 inches o | Avell. Soll Shreink
Solt Clessification Fract, Pannling fiave Mo~ 1 p1 Pg::‘?; Water | Reac- Swell
Horizens USDA \ ) >3 in, 0 40 o R e Capac, finn Potens
(inches) Tenture Unified } AASHO 7, 4 - . 200 te. /lr, in./im, pH tlal
0 to 16 {Gravell SM A=2 50=75 {h0=6% 3055 1 20=35 | 10-20] C=4 |2,0-56,310,10= L5 - Low
gandy 0,14 6.0
loam
16 to 50|Gravell SM A-2 50=75 [40=65 |30=55 | 20=351 10=20] 0=/ [0,06-0,2 ,05= 5.1 = Lens
(fragipaty) sandy .09 6.0
loam
Flooding HNpne Hydrelogle group: (O
Depth to water table: Below 5 feet Deptih to bedrock:  Pelow G feet
Corrosivity - uncoated steel; Low Corroslivity = concrete; Moderate
SUITABILITY OF SOIL AS SOURCE QOF SELECTED MATERIAL AND FOEATURES AFPECTING USE
Rordfitl] Good to fair: sglopes to 25%: difficult to dig if dry
Sand Poor
Gravel Poor
Topsoll| Ppor: high coarse fragment content

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

KSeptlc Tank Filter Fields
Severe: alow permeability, shallow to fragiran ‘

Sewage Lagoone
Severe: most slopes over 6 percent

Shallow Excavations

to 257

Moderate to sevare: high eearse fregment content, difficult to dig when dry, slopes

Mwellings:
With Ragements

Slight to severe: features favorable eweept for slope which ranges from
Withont Basements

2

to 25 percen

Sanitary Landfiil Moderate: high content of coarse fragments

25 percent

; Aiffienlt to dig whan dry, slopes to

1.ocal Roeds and Streets . .
Slight to sdvere: featuves faverable excent for slope

Potantial Frost Acfion Low

MATOR SOIL FEATURES AFFRCTING SELECTED USES

ir Are . .
Pond Reservolr Areas High coarse fragment ~onbten?, alope to 25 pereent

Embankments, Dikes, and Levees gighie Fi11, modes

telv perviavs, hirh cocaree fregment content.

Drainags of Cropland and Pasture

frrigation

Terrncen and Diverelonn

Grazaed Waterways

, 1/ Use In conjunction with Guide to Soil Survey Interpretation Sheets,
USDASCELINCTLA, HESR, 1972 - : 3
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

e

Comp Areas Moderate to severe: slow permeability, sloping to hilly terrain
Plenic Areas Mnderate tn scvere: sloping to hilly terrain
| e
! Playgrounds Severe: mwnst slopes over 6 pér(‘ent !
|
Paths and Tralls Slight to moderate sloping to hilly terrain
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS-<(High level management) fage
Phases of Soll Loss g
Series Capability K T
2 to 18 percent | Vie .37 3,2
slopes , g
18 to 25 yercent Vie
1 slopes
4
PASTURELAND AND HAYLAND
Phsastlas of Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Production
eries
WILDLIFE HARITAT SUITABILITY
Potentlal for e~ Potential fosa-
. id lard d t d
Phas«?s of Grain and Grasses, wi Hardwoo Coniferous Wetlan Shallow Openiand | Woodland Wetiand
Series Seed € L Herbaceous | Trees and Plant Food and Water Witd1is wild
| ee rops egumes Plants Shrubs ante Cover Devel. [ {idlife Wildlife
Poor Fair Fair Fair Falr V. Poor |[V. Poor || Poor Fe'r Verv
nono?
WOODLAWD SUITABILITY
Phases of Ordi- Potential Product.ivity Woodis:nd Management Hazards Suitable Specles Qther
Series natlon Important Site Eroston Equipment Seeding Plant To Favor To Plant
s Trees Index Hazoard Limitations Mortality Competition
All White bire - Slight Slight Slight Moderate Red pine
Trembling pspen - to 1o Jack pinel.
White pine - severe moderate White spriice
! Red pine - on steapet
{ White spruge . slopes
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air<Dry Herbage (lb,/ac.)
WINDBREAK
Group Adapted Trees (o Plant Tree Helght Prediction Relative
at 20 Years Age Vigor
OTHER
Low potential porductivity. Moderate to low natural feritiliiy; no native plants suitable for grazing.
Watershed - Deep to bedrock: morhumus; permeability 0,06-0.2"/hr,; moderate runoff; well drained,
MLBA 'S

FOR INTERIM USE- Subject to change on completion of coordination hetween / Page 2 of 2
H-4




U. &, DEDANTM

ERER I

oL ‘315

pbanil hu
Rlones ars

ESTIMATED ¢, PDOPERTINS $17%

. i Srat
Ma jor Classification - Gtk
Satd ry Swolt
Horizons TISDA Caified ) { Paton-
(inches) | Texture A i tral
i
0=-11 GR-L: ¥Mi-CL 000N, 6-R,00 Ty
1145 GR-ST, M A=2 Bl BN V. lnw
- . |
145-60 GR-SL o A=2 19=-20 0= 10,220, 6 7o Low
i
I | .
Flanding  Wone Livdratogi: gonn I
Septh te water tatle: Horpally perched el deptho of 2 £4. or less Drpth to hedrastzs viom than Tive feot,
for perts of July-Goptember.
Cofrealvitys uncoated st Ty ity - censrote Modareho
SUITABILITY OF B0OIL An EOURCE OF gI TTED MATERIAL FUBES ATTECTING GER
Roadfil} gajn 4o Poor - high votor tabla . L
Ponz
Pocz
Fair. to Poor = omall shopea,. high waten _
DGR ADD KD CEED TGRS
Santic Tank Fllier Flelda
Severe - perod_plowly. vebh - ot
Sewage Lagoons
Aavore - welb ’
Shatlow Brcavallons
Severe - veb
Dwellicga:
With Basements  Ssvere = wel
Witk 1z sements L
Withont Besemeatiyedarate 4o porove ~ web
Rantiary Londf(ill
breps  Qavere - welh
. chz fevers - veb
i.ocal Ronr{ Steacta
Severa —~ wat, froph a
Potential Frogt
MATOR SO, FREATHRES !"“'”T"‘"ﬁ JIREE] RPN SN DA
m‘e v8 T
1itvi_pomevhs ol poeoniv 4
1 and Past
Ay alow vovpeabillty
Yeeigation
Sows vooriy end moonly _drain
Terraces and ons
Gen 1y _not neaded i ~
Grasased Wnt h i
Conesm ;. ﬂ"“"] neaidel - e et e .
I A i}
P00 Use in conjunction with Onide to St Tuow fntsorpretatinn Gheets,
USOA-SCSLINCOLH. HEBR. 1971 o Pans & of 9
2/ Becanse of high bulk densi imtn ment nensdration, £.1-20,700

Gy th
: only the uwpper 2 £4, of these horineno euvplies moigtura 10 D]anueb
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MN-SOILS~3
11-71
(File Nnde 80TLS-12)

bB; blB

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

Moderate to severe - wel

Dicnlc Areas

Moderete %o pevere - welb

Playgrounds

Moderate Lo saveres - welk
Paths and Tralls
Moderate o Aevers - wel
CAPABILITY, SOIL 1.088 FACTORS, AND POTENTIAL YIELDS-=(High level management)
Phases of Soil Loss
Seslen Capability P T
All ITTw
PASTURELAND AND HAYLAND
Pt;:r::a:ﬂol Group 9pecies, Yield In AUMs for Dryland (Irrigated) Forege Production
WILDLIFE HABITAT SUITABILITY
Potentlal for -« Potentlal fopea
Phases of witd Hardwood Wetland Shallow
fBerlea qGrsiz and Grasses, Herbacesousn | Troes and Co;ll!e:oue Food and Water %fﬁgif"d Woodland Wetland
Seced Cropa | Legumes Plants Shruba ants Cover Dovel. fo Vildlife Wildlife
ALL Poor Falr Falxw Faln Fair Good Falr Folr Palr Falz
WOODLAND SUITABILITY -
Potent!al Productivity Wnodined Manngament Hagarrds Bultable Apecles QOthsoy
Pt;::;;aa of O‘rxlﬂa Jmportant Slte Erosion Equipment Seoding Plant 7 B
ree nation Troes Indesx Hazard Timitationg Martality Competition o Favos To Plant
All 2 Aspen flight | Moderate 811ght | Moderate to| White Pine White Epruce
E. Wh. Pins Severe Aspen Red Pima
N. Red Onki White Bpiruce
Bed Pine
RANGE

Phases of Berles

Range Site Name

Climax Vegetation and Productivity of Alr~Dry Herbage (b, /ac.)

Subject to change on cempletion of coordination between MLRA'S

H-6

WINDRREAK
Group Adspiod Trees to Plant T'e:([zer;?;;:e:lc;wn Rt:/l;atlve
] i for
OTHER
FOR YWTRRIN USE Pa0n 20760
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L5, DE CNT OF AGRICULTURE seris (@3 7B
SOIL CONSERVATION SERVICE staTr Minnesota

SOIL SURVEY INTERPRETATIONS L/ MLRA

SOTLS-12)

This series consipte of deep excessively drained soils formed in loamy material over stratified sand
and gravel under deciduous and coniferons forest on plans and convex slopes of outwash plains, easkers, and
kameg., Typlically, they have black, sandy loem surface layers 1 inch thick; dark grayish brovm, sandy loam
subsurface layers 2 inches thick; davk reddish brown and reddish brown, pandy loem pubsoil 12 inches thick; and
yellowiah brown, gravelly very coarse sand wnderlying ma*erial, Slopes renge from 1 to 60 percent. Most arces

ara forested.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Major . Conrse | DPc ntage foss than 3 inches . Avall, Soll Sheink
Soil Classiflcation . Posslng Sleve Mo LL 1 P::’;:? Water | Reace Swell
Horizons UsSDA - >3 in, \ Capac, tion Poten-
ified AASHO 4 10 4n 200 In./hr.
(inches) Texture Unifie T /n in./in, pH - tiol
0-15 ST 5M A-=ly 0-5  {90-10q 8095 55-75| 25-50 | - NP 0.6-2.01.18=.2y 1.5~ Low

15-60 | GR-COS | GW, GP,| A-1 | 0-10 [40-85 | 35-79 10-LS! 0-5 - | P »>20  1.02-.04{L.5~ | V.Iow
SP 6.5

Flooding Nong Hvdrolaogle group: B

Depth to water tahle: g‘reater than f£ive feet Ilepth to bedrock: LLO-—]EO inches

Corrasivity = uncoated steel: TLow Corrasivity = concrete: Moderate

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

Roadfill Good
Sand Good
Gravel | oo5d
Topsotl pogr:  thin laysr, emall atones

DEGREE AND KIND OF SOIL ILIMITATION I3[R SEYLECTED USES
ISeptic Tank Filter Fields Q=) alight - ;
8-15%: moderabe~alops 154%6: severs-slope

ISewage Lagoons

Severe: seepago

Shallow Excavations

0-15%: moderate-small ptonea; 154%: snvers-mlope

Dwellings:
With Basements 0-8%: slight; B-15%: moderate-slope; 15:%: severe-slope
Without Basements

Sanitary Landfill

(Trench and fcea) Severe: peepage
i,ocal Roads and Streets

Q=h: alight: 8-1%%: moderete-alopas 154%: Bevore-mlapa

Potential Frost Action

Low
MATOR SOIL FEATURES AFFECTING SELECTED USES
Ponil Regervolr Areas
Seepage
Embankments, Dikes, and Levees
feenags

Drainage of Cropland nod Pasiure
Nk mesded

Irrigation
Slope, Beepege

Terraces and Diveralons
Slope, oo sandy

Grasged Waterweays
Siope, droughby

| Ecavated Ponds Aguifer Fed: Deep fo waker

17 Use in conjunction with Guide 1o Soil Survey Interpretation Sheets,
L Pags 1 of 3
5,8-29,789

, WSDASCSLINCOLN. NEBR, 1871
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HA=SDIL5-3 ‘ 64 7B
11-71
(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

0-8%: slight; 8-150: moderate-nlope; 154%: severe-slope

0=8%:_plights 8-1%: moderate-slope; 154%: mevers=-slope
0-2%: slights 2-6%: moderate-plope; 64%: severe-slope,

Plcnle Areas

Playgrounds

Paths and Traile

0-15%s slights 15-25%: moderate=-slops; 25:%: severe-slope

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

Phases of Soll Loss
Serten Ceapablility % T
. 0-29 38 \
2.6 I
| : 6-12% LB
12-18% 6E
18-35% T8
PASTURELAND AND HAYL.AND
Pl;':if:sor . Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Productlion
WILDLIFE HABITAT SUITABILITY
Potential fore- Potentlal forea
Phases of witd Hardwood Waotiend Shaltow
Serles SGrslg and Grasges, Herbaceous | Trees and C(;-nl!!e:ous Food and Water Ov?igit‘md Wot;:!nfnd Wetland
‘ ce rops Legumes Plants Shruba ants Cover Devel. ! fe Wiidiife Wildlife
i ’ 0-12% Fair Good Good Falr 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
! Potential Productivity Voodlend Management Hezards Sultable Specles Other
Pl;is;e:aof 2:?; Important Site Erosion Equipment Seeding Plant To F To PI
B " " Trees Index Hazard Limitations Mortnlity Competition o Favor © Plant
0-12% | 35 [Red Pins 55 Slight Slight Moderate | Slight Red Pine
Wh.Pine 55 /h.Spruce
ack Pins ]
. Spruce 60 i ]
12-35% | A4S ed Pine 95 Moderate| Moderete Severe Slight Red Pine
T Pine ) RANGE Feck—Pine
L Inck Pine 0 Al

Phases of Series i PENS GNa me O Cilmax Vegetation and Preductivity of Air-Dry Herbage (lb./ac.)

’ WINDBREAK
J Groun Adapted Trees to Plant Tree Helght Prediction Relative
z 2 g o at 20 Years Age Vigor
i 0-12% Worthern White-fedar, Red Pine, Russian-01live, 11,20,15
: White Spruce, Jeck Pine, Siberian Crabapple, 18,20,12
( Eastern Red Cedar, Hackherry, Silver Buffaloberry 15,18,12
| , Siberian Peashrub, Bur Oal, Tatsrian Honoysuckle 10,18,10
OTHER
FOR INTERIM USR Page 3 0;52
Subject to change on completion of coordinatlon between MLRA'S Sz,
H-8




MN-SOILS-3 U. S, DEPARTMENT OF AGRICULTURE SERIES
11-71 SOIL CONSERYVATION SERYVICT

ESTIMATED 8SO1L PROPERTIES SIGNIFICANT TO ENGINEERING

o Code SOILS-12) o ,
foce SOI SURYEY INTERPRETATIONS L/ mira 82 & ¢
TP,

This series consisis of nearly level to very sieep, excessively drained soils formsd in outwash material.
aoils ere on outwash eakers and ice—contact glacial dsposits., Native vegotation was foreet. Ths surface layer
is. dark reddleh brown decomposed plant remalns about 2 inches thick. The subsurface leyer is gray very gravelly
Goarge sandy loam sbout S inchss thick. The subsoil is strong brown, gravelly loamy sand ebout 10 inches thick.
The underlying materisl is brown very gravelly coarms sand. Permsability is very repid. Ths available wator
capacity is vexry low and organic matter content is low. Thees poils contain many cobhles and bouldows.

Thane

e8lopes over 12 percent; hezard of polluting underground water

i . Cerarse | Perceatage less than 3 inches N . Avall, Soll Shrink
I\l‘lsao)icl)r Classification Fract. Pagsing Sieve Nno.-- LL P1 p:;r;f; Water Reac- Swell
Horizons USDA >3 in. , ‘ . Capac, tion Poten-
(inches) Texture Unifled AASHO o 4 10 40 200 In. /hir. in. fin. o ot
0-15 Very GW, A1 0-10 20=60 IOde [}=30 | 0=5 NP NP [Greater | 0.03~ |5.1- Low
Gravelly GP cr than 204 0.05 | 6.5
Joany SP
sand
15=60 Vary GW, A1 5-20 | 20=6( 10=50 L;=30 | 0=5 NP WP |Greater | 0.,02= | 5.1~ Low
Gravelly GP or than 204 0.04 | 6.5
loam sP
pand
Flooding None Hydrologlc group: o
Depth to water teble:  Greater than 5 feet Nepth to hedrock:  Normally greater than 6 feeli
Corroslvity - uncoated steel: Loy Casroslvity = concrete: Tow ‘
- ]
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfilll Good: high sheer sirengh; low compreesibility
Sand Poor: quantity of send is low
Gravel | Good: stopes and boulders
Topsoll Poor: coarse textured; stonss and boulders J
DEGREFE AND KIND OF SOIL LIMITATION FOR SELECTED USES
Septic Tank Vilter Fields Slight: wvery repid permeability; moderate on 6 to 12 percent slopesj severs on

ISewage Lagoons
Severe: very repid permsability; cosrse textured

Shallow Excavations
Severe: atonse and bouldesrs; very gravelly

Dwellings: A
With Basements Slight: on 0 to 6 psrcent slopss; moderate on 6 to 12 percent slopes

more than 12 percent slopss

§ govere on

Sanitary Landfill

(trench type) Severe: very rapid pormsebility; cosrse textured
Local Roads and Streets . N-—M{
Slight: on O to 6 psrcent slopoo; moderate on 6 to 12 percent elopes; severe on i
more than 12 percent’ slopas,
Potential Frost Action i
P
MAJOR SOII, FEATURES AFFECTING SELECTED USES
Pond Reservolr A , : !
end Beservolr Areas High compacted permesbility H
i
Embankmenta, Dikes, and Levees . ‘
High compacted permsability; low compressibility; high shoer strength |
Dralnage of Cropland and Pasture
Nat nasded; arceanivally drainad
Irrlgation -
Very low asveilaeble water capaclty i
Terraces and Diverslons t
Coarss textured; atones end bonlders
Grassed Waterwaves
! Coarse textueasd; stonss end houlderp
'
T conmetion with cnide ta Soyl Sarvey Interpretation Sheets, Page + of 3

USDA-SCS-LIMCOLH MEBR. 1971

8,4-29,789




6B, A q
MN-S0ILS-3
11-71
(¥File Code SOILS-12) q
DEGREE OF SCIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
Cemp Areas Moderate; many coarse fragments at the surface; 0 %o 12 percent slopes; severe on more o
than 12 nercent. slores
Plenle Aseas Moderate: mazx{ coarse fragments at ths surfacey O to 12 percent slopes; severe on more
_than 12 percent glopes

Pi unda
nrere Severe: many coarse ivagments abt the surface

Pathe and Tralls|  Moderate: meny coarse fragments ab the surface; O to 25 percent slopes; severe more than
25_parceny Slopan

===

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

5 Phages of Soll Losa
i Serles Capabtlity e =

.20 3

&

i

;

]
=5}

0 to 12% slope

12-18% slopes Vis
Wo infprmation af this timp
18-35% slopes Vile

PASTURELAND AND HAYLAND

Pt;as;es of Group Specles, Yield In AUMs for Dryland (Irrigated) Forage Production ‘
eries
WILDLIFE HABITAT SUITABILITY

; Potential for -~ Potential fore»
L {wood tTand
| Phases of Graln and Grasges, wild 'Harr weo Coniferous Wetlan S'hallow Openland | Woodland Wetiand
| Serlew Seed C Herbaceous | Trecn and Plant Food and Water WildLis Wildits Witdilr

eed Crops | Legumes lants Bhruba an Cover Devel. ¢ ¢ €

A11 very poor| poor poor Very pooi| very poor very poor very pOOT  [very poor | very poor
poor

WOODLAND SUITABILITY ‘

Potentlal Productivity Woodiand Management Hazards Sultable Species Other
Phases of Ordle
Serfes nation Important Slte Eroslon Equipment Seeding Plant To Favor | To Plant
Trees Index Hazard Limitetions Mortality Competlition
A11 Ls Jack Pine (0 or less | Slight [Moderate O-|Moderate Low Jeck Pins| Jack Ping
Trembling |50 or less |incrsaser 127% slopen o 5
Agpen with stedp incrasses| severe
with gtesp
alopss
RAMGE
Phases of Seriea Range Site Mame Climax Vegetation and Productivity of Alr-Dry Hetbage (Ib./ac.)
WINDBREAK
Group Adapted Trees in Plant Tree Helght Predlction Relative
at 20 Yeers Ape Vigor
OTHER
FOR INTERIM USE Page 3 of 3

Subject to change on completion of coovrdination between MLRA 'S §,0-29,769
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U. 5. DEPARTMENT N7 AGRICIILTIIRE
SOV, CORBERT ATINR SRRYIOH

S0IL SURYEY WTERPR

STATE .__.,]i

TATIONSL! e 99

E

ssmns 1C343A 5 444

inneagota

5

This. series consists of nearly lavel to siesp
naverial over eiretified sand and gravel. Theee a0l

ability is moderats in ths upper part of the
1

material ig reddish brown gravelly coarss sand., Dem
very rapid in the lower parh of the profile. The ava
1ow, The evnilability of phosphozns i3 low, end of po

ESTIMATED 8051 PROPERTIN

wivm i Low,
5 SICNIFITANT TO ENGINEERING

faviged Draft DP-PRL 12-72
eveessively drained goils formed in 1 to 2 feet of loamy
s sve on plane snd convex slopes of outwash pleins; eskers
and kemes, Nabtive vegetation was forvest. In a vepresentative profile the surface layer is black sandy loam
ahout 1 inch thick., The subsoil is dark brown, very friable, eandy loam about 13 inchss thick. Ths undsrlying

profile end

Dle vater capacity ig low end organic matter content is

Major Classification Porcentage fesn than 3 inchen . Permeas A\;a!l. Soll Sﬂhr!:;k
gall L P1 billty ater Reace Swell
Horizons UshaA . " A o an 20 te /hr Capac, tion Potens
(nches) Terture Pniftfed AABHO o 4 A A0 00 . fhr . U ‘et
08 sandy SM -:“)5 O=1 Q0=100 80=40° SSW??}’J%& 50 e Jilg 0.6=2,0} 0,22« 105260 low .
loam 0.24
8-1ly  |sandy oM A=l | 01 1002100 80=5T BRWTEDS =501 NP | NP (0,6-2.01 0.18- )1,5-6.0] low
loam 0,21
=60 |gravelly GW,GP | A=) 0=-10 [L0<85 25=71 10=L5] C=5 up NP |Greater| 0.02= [5.6=6.5] low
coaree or &P thon 200 .0l
send,
|
Flooding  None Hydrologic group; B
Depth to water table: More then 6 feses Depth to badrock: More +} & feot
Carrosivity - uncoated steels Vex*:f 1ow Corrosivily = concrete; Moderate

SUITABILITY OF 80IL A8 SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadfil! Gands high shese atranshhe dow o Tov ahrdnkeawnil

mnranaihili by

Sand Fair: mixed with gravel; needs o t8 eve gonoTelly thick.
Gravel Coords stratified sand end grevels soms f60 oz teble in deep
Topsoil Faivs upper 1 to 2 feet 1s sandy losm watexial, may have acwa coarss fr8pwanfs.

NIGRER ANMD KIND OF 0OIL JIMITATION FOR SRLECTED (ORS

Septic Tank Filter Flelds " i
eprie Tank Slights wvery rapid permes Moderate: 6-12 porcent slopss=
S

overo: on nors than 12 j

2/

Sewage Lagoons

Severa:  very rapid parmsabilily;

[Shailow Excavations

Severa: meany coavrpa fragments

Dwellinga:

Moderata: 6~12 pencen

With Basements Qlight: high shear givength; low shrink-swell; lov compressibilify: excessively drainpd

Plopes fevero: greater then 12 prrecent slopes

[Sanitary Landfiil

Seve

{(Trench type) wory repid perieehility 2/

T,0cal Roade and Streets N Y

Sevare:  on pore

_ 612 pavcent plopas

han 12 parcenty gond naturel dreinags; low eusceptibhility to frost

heaving

Foteatial Frost Action

B ARPRECTING SELEDTED USRS

Pond Reservolr Areas ) . .-
vary rapid povmesbi

Embenkments, Dikes, and Levees High phesn o good comp

bigh compacted permeability

oy compransil _&onil naEd

Deatnage of Cropland and Pasturs

Ireigation

Tercnces and Divessione

low available water holdin

Gragsed Waterways

cpn Tovwiunerd

del bolow dopths of 1 %o 2 feeb; low evnilahls water holding

1 tlse in conunet

1ith Guide to Soil Susvey Interpretation Sheets,

?/ Pollution i hazsard

LB 3 L7A




705 43A; 44 46A: 47A

PEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Aresas

Siiehts

0-6 percent slopes Moderats:

over 6 percent slopes

Plenlc Areas

914 -

Piaygrounds

Slight: O=2 percent s8lopes

Modezab

! Modsrates

sas ovar 12 percent slones

2«6 porcent slopes Severe:

over 6 percent slopes

Paths and Trails

Slight: 0=6 percent Blopes

Moderate:

slopes over 6 percent

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

Phages of Soil Loss T Blusgrase
Serles Capabllity I=5=1=5 oy, %;?‘Ta@ Pestuve | lemme-Gress
Pu/Ac. | Pon/is AT Tc.\zz]Ao. 20M
0-9% slopes 1118 .2l 2.2 70 8 [] 3,5 g
2-6% slopes IIle 70 8 ko0 3e5 5.0
6~12% elopes Ve 60 7 ko0 3.5 5.0
2-12% slopes ive 60-70 7-8 Lo 3.5 5.0
12-18% slopes | Vie = = k.0 = -
18-25% slopss Vile e = 100 == ==
1225 % slopes | Vile —_ s ko0 - i
2 u:;og slopes Viie o ez - - P
PASTURELAND AND HAYLAND
PI;as:s of Group Specles, Yield in AUMs for Deyland (irrlgeted) Forage Production
aeries
WILDILIFE HABITAT SUITABILITY
Potentls! for~= Potential fore-
Pimete o | i e | om0 I oo | 000 | P | opetand | Wooatant | et
Seed Crops | Legumes Planto Shrubs Plants Cover Devel. Witdiife Witdiife Wilditfe
O0=127. Fair Good Good Falr Falw ery Poor [Very poo: Good Good VYexry poor
12=35% Poox Poorn Good Paiz Falv Vewy poor|Vexry poo Fair Good Ty _POOT
WOODLAND SUITABILITY
Potentisl Productivity Wocdlead Management Hazarde Suitable Speclea Other
Ph;sfs_ of O:?h Important Slte Esoslon Equlpment Eoeding Plant To B
eries nation Trees Index Hazard Limttations Eortaiity Competiion o Favor | To Plant
0-177, Red Pine 55 SlighteC) Blight Fnderato Slignt to Red Pina Red Ping
‘ White Pine| 55 ~12% Moderate | Jeck Pind Jack Pind
38 Jack FPine €0 Modarats Vhite Pide
White Hoderate o Hodszate
1935 7, Spruce 50 to Sovara
mETE RANGE

Phases of Series

Range Site Wame

Citmaz Vegetation and Productivity of Alr - Dry Herbage (Ib./ac.)

WINDBREAK

Group

Adapied Trees to Plant

Treo Helght Prediction
at 20 Years Age

Relative
Vigor

OTHER

UIDA-SCELINCOLE, NEBR, 1973

FOR TWTBRIM USE
Subject to chaoge on completion of ecoordination between MLRA'S

H-12




1,8, DEPARTMENT OF AGRICTI,TIIRT SERIES QA,‘,,(E’_QA‘__,

2T, CONSERYATION SERVICKH comnme Minnesarg 0
. PATR ] ol
SN SHRYEY NTERPRETATIONS b vupa 0 00

Pav, DUP 11/71

Thie series congists of gently aloping te stesp w=ll Arained soils formed in 20 to 40 ireches of dark
brown, medium acid, gravelly sandy loam glacial £ill that iz underlain by bedror)k, The dominated bedrock
is gabbto and granife. Surface stones typically ceoupy less than 5 percent of surface and varies lorally

3, [ P g = P s . )
to )? pemm\i’..~ n§bﬂurfane nnafge fragment content typically is 25 percent, These £o0ils oceur on sloping
to hilly terrain in the Laurentian Shield rountry of northeastern Minnesora '

ESTIMATED SOIL, PROPERTITG SIGMITICANT TO FNGINRERING

i z - i I §
Ma jor Clagsification : ! Permea~ Avall Soll Shrink
Soil ~ LL b opr bitity Water | Rcac- Swell
>3 : e ac. ! Joten-
Horlzons USbaA Unlifled AASHO 3 \n. fhr, Capac tion Poten:
(inches) Texture To . /in. rH tinl
0 to 28 Gravelly SH A=2 50-85 | 4075 70-55:25=%5 | 10=201 0=4 2,0 to 0,10 to}5.1 to Low
sandy 6.3 0,14 6.0
Toam
Flooding Nopne Hyvcrologle group: G
Depth to water tohle: 20 to 40 inches Trepth to bedrocly 20 to 40 inches
Corroslvity - uncoated steels  Low Corsrestvhiy = concrete: moderate to high

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFTFECTING USE,

Roadfilly Fair: limited volume of material, poor on slopes over 18 percent
Sand Foor B

Gravel Poor

Topseil] Poor: low natural fertility; 25% coarse fragments
DEGRER AMD KIND CF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields
Severe: bedrock at 20 o 40 inches, sloping to hillv terrain

Sewage Lagoans
Severe: bedrock at 20 to 40 Inches, slopirg to hilly terrain

Shatlow Ezcavations - . R .
Severe: bedrock at 20 to 40 inches

IDwellinga:
With Basements Severe: bedrock at 20 to 40 inches; sloping to hilly terrain
Without Basements f

Banitery Landfit] . | - . .
’ ' Severe: bedrock at 20 to 40 inches; sloping to hilly terrain

Local Roads and Strests
Severe: bedrock at 20 to 40 inches, sleoping to hilly terrain

Potential Frost Action

MATOR SOIL FEATURES AVIECTING SERILEC ISES

Poad Reservoir Ateas  podrnel at 20 to 40 inches, no or very few available sites

Embankments, Dikes, and Levees pedrpe’ at 20 to 40 inches, high content of roarpe fragments

Drainsge of Croplund and Pasture

Trrigation

‘Tesracss and Diverslone

Grassed Waterways

njunction with ¢

nrecpretntion Sheets, P&ge iof 2




QA s LOA

¥

DEGREE OF 201l LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Arcas Moderate to sloping to hilly terrain

Plenic Areas Moderate to severe; sloping to hilly terrain

Flaygrounds Severe:; sloping to hilly terrain

Paths and Trails Slight to moderate:; sloping to hilly terrain

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

Phases of Soil Loss

Serles Capability " T

2 to 18 percent | Vie .37 2,2
slopes

18 to 35 percent Vile

slopes
PASTURELAND AND HAYLAND
Pl’éas?s of Group Species, Yield In AUMs for Dryland (Irrigated) Forage Production
eries
i
|
WILDLIFE HABITAT SUITABILITY
Potentlal for=- Potentlal fore=
d hel
Phases of Grain and Grassges, wild Hardwood Conliferous Wetland Shellow Openland | Wondland Wetland
Serles Herbaceous | Trees and Plant Food and Water wild1if WildIif wildl
Seed Crops Legumes Plants Shrubs ants Cover Devel. e e 1dtife
ALl v, Poor Fair Faty Fair Fair V. Poor |V. Poor || Poor Fair  |Very poo

WOODLAND SUITABILITY

Potential Productivity Woodland Management Hazards Suitable Specles Other
Phases of Ordi- S1 E i Eoal Seedl Tont
Series nation Important te rosion quipment peed ng Plan To Favor | To Plant
Trees Index Hazard Limitations Mortallty Competition
All Jack pine 50-60 Slight |Slight to Slight | Moderate Jack pine
Trembling gspen- to severe on - Red pine
White pine - severe steeper White spriice
White spruee = tun slopes '
: _ steeper
Red pine slopes
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Alr-Dry Herbage (lh./ac.)
WINDBREAK
. Tree Helght Prediction Relative
dapted t 1
Group Adapted Trees to Plant at 20 Years Age Vigor
OTHER
‘ Potential productivity is low. Moderate to low natural fertility; no native plants suitable for grazing,
Watershed - Shallow to bedrock; erodibility class I1I; mor humus; *infiltration 0,15-0,3"/hr. permeability
2-6.3"/hr; moderate runoff; well drained, * Infiltration rates need further consideration,
USDA-SCS-LINCOLN, HEBR. 1972 FOR INTERIM USE Page 2 of 2

Subject to change on completion of coordination between MLRA 'S
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is aboui 20 percent,

an ;A

Minnesn

7, 8, NEPARTMENT OF AGRICULTURE SRRIRS
SOV, COMSERIVATION SURYICE

TATIONS L

T

SOIL SURYEY BNTERPRE

00

Pt

RA
Rey, MMB-TIR 11771

This series consists of gently sloping tn steep well drained soils formed in B to 20 inches of brownish
and reddish gravelly coarse sandy lpam, giacial £il11 wnderlain by bedroclk,

Coarse fragment content typically

Soils are subject to seasonal drouthiness, These soils occur on sloping to hilly

¢errain in the Laurentian Shield country of nertheastern Minnesota,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Major Classiflcation Coarse P(-rcvningiz leu? than 2 inches Permea-~ Avatl, Soil Shrink
Sell Fract . Paasing Sieve Ma.-- LL P ittty Waler Reac= Swell
; 3 ¥ ‘ o o . H ctens
Horizons || USDA | yoinog | aasuo |70 1™ 4 i0 40 200 in.fas, | COPRS. | tlon | Poten
(inches) Texture s R in./in. pH tiol
0-15 Gravell SH A=2 50-35140=75120=44 { 26=55110=20 | 0=4 2.0 to 0,10 tg5.1 to Low
coarse 6.3 n.1¢ 6.0
sandy
loam
15+ Bedrock
Flooding None Hydrologle group: B
Depth to water table:  § feet Depth tn bedrock: 8 to 20 inches
Corroslvity - uncoated steel: [,y Corroslvity - concrete:  Moderate to high

SUITABILITY OF S0OIL AS SCURCE OF SELECTED MATERIAI, AND FEATURES AFFECTING USE .

Roadfilll Fair; limited volume nf material; poor on slopes over 18 percent
Sand Unguited

Gravel Unsuited

Topsoil] Poor; low natural fertility; shallow to bedrock

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Fllter Fielda

Severe: shallow to bedrock

iSewage Lagoons

Severe: shallow to bedrock; mederately rupid permeability: sloping to hilly terrain

Shallow Exzcavations

Severe: shallow to bedrock, sloping to hilly terrain

Dwelilngs:
With Basements
Without Basemenis

Severe: shallew to bedrock, sloping to hilly terrain

Sanitary Landfill

Severe:; shallow te bedrock, sloping to hilly terrain

Local Roads and Streets

Severe: shallow to bedrock, sloping to hilly terrain

Potential Frost Action

Low

MAJOR SOIL FEATURES AFFECTING BELECTED USES

Pond Reservolr Areas

Shallow to bedrock, no or very fow sultable sites

Em.anlkments, Dikes, and Levees Moderately 'i’llp"'d P

weability, shallew %o bedrock

Drainage of Cropland and Dasinre

Irrigation

Terraces and Diversions

Grassed Waterwoys

i

7/ Use in conjunction with Guide ta Soil Survey interprefation Sheets,
- f

Page 1 of 2
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9B; 40B

DEGREE OF SNIL LIMITATION AND MAJOR FEATYURES AFFECTING RECREATION USES
Camp Areas Moderate or severe on sloges over 18%; shallow to bedroeck; Jlow natural fertility; subject
to compaction; low natural carrying capacity for intensive use
Plcnic Areas Moderate, severe on olppes over 18 percent, shallow to bedrock; sloping to hilly terrain;
low natural fertility , . L
Playgrounds Severnm; sloping to hLlly terrain; subject to compaction; low natural carrying rapacity for
intensive use
Paths and Trails | S1ight, moderate on slopes ever 18 percent: sloping to hilly terrain
| CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
‘ Phases of Soil Loss
Serles Capabllity K T
2 to 168% slope | yre .37 2,2
18=35% slope Vile ’
PASTURELAND AND HAYLAND
P‘;iif:sof Group Species, Yield In AUMs for Dryland (Irrigated) Forage Production
)
i
1l WILDLIFE HABITAT SUITABILITY
]: Potentlal fors- Potential for-=
1
i Phases of wild Hardwood Wetland Shallow
| Serles SGrzlré and imsges’ Herbaceous | Trees and Co;llfe:zus Food and Water Ovzal::!arnd Woogland Wetland
(j ee rops egumes Plants Sheubs an! Cover Devel. 3 e witdiife Wildlife
{ ALl f~ Poor Falr Falr Falr Fatz V. Poor |V. Poor Poor Fair Very
ff; poor
i
i

WOODLAND SUITABILITY

Phases of Ordie Potential Productivity Wondland Manegement Hazards Sultable Species Other
Serles nation Important Site Erosion Fauipment Seeding Plant To F
Trees Index Hazard Limlitations Mortality Competition © Favor | To Plant .
All Jack pine 50 Moderate| Slight Slight Stight Jack pine
Trembling 50 to to . Red pine
agpean gevere | severe on
White spruge 45 bn steeper steeper
slopes slopes
RANGE
Phases of Serles Range Site Name

Climax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)

WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relatlve
at 20 Years Age Vigor
. OTHER

! .

‘ Potential productivity is low. Low natural fertility. No native plants suitable for prazing,

! Watershed - shallow to bedrock; erodibility class III; morhumus; *infiltration 0,15 to 0,3"/hr. .
permeability 2 te 6.3"/hr,; moderate runoff; well drained. *Infiltration rate needs further
consideration,

USDA-SCS-LINCOLM, NEBR. 1972 FOR INTERIM USE Page 2 of 2
Subject to change on completion of coordination between MLRA'S
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U. 8. DEPARTMENT OF AGRICTLTIRT arpRITS
SOTL COMSTRYATION RERVICE

27 AT

SOIL SHRVEY INTERPRETATIONS L mima 0
Tewr, PUP-TIH8 11771

This geries conaists of semewhat excassi- 'y dArainad anilg farmed in 4 tp 9 inchen of dark Frown ard
strong brown, strongly and very strengly anid loam over Pedvack. Dedrock onteranpings are common. The
terrain is broken, irvegular and sloping tn hilly, These soils necenr within tha Tanrentian Chield conntry
of northeastern Minnesota,

ESTIMATED 8 PROFPERTIES SIONIFITANT TO ENGTHEERING

Conene < S
Major Classiflcation o \ Permenn Avall, Snll Shalnk
Soil Froot, L . Bitity Water Reac~ Swell
i X s o : o ¥ . 1 ten~
Horizons UsSDA Unified AASHO 3 In tn. /s Capac tien Poten
(Inches) Texture T In, /it p*l thal
0 to 8 Loam ML~CL Aty 75=95 {70=90 {60-20 | 55.70 10=-70 |5=10 [0,63 to]| 0.15 4.5 Low
2,9 o to
0,20 5.5
a4 Bedrock
|
Flooding None Hydrologle groun: D
Depth to water table:  Quer $ feet DNepth ta hedrock: B8 inches or less
Cosroslvity = uncoated steel:  Low Corrosivity - concreto: Mpderate to high

SUITABILITY OF S0IT, AS SQURLCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfill] Poor: shallow soll, outcerops of bedrock are comnon
Sand Unsuited

Gravel § Unguited
Tepsoil]l Peors  extremely shallow to bedrock

DEGRLE AND KIND OF 8017,

LIMTTATION FOR ERUECTED USES

Septic Tank Fliter Flelds  govnrn:  extremely shallow to bedrock; sloping to hilly terrain

Bewage Lagoons
3

Cevere: extremely sha’low ton bed-ock; sloping to hilly terrain

IShallow Excavations
Severe: extrewmely shallow to hedroel; sloping to hilly terrain

iDwellings:
With Baszments Severes extremely shallew to be
Without Basementa well drained

gloping tn hilly terrain; low clay content;

Sanltury Landfill
Sevare: exiremely shallow to bedrork; sloping to hilly terrain

Locel Reads and Streets
Seovere: extremely shalloms to bodraelk; aloping to hilly terrain

Potential Frost Action
TR

MAJOR SOIT, FEATURES AFPECTING SELECTED USES

Pond Reservoir Areas .
Shalliow to hedrvoclk, no

Embankments, Dikes, and leveea

Shallnmw to bedrock ed unlume of material

Dreainago of Cropland and Panture

Irrigation

Terraces and Diversions

Gragsed Watarways

1.7 Use in conjunctinn with Gulde to 80t Survey Interpretation Sheets, Page 9 of 2
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SC; 100, 1la; 40C

DEGRER OF SCIL. LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas Severe: irregular, broken slomng{, to hilly terrain; extremely shallow soils; aoils
subject to compaction; low natural fertility

Plenic. Areas Severe: irregnlar, brnken, sloping o hilly terrain

Playgrounds Severe: irregular, hrnk:‘an. sloping to hilly terrain; extremely shallow soils

Paths and Trails | Moderate on 5 to 18 percént siopes and severe ou slopes over IR percent; iriegnlar
broken, sloping to hilly texrain

Soll Los:
Phases of Capability oll Loss

K T

Gerles

|
|
) CAPARILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
i :
|
|
|

T
1
S

5 to 18 percent; VIIs
i slopes

1R to 35 percent VIis
slopes

l |
i { | N

PASTURELAND AND HAYLAND

p!:‘as?: of Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
weries
WILDLIFE HABITAT SUITABILITY
Potential fore- Potentlal for=«
Phases of wild Hardwood Wetland Shallow
Serles SGr:ierand Grasses, Herbaceous | Trees and Co‘:li!‘e:ous Food and Water (2‘5’;13:?(“" “‘i;;:lfnd Wetland |
ee rops | Legumes Plants Sheuba ants Cover Devel. e fe Wildlife
V. Poor Poor Poor Poor Poox . Poor V.Poor || Poor Ponr Very
poor
I
| WOODLAND SUITABILITY
i Phases of Ordi- Potential Productivity Woodland Management Hazards Suitable Specles Other
i Sesles natio Important Site Erosion Equlpment Seeding Plant To F To PL
{i n Trees Index Hazard Limitations Mortality Competition o Favor o Plant
1
Z! All Jack pine <40 oderate | Moderate Slight .Slight ' Jack pine
%; to to
;i gevere severe
Il
i
1
? RANGE
1
o Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)
i
i
|
|
i
i
WINDBREAK
Group Adapted Trees to Plent Tree Helght Prediction Relative
at 20 Years Age Vigor
OTHER

| Watershed - Extvemely shallow to bedrock; morhumus; permeability 0,63-2.0"/hr,; rapid runoff; low storage;
somewhat excessively drained,

USDA-SCSLINCOLH, NEBR. 1972 FOR INTERIM USE Page 2 of 2
Subject to change on completion of coordination between MLRA'S
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-G -3 - .
MN-SOILS-3 1. 8. DEPARTMENT OF AGRICULTURE smriEs _2BA; 298
11-71 SOIL CONSERVATION SERVICE arare  Minpesota

File Code SO0ILS-12) Y
( SON_ SURYEY EE’X!TFPPRETAT!DNSL’ mira _ 88,0

This series comsists of deep ewncessively draimed geils formed in glacial outwash under coniferons forest
en gntwash plains and valley trains., Typlcaily they have black and very dark grayish brown loawy coarse sand
Iy 4nches thick; dark brewn, dark yellowish brows end brewn cesrse sand subsoils 20 inches thick; and pale brown
coavse pand underlylpg material, Slopes rengs frem O to 32 percemt, Host areas ave forested, a few cropped or
pasturad,

ESTIMATED SOIL PROPERTIES SIGNIFICANT 70O ENGINEERING

Ma jor Cers Coarse | Pereoptpge feos ihan 2 inches " _ | Avail. Soil Shrink
Soil Classifteation Fract, Passing Sievs No-- LL p1 pz:;‘;f‘f Water Reac- Swell
. i { g P C . i 1
Horizons | USDA | oy | aasio |0 0™ 4 10 40 200 in/he, | S OPEC tion Poten
(inches) Texture 1, ) in,/in, il tial
0=l 1008 S fe? —~  195-100{85-100 60-80]10-30 | - ~ 16,0-20 (0,10~ {4.5-6.00 Low
0012
L-60 cas, S| Sp 4.3 ~  |95-10085-100{50-75 | 010 - - 6,020 [0,05- [h5-6.0 Low
0,07
Flooding Nena Hvdrologic group: A
Depth to water table: graater than 6 feet Depth to bedrack:  greater than 60 inches
Corrosivity - uncoated steel: Low Corrosivity = concrete: Hoderats

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

Roadiilll {fead
Rand Good
Gravel | Unsnited
Topscil] Poor - tuo sandy

DEGREFE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields fapapd s Pﬁlititim‘i
G-B8%: slight 8+%: moderate - glops
Sewage Lagoons Hagzard of pollution
Sevare - seapage

Shallow Excavatlons

Severa - cubbanks cave

Dwellings:

With Basements 0-B%: slight 8+%: moderate - glope

Without Basements

Sanitary Landfill Hazard of pollablon
Severs - Seepage
Local Roada and Streets

0-8%: glight 8+%: moderate - slope

Potential Frost Action 1wy

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas

Seopags

Embankments, Dikes, and lLevees .
Seepage

Dreinage of 'ropland and Pasture
£ Mot nesded

Terigation .
Iroaghty, soepage

Terraces and Diverslons §
Erodes easily, too sandy

Grassed Waterways

Droughty

1,0 Vse in conjunction with Guide to Soil Survey Interpretation Sheets,
USDASCS-UIHCOLH, HigR 1571 - Paga 1 of 3
6,0-29,789

H-19




28A; 20A ‘ 1
MN~-SOILS-3 .
11-71
(File Code S0TLS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

HModsrats - too sandy

Plcenic Areas ;

Moderate - too sandy

Playgrounds

0-6%: moderate - too sandy 6+%: severs - slope

i Paths and Trails
i Moderate - too sandy

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

)

Phases of Soll Loss| Cern Osts  |Grasg-legume Yentucky Fluograse
::ri:s Capabllity =51 a4 apa Hay .
‘ (tons) | (Ba) {tona) (AuH) .
! 0-12% ks 2015 8 ko 2,5 1.2 i

PASTURELAND AND HAYLAND

|
; ph:;f:;'f Group Specles, Yield in AUMs for Dryland (Irrlgated) Forage Production
1
|
|
i
|
i WILDLIFE HABITAT SUITABILITY
| Potential fora- Potentla! fore=
Phases of wild Hardwood Wetland Shallow
I Serles gGr:hé and irasses, Herbaceous | Treen and Co[:ili{e:‘oua Food and Water Op'_;nland Woodland \fle(!nnd
i : Seed Crops egumes Plants Shrubs Plants Cover Devel. WildHfe Witdtife Wildlife
i
A3 Poor Poor Feir Poor Foor V. Poor|V, Poor Poor Poor Vs Poor
i
i i
] | '
! . i} L | i |
‘ WOODLAND SUITABILITY
Phases of Osdin Potential Productivity Woodland Management Hazards Suitable Species Other
Gnries N r\a!l:n Important Site Eroslon Equinment Seedling Plant To F -
o T Trees Index Hazard Limitationg Mortallty Competition o Favor | To Plant
Red Fine 56 . < Red Pins
i A1 38 |White Pims Sl White
| Jack Pine 60 Spruce
| ) | Whlte 59 i
j | F i Spruce 1 . i
| ! J i i l
; RANGE
’[ Phases of Series J Range Site Name ? Climax Vegetation and Productivity of Ajr-Dry Herhage (Ib./ac.)
] ! !
| .
il
i
i
11,
i } )
i f
|
| | ! ‘
| | ) |
| WINDBREAK
H , Trea Height Prediction Relative
1
Group Adapted Trees to Plant at 20 Years Age Vigor
. J REagtern Red Cedar 15
i Group 6 Red Ping 20
| Jack Pine 23,
| Ponidercsa Pine 20
i
. |
{ i )
OTHER
i ‘
i
|
i
FOR INTERIV Pags 3 of 3
NEERIM USE 5,H~29,769

Subject to change on completion of coordination betwzen MLRA'S

H-20




111}11—3?11“5—3 718, DEPARTMENT OF AGRICULTIIRE smriEs 208y 29%
(File Code S0TLS-12) AL CONSERVATION S0VICH | sraTr innesota
‘ SOIL SURYVEY INTERPRETATIONS L/ H.ra 0

PRON, R

This meviea conslsts of deep exceselvely dralned golls formed in sandy cutwash under coniferous and deciduous
forest on emooth and pitted plains, Typloally they have organis layers 2 inchss thick; very dark gray end dark
geeyith brown loamy eand suzface layers 2 60 b inghes thicks dax’s Lrown loamy sond cubonrfece layera 10 inchen
thiclk; layeved brown and yellewish brovm cearse cand erd dork brovm losmy ccorss cend pubgoil 27 inches thick; and

pale brown or brown pend or coarse pand tnforlying matonial, Slopen oo § to 23 povcont. Ths main uwoe is for

forestry.
ESTIMATED SOIL PROPERTIES SIGHNIFICANT TO0 ENGINEERING
Me) Coeare § Teroeontag? {089 than 2 lnchos . Avall, Soll Shrink
S.&:»ic:r Claselflcation Fract, } L1 P1 P;f:?f; Viater Reace Bwell
Horizons | USDA | 1y yeq | aasno |73 20 4 o infie, | fOPRS | ten | Potens
(lnches) Texture To in/in, pH - tial
{
0-13 LS M A=1,4-2 0=2 [95=10020-100 50=75] 1520 NP [5.0-20 [,10-,12|5.1= V. Low
6.0
13«10 ¢GOS . | SP,SM |A-1 0=5 [|80-100(75-100 LO=70] 0-30| == | @ I>20  |.03-.08!5.7= | V., Low
6.0
2830 cos SM,SP | A-1 0=5 |80-10C75=100) LO~70! 20-20 NP 16,0-20 {,05=.07!5.6=~ V. Low
6.5
|h0-60 s SP,SH | Al 0-5 [B0=10075-100 4O=70| 0-10| -= | w> | >20  |.02-.0418.6- | V. Tow
7.8
|
Floeding None Hydrolog!e group; A
Depth to water table: 3 6 feot Depth to bedrocl: > 60 inches
Corrosivity - uncoated steel: ey Corroalvity = concretc:medny Med., low, low

SUITABILITY OF SOIL, AS SOURCE CF SELECTED MATERIAY. AND FIDATURES AFFECTING USE

Roadfill Cood=arnsa m@
Sand | Good .
Gravel | pooregxoisive fines

Topaoil| poop-tag sandy

DEGREE AND KIND OF 80IL LIMITATION IFOR SELECTED USES

Beptie Tank Filter Flelds poyorsioq hagerd of polintion 4o weter supplies, all slope phases.

0-4: slights 8-10%: moderato-alopas 100 pavers-glops
ISewage Legoons

All:  pevers-geenass Potentinl hamerd of pollutlon to weter supplies, all slope phases.

Shallow Excavations

A1l:  severe-culbbaunks ceve

Dwellings:

With Basementa O=fifs glight; 8-15%6: moderade-slopes 1549%: severc-slopa.
Without Basements O.,S%g alignts 816042 modorate-olops; 1654542 sovore=-0lope

-

Sanitary Landfill  potentinl hasrd of poliutlon 4o water ev
(Aren) All: eevero-geepsgs (Pronch) A11: BOVOTC=TC

ieg, all slope phases.
o pandy, ceerags

Local Roads and Streets

0-B%: alighty 8-19%: moderate-slopes 1519%: severe-slops |
Potential Frost Action

Low

MAJOR SOIL FEATURES AFFECTING SELECTED SIS

Pond Reservelr Areas

Seepage
Embankments, Dlkes, and Levees

Seenama, piplne, erodes easily
Dratnage of Cropland and Pasture

ot naeded

Irrigation
Drouty, fest intake

Terraces and Diversiona
Tog pendy, erodan easily, nlolos

Grassed Waterways
Dronthy, eroden canlly, slops

Excavated Pvmls Aquifer Fed: no waler

1.7/ Use in conjunction with Guide to Soil Survey Interpretation Sheets,
. USDA-SCE-LINCOLH, HERR. 1971 - Page 1 of 3
6, H=29,709
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2015290
MN-SOILS~3

11-71
(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas ;
0-15%: moderate-too sandyv; 151%: severe-slope. _ — S
Picnlc Areas
0-19%: moderate-too sandy; 154%: severe-slope. _ o
Playgrounds
0-@%: moderste--too sandy. 64%: severs-slope.
Paths and Tralls
0-29%: moderate-too sandy: 254%: severe-slope.
[N CAPABILITY, SOIL LOSS FACTGORS, AND POTENTIAL YIELDS--(}igh level management)
: | Phases of Coapabllit Soil Loss| CORN GLRASS- PROMEGTASS GRASS = KENTTICKY 1
Serles APy KT ISTLAGE OATS LEGTME_JINY  ALFALFA " CLOVER_ . . BLUEGRASS
| (Tons) (Bw) (Tons) (ama) (AtM) (ama)
3 0-3% Ls 8 L5 2.2 L.0 3.1 2.0
iy 3-12% IS 7.5 Lo 2.0 L.0 3.1 2.0
12-3% 78 — — — 3.0 2.0 1.5
PASTURELAND AND HAYLAND
PY:S:: of Group Specien, Yield in AUMe for Dryland (Irrigated) Forage Production
er 8
WILDLIFE HABITAT SUITABILITY
Potentlal for== Potential for--
Witd dwood Wetland Shall
Pg‘zif:sor .Grain and ?mssca, Herbaceous ?ﬁ;:z‘:d Conliferous F::rda:nd Wam:rw Openland Woodlnnd Wetinnd
Seed Crops Legumes Plants Shrubs Flantse Cover Devel. Wwildlife Wildiife Wildiife
0-15% Poor Poor Fair Poor Poor V.Poor |V.Poor Poor Poor V.Poor
15-35% V.Poor | V.Poor TFair Poor Poor V.Poor |V.Poor Poor Poor V.loor
WOODLAND SUITABILITY
- . Potentlal Productivity Woodland Manegement Hezuards Sultable Species Other |
ph‘ii;j of O:“ important Slte Eroslon Equipment ‘Seeding Plant . et
mEE 2 nation Trees Inde x Hazard Limitations Mortallty Competition fo Favor To Plant
0-12% 5 RedPine £6 31light S1ight Severs S51ight Pad Pine
E.Vh,Pine 516 Wh.3pruce
Jaclk Pins Jack Pine
Wh,3priuce 52
12-35% L3 Ted Pine 5 Moderate | Moderate Severe S1ight Red Pine
E.Wh.Pine 0 Jack Ping
Igck Pine 51
¥Wh,Spruce ch RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Alr-Dry Herbage (Ib./ac.)
WINDBREAK
Group Adapted Treea to Plans Tree Helght Prediction Relatlve
X at 20 Yenrs Age Vigos
0-12% %, RedCedar,N.Wh.Cedar,Wh.Spruce, ledlPine , . Wh.Pine, 15,11,18,20,20,
Rfussien-0live,S1beriantrabapple, Tatarienfoneysuckle,| 15,12,10,
, Siberian Pea Shrub 10
1?“35/0 North|jp. Radriedar,Wh.Spruce , RedPine ,Siberian Pea Shrub 18,22,25,12
facing
12-35% South |E.RedCedar,Wh.Spruce, Red Pine, Siberian Pea Shrub 12,0,15,10
i facing
OTHER
B 0 to 12 percent slopes: windbreak suitability group 6. 12 to 35 percent slopes: windbreak ]
puitahility group 7.
FOR TWITRTM USE ONLY L

Subject to change upon oﬁnplj&ion of covrdination between MLRA's.

s




FNL-ENT TR 3 .
1o G0, TRDARTHTNT OF AGPITULTURE EETHRG
, SO SOMTRRYATION TRRVICE ararn dHnoepote

(File Code SOTLS-12) . - ’
SOHL SHRVEY INTEPPRETATIONS MLRA

FThip Beries conslgtn N dcep, sorevhat ponwly and poorly dvainod onile foemed In addish boowa
clayey glaclel 111 under a deciMiora a.ml nend fozovs Lomept on neaxly levol H131 ploing epd good moraivn. Typically
they hava grayish brown, loan surfece Jayems 9 inchss }ﬁf*‘?ﬁ, o041 browvn olay oubooll layors 2% inchon thick;
raddinh beown 811ty olay wderlying matewint  Glcres robre friem 0 to 2 powcont,

Nier 'y o5 v A IR e A R
— iy ; - e e o e o R
Ma jor it e Doarne ey Y onen St imege Avall, Ioll Shoeve ke
ot . 2 eceidivstion et I I L TP E o1 ‘!;1:',’f; Vioser | Trave | Cwoid
Horizorn DA Yalfio] N : in - i L o l; XU Caraa, tten i e
(inches) Testt e e °, | . ’ '» L o In /i, it , tint
0-9 Loar £, 0 l” w0 0 nees [oel [00642.0 20-.22[0h.5-6.0  Tou
RIIR | X i
b s e o
9.36 Clay oL . A= 0 o3G0 T VIO B0.60 20035 1,06-0.2 010-, 1315, 18,0 Hed.,
) AL E B : .
! L L
36-60 Silty | 9L A-T L N A R F A L0=-60 120=36 |,06.-0.2 COe0 151 Tl 8.1 Mod,
Clay  |iH=CR ; i ,
P .i“ - I g S e - § N
Flooding Qocenpional =« bhrie’ Hyd:ol-gl. geoups @~
Depth to water table; L 0 3 feo®. omobatl, Orh Wi Depth to bedrocl: Grenter thhn five feet.
nrroa!vlty ~uncoated steel:  Madgrate Corroslvity = conarate: ?ﬁOdGXEBf}’)

SUITABILITY O'F SOIL AB SOUR B0 ﬁF’ SE1EC E"‘ "‘ED MATERIAL: AND FEATURES AFFECT?NS e

Rosoiil atr: frost sotira, shimkegwoll L %
S Unepiged :
Gravel |rgpited . )
PR e o e e e e a— [
TopselliPaiv: thin lever e B . e e et e
AN FLR G T REOCTAL BKS
Gaptic Tank Fliter F' 1da e
e Be7ares wumol Blewln. o e N - . .
Qewage Jagn o
Slights  perob slowly .
[Sreliow Excevations
Beveres  flocds, %on olawer. veh B —
trwellinas: .
V/ith Pasaments
Bevera: wob
© s e e b . — - - ——
[Senitary Landilil
(Trench) Severe: wat, teo slayey, pscce nlowl ., 71~ %y
Local Roads and Slreets T -
Severa: floods, web L e o o o .
Potentinl Frpst Actlion -
_,Elp"’arf&e. e e e .o e i s 0 - -
cis ] AW*E ”V"N" %'"“V L2 ("T“LD U"ﬂu‘%
S RN B .
Pond Reaarvol: Arens
_Fayorable = __ i e - e o
Embankments, Dikes, and Lvees
bavowahla . . S e R
Dra!nage of Cropland c~d Paatve
Yerow mlowly, was . . .. . e e
irrigation
Wel e e e e e et e
Terraces and Divaralons
E-veaaed Wa(e}waym o T
Wete. nares elowly e e e

1/ Use In confuncidon with Julde to Soll Survey Interpretation Sheeta,
- Page 1 ot A

UEDA-SES-LIREGLN. HEON. 1671
6,8 20,769
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i S R e

{

MN-SOTLS~3
11-71

(File Code S0ILS-~12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

564 558

Cemp Arecas

Plenle Aresa

7

ipnel ] plowly, wet

Sevexs: wWab
Playgroundes ,
Severa: wet, Llooda
Pathe and Tralls
Modarate loods. wat
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL VIELDS--(High level management)
Phaser of Soll Lose T Blueprase | Logume-Grass
Series Capability |=p=== ?%83 SggageT/APamum oy (T7A3° Pesture (AUM)
(am4)
A1 ITTw 8o 1 5.0 b.5 6.5
PASTURELAND AND HAYLAND
pl:a:f:sor Qroup Specien, Yield In AUMa for Dryland (Irrligated) Forage Production
er -
WILDLIFE HABITAT SUITABILITY
Potentlel for-- Potential (oreo
Phasas of Witd Hardwond Wetlond Sheilow
Serlos Gralin and' Grasees, Herbaceous | Trees and Con,lfe:ous Food and Water Oﬁanland Woodland Wetland
Seed Crope Legumes Plemes Shrube Plants Cover Devel, tiditfe Wildilfe Wilditfe
211 Poor Fadr Good Pair Good Good Good Fair Gaod Good
WOODLAND SUITABILITY !
Potential Productivity Woodland Management Hazards Sulteble Speciea Other
Phsaa‘as of o"lﬂa Important Site Eroslon Fqulpment Serding T Plant To F
eries natlon Treca Index Hezard Limitations Mortallty Competition o Favos | To Plant
A1l 2 fted Pins 60 Hlight | Hoderate Moderate Modsrate |Wh. Sprucd Wh. Spruce
. Wh. Pine 60 to Severe |E.Wh.Pins
Wh, Spruce 60 Northern Northerq
orthern Hardwoods| Haxdwoo
woods 60-70
RANGE

Phases of Serles

Range Site Name

Climax Vegetatlon end Productvity of Alr=Dry Herbage (1b,/ac.)

Subject to changs on completion of coordioaticn between MLEA'S

H-24

WINDBREAK
Group Adapted Trees to Plant Tree Helght Predictlion Relative
at 20 Years Age Vigor
OTHER
FOR IWTBRIM USE Page 3 of 3
§,H=29,769




AT
My-SILS=3 1S NEPARTMENT OF AGRICHLTURE SERIES
-7 AMTT, NN SRR ATION SR O

{1ta nde €0TTA-11)

QTATE

,fTI\T!ﬂN‘il-’/ ML BA
Rev, G, NPT, 2.72

This series consists of nearly level 4o hilly, w2ll and modsrately wall drained oeils formed in reddish
hrown clayey materlal, These soila ara an mavalnes and lake plaing, HMNatlve vegstation 1a forest. Tha
surface laver is dark gray loam aboub 2 3nches thick, The snhourface laver 1s graylsh brown loam abont 6
inches thick., The suhsoil is reddish hrown clay about 26 Inches thick, The underlying material is reddish
hrown clay. T’emeability is glow. The available water canacity is modsrate and organdc matter conitent is leuw,
The availab’lity of phosthorous dg dow, and of polasaivm ia Yo,

PR

TOML SNIMIIIY N

ESTIVATED SO1L, PROPERTIES SIGNIFICANT TO ENGINEERING

| , “Contae | Dercentags t2as than 3 ‘ncheg Avall, | Sofl Shrlnk
W;F:S’ Clessiflcation Fizju C[;In?m e 1 P P:}:‘T?:, Viater Reac- Swell
Herizons UsSDA . o >3 in, Lo e g Copse. tlon Poten-
(Inches) Texture Unified AABHD - 4 ( ;0 | HsWats i [ it viot
0-8 Loam ML A-L 0 9f=1f‘0L}0 100f 808 €5.90(15-25 | 0=y ©,6<2.0 [20-,22 | 4.5- Tow
ML-CL 6,0
8-, Clay CL or A-7 Q 55-10050-100] 80-04 (5-20 10-60 | 20-35]0,05-0,2/0.1~ G.l« Moderate
WH.CH ] 0.1k | 8.4
34-60 Clay 0 PS-100D0-100] 80-9% 65-901140-60 | 20~35[0,06=0,2|0,1~ 7.4- Moderate
0.1 8.4
' N
i z

Flooding Nonn Hydsologlie group: G

Denth to water table: Greater than § feet Depth to bedrock: Greater than 10 feet

Corroalyity - uncoated steel;  Modarate Corroslvity = concrate: Moderats

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

Roadflll]  Faip: low to medium chear strength; medinm compressibility; fair o pood workability . !

Sand Not suitable i
et | Hot suitbable ;
(Topsoll] Fajr: moderately thici lnamy mator! L
DEGRER AND IKIND O 8CIL Il!‘-«’i?’[‘A'FIOP‘i FOR SELECTED USES

Septic Tank Filter Flelds

Severs: slow permaablliity

Sewage l.agoons

~n2erate:  on glopes 2 5 parcent; sevore: on sloped o

iheilow Ercavetlons
H

raras ovar 12 pereent :ﬂ,nma !

Nualtings: E
¥ith Barements ;
I

i

1

Y FANEROTE
Moderates moderats shrink-swell; sevare: ovar 12 pearcent slopes

Sanltary TLandfitl

{Tranch Hype) Severe: 0L WO

Loen! Poada and Streats

Severe: mederate to hiph susceptibility to frost actlon

Pofentia! Frost Actlon .
Moderate to high

MAJOD 5000 F F;u{ RES AFFECTING SELECTED USES

FPond Peasrvoly Areas

low permeabid

Embankmenta, Dllces, end | evees

3ibd Lt

iDralrage of Cropiend end Paatuss . ’ ’ . i
i ;

(tenerl

um

2l shy medivm compra

;;r*lge"!ow

Modarate awa'ia W opyrreahl 1ty

Terraces end Diversions
ponr woTal

I tppdn s o
ayey mareria.; |

Grassed Waterwavs

Clayey material;

1, Use in conjunctinn w Ginde to Soil Survey [ntecpretation Sheeta, Page & of 3

8.1-29.789
H-25
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MN-SOILS-3
| 11-71
(File Code SOIL5-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas ]
Moderste: Blow permeability; Severes on slopes gvexn 12 pexcent
Plenle Areas Slight: on nearly level slopes; Moderate: on slopes 6-12 percent; Severe: on slopes 12
Pl d
ayerounds Moderate: plow permeability; Severe: on glopes over 6 percent
Paths and Tralls
Slight: 0-12 vercent glopag;Modes I 2h_percen opes;
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of Soil Loss Corn Bluegrass
Serles Capablility K T Qatsa Silaga Pastnrs leagume={raan - . S
Bu, AT T ATM
0-2% slopes Ilc 3l 3.2 80 1 5.0 b.5 6ﬂ§
! 2-6% slopes Ile 80 1l 5.0 .5 6.5
‘ 6-12% slopes IiTe 70 10 5.0 b.é 6.5
2-11% slopes 1ITe 7080 101l 5.0 L.5 6.5
12=25% alopes Vie - - 1.0 - -
PASTURELAND AND HAYLAND
Phases of Group Species, Yield In AUMs for Dryland (Irrlgeted) Forage Production
Serles
WILDLIFE HABITAT SUITABILITY
Potentlal for-~ Potential fore-
Phases of wild Hardwood Wetland Shallow
Serles Graln and Grasses, Herbaceous | Trees and (“on,l'ferous Food and Water (:'penlnnd W?milnnd Wetland
Seed Crops Legumes Plants Shruba Plants Cover Pevel. Yitditfe Wildlife Witdtife
| 0-12% Good Good Good Good Good Poor Very Good. Good Very
| Poor Poor
J; 12-25 Poor TFair Good Good Good Very poox Very po¢r Fair Good Very pooy
il - N
il WOODLAND SUITABILITY
il
i Phases of Ordle Dotential Prodm;tivity Woordiand Managerment Hararda Sultable Speclen Other
i Serles nation Imporiant Site Erosnton Fanipment Seeding Plant Tn Favor Te Plant
i B Trees Index Hozard Limitatinns Morin!ity Competition N an
13\‘ 0-127% Aspen 70 Slight Slight Slight Moderate Nled Pine | Ked Tine
i Red Pine 60 to Besswood |Black Sprice
| 2¢  |White Pine| 50 Slight [Red Oak [White Sprhce
| Jack Pine 60 Moderate Moderate White Pind Nasewood
12=25% Northern Moderate Slight Severe White Sprice Red Oak
Hardwoods 60 RANGE fEper
Phases of Series Range Site Name Climax Vegetation and Productivity of Alr-Dry Herbage (Ib./ac.)
.
WINDBREAK
Group Adppied Trees to Plant Tree Height Prediction Relative
at 20 Yeunrs Age Vigor
OTHER
B
[ 3
FOR INTERIM USE 200160
Subiect to change on completion of coordination between MLRA'S




CA

1.8, DEPARTMENT OF AGRICULTURE Sexiesn - % e
201, CONERRYATION SERVICE srare Minnesota
SOHL SUHRVEY INTERFRET ATIONS - mera 00-90

Revised Drath G0N, RRL 0-72
These are extremely to very strongly ecid desp organic golls, They consist of medsratsly decomposed dark
brown or davk reddish brown herbaceous material throughoubt most of the layers from 12 %0 51 ine hea, Normally
these soils occupy bogs ranging from 10 to more than 600 socres in size, Hlack spruce alomg with a few
tamarack are the major trees growlng on thesge soils. The permeablility ls moderate vo moderately rapld. The

availahle water capacity is very high.

ESTIMATED SOIL PROPERTIES SIGHIFITANT TO ENGINEERING

Ma jor C’narsewﬂziercmzf@ge feas than 2 ‘nohos L] Avall 8oil Bhsink
Sgn(ol Claseilication Fract, Paesing Sleve Plo.s- L1 B1 P;:Zf; Vater Reac- Bwell
Horlzona UsSDA >3 in. o e d" g Capac, tion Potene
finches) Texture Unified AASHO 7 & 10 40 2090 . /by In. e, oH tlat
0-20 Peat PT A-8 0 Notisuitable fon - e 16-20¢ (058~ | 3.5- High
(fivbric bnginedring belve gnalysi 0.70 L5
20-70 | Peat PT A-B 0 we | e ]0,6-6,0]0.48- | L.0- High
(hemic) 0.58] 5.0

Flooding None Hydrclogle group: D

Depth to water table: Near surface during most of growing season Depth to bedrock:  (jreater than § feet

Cosroelvity = uncoated etesi: High Corroslivity = concrete: High
SUITABILITY OF SOIL AS SCURCE OF SELECTED MATERIAL AND FEATURES ATIFECTING USE

Roadfillll Poor: orgendc soils; lew bearing capaclity
Sand Not switable
Gravel | Mot guitable

Tepsoil] Poor when used alone. Falr to good when wirxed mineral eolls; needs lims
DEGREE AND KIND OF 8CIL LIMITATION FOR SELECTED USES

Bepilc Tank Filter Flelds

Severe: high water %tables very poorly draipned

Rewage Lagoons

Severes high water teblo; more thon 20 psrcent organic matter

[Bnallow Excavations

Severae:  hiph water “ablas poor aids slopo atability

wellings:
Yith Hasements

i rroeaiamiz e e )
Severs:  very poorly draineds hlgh waler tabls

Sanltary Landfill

(trench type) Severe: very poorly drained: high water table
Local Roads and Streets

Severe: high

pobel

Palentisl Frest Action Hiﬂh

MaJOR SO FEATURES AFFECTING BELECTED USES

Pond Reaservolt Areas N
High water tabls

Fmbantments, Dikes, and Levees

Dralnege of Cropland and Pasture
i3 _comon efter drainage

Ireigaiion
High water tebis; vory poorly 4
Terrmcens and Diverslone
Not applicable: nearly level

Graseed Waterwaeyas . . .
Hot applicable; nesarly level

1/ Use in conjuncti t > il y ¢ o
UEOASCHLINCOLH REDE. 1971 I iunction with Guide to Soi! Survey Interpretation Sheets, Poge 1 of 3
B, 1-29,789
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I
kN GA
I MN~SOILS~-3
I 11-71
| (File Code SOILS-12)
Greenwood
I!
‘] | DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
Camp Arees j )
! amp are Severe: hipgh water table: poor trafficability
|
% Plente Aress Severe: high waber table; poor trafficability
LB d .
| Playerounds Severe: high water table; poor trafficabllity
! the and Trail .
il Pothe and Trafle Severe: high water table; poor trafficability
H ! . ‘
‘ CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
| Phases of ity (5ol Loss Corn HBluegrass {
i Sertes Capablilty =g Oats  |Silage Legwie - Grass Pastnra
! Hay Pasture.
B/A T/A /A AUM A
A1 VW S 60 12 .5 6.7 5.3
PASTURELAND AND HAYLAND
P”S”;-’B of Group Specles, Yield In AUMs for Dryland (Isrigated) Forage Production
eries
WILDLIFE HABITAT SUITABILITY E
Potential for e« Potential fores
Phaseg of wiid Hardwood Wetland Shallow
Serles Graln ‘and Grasses, Hesbaceous | Trees and Coﬂlli’e:ouu Food and Water ()gfv)&;glfnd Woodland Wetland
Seed Cropse Legumes Plants Sheuba Plants Cover Devel. Hidife Wiiditfe Wwildlife
5308 Very . Very Very Very Very
Poor Poor Poor Poor Poor Poor Good Poor Poor Fair
530 Very Very . Very
Poor Poor Poor Poor Poor Good Good Poor Poor Good.
WOODLAND SUITABILITY
Phases of Ordi- Potential Productivily Woodland Management Hazards Sultable Specles Other
Sert © - Important Site Erosion Equipment Seeding Plant To F . g
eries nation Treed Index Hazard Limltations Mostaltity Competition © Favor | To Plant E
A1l 5w Black 1500 Slight Severe Severs Savere Black Hlack
Spruce Spruce| Spruce
Tamarack Tamarack | Tamarack
RANGE
| Phases of Serles Range Slte Hame Climax Vegetation and Productivity of Alr~Dry Herbage (Ib./ac.)
WINDBREAK
Group Adspted Trees to Plant Tree Helght Prediction Relative
at 20 Vears Age Vigor
| CROPLAND OTHER
i
| Potential yields are moderate for the commonly cultivated crops. The choice of crops is limited by
climate, low fertility, and a high water table. Crops that can withstand light frost and have a shorid
growing season are best suited., These include carrots, cabbage, cauliflower, celery, potatoes, cultured
sod, radishes, cnions and the like. Wind erosion and fire are special hazards.
FOR INTERIM USE Page 3 of 3
5,829,769

] ' Subject to change on completion of coordinstion between MLEA'S
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i, 8. RERARTHMENT OF ANRICIILTIIRE SERIES }QB M PA
RGN N S
ENTL COMNKEMYVATION AFRRYVICH 3
o sTATE Minnesot
SHPVEY INTERD e b/ —
SOIL SHEVEY INTERPRETATIONS & mLra _89=90

Ravised Drafe GDM-RRL 1-73

These are meaxun to slightly acid deep very pooxly drained organic soils. They consist of moderatsly decomposed

" aark reddish browa woody materials throughout most of the layers from 12 #o 51 inches, Normally thess soils oc~
cupy bogs ranging from 10 to more than 6CO acres in size. Whits cedar, temarack, black spruce end in places
black ash are the major trees growing on these poils. Sows areas are neerly treeless and have chiefly lowland
brush. These egoils have a high inherent fertility.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Ma jor . Coarse | Percentoge less than 3 Incheas N . Avall, Soll Shrink
Soil Classiflcation Fract, M____ans;inw Sleve No,-o LL PI PZ;E:‘: Water Reace Swell
Horizons USDA . >3 in, i N Capazc. tlon Potens
fled AASHO 4 iin a 2 in, -
(inches) | Texture | UM° +SH e i K €0 a e e | ttat
2/
060 Mucky PT A-B 0 Hot |suitehles fox — e | 3020 |o48=.58 5,1<6.5 High
Paat enginsering selve analysis
(hemic
Flooding  None Hydrologlc group: 7

Depth to water table:  woaw gupface during most of growing season — DoPth to bediock: grgaten than 5 feet

Corroslvity = uncoated steel: ngh Corroalvity = concrete: Moderate
SUITABILITY OF SOIL A4S SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadfill

Poore opgenic.gnilag. low hearving canacitor: high weiar _fahle

Sand Not suitable

Gravel Not puitable R

Topsoil| Poor when used alcne., Fair to good when mized with minersl poil; high water tehle.
DEGREE AND KIND OF SOIL Lm’ll’i‘A’}Eﬂ?I FOR SELECTED USES

Septic Tank Filter Flelds

Severe: high watar teblep very poorly dreined

[Sewage [.egoons

Severea: high vetor Usbles meozo then 30 percent orpanic matter,

Shaflow Excavations

P

Severs: high water tablep veny poovly d-ninsd; low resistencs to sloughing

Dwellinga:
With Basements
Severa: high water tebls; very poorly drelnsd

ISanitary Landfill
(Trench tvoe) Severs: very poorly dreined

local Roads and Streets

high water teble

svera: high water tebleog hi

gn susceptibility to frost eotiong high shrink-swall potentidl
mope than 30 _pags {

QT OANLG [NE 7

Potential Frost Action ngh

MAJOR SOI1, FEATURES AFFLECTING SELECTED USES

Pond Reservolr Areas High wokar tabls

2t i d Levee -
Embankments, Dikeas, and Levecs Fid o voter tohles 1ow oheer shreensth

Drainage of Croplacd and Pasture

wader tnblar very poorly dreinads orgenlo goils

Irrigation

i Arainad

. log

High water tahlas sremyw

Terroces and Diveralons

Noti_appliceble; naarly lo

Graseed Waterways
Not_appliceblas naexly lewsl hos

1/ Use in conjunctinn with Guide to 8oil Survey Interpretation Sheets,

2/ Shrinkasge ie very high, but tha pressure exerted upon
swelling {a cather low,
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198; PA
DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION ISES
Camnp Arras . - L
_favere: high water table:; pror frafilicability
! Flenic Arsas
| Severe: high water table: poor hralficabilihy
Pis d . ‘ . PR
“ygrounda Severe: high water tablej poor trafficability
: | Paths and Trails !
| Severe: high water teble; poor trafficability
| CAPARILITY, SOIL 1.OSS FACTORS, AND POTENTIAL YIELDS--(High Jevel management)
I—vh?ses of Capability Seit L<7.-:s’ BT}« EQPB"CD*—“ AUM, Tons AT
| Beries K| T Oavs Silage Pagiure legume-grass
Bluegrass
a1l IVW e o= 60 12 5.0 U5 6.5
I L.
PASTURELAND AND HAYLAND
(\ waaes of Viel " 3
i Serles Group Specles, Vield In AUMs for Deryland (irrigated) Forage Producilon
|
|
|
|
E WILDLIFE HABITAT SUITABILITY
{; DPatential fore- Potential forma
! ¥lases of wiid Hardwood Wetland Shallow .
| Serles SeGr:lgznd irasse:, Herbaceous | Trees and Cr);;hio“a Food and Water ﬁgﬁ;i;ﬁd ch;dlnnd Wetland
J € rope cgumes Plants Shruba anto Cover Devel. N Vildlite Wilalife
|
|
| ALl Very Poop Good Paiy Fadye Good Good Poor Pooxr Good
Lo Poor
WOODLAND SUITABILITY
Poientlal Productivity Woodland Management Hozerds Sulteble Specles Other
Ordi-~ g —
nation Important fite Erosion Egulpment Seedling Plant To Fave - .
e Trees Tndex Hazard Limuintions | Mortality Competition © Favaor To Plant
: ALl By Rlack A= Slight Ssware Fevears Severeo Bleck Rlack
: : Spruce ' fpruce
f : pmarack Tamaraci
| E ! U White f Whito
| S i 1 Cadar i Cadar
{ RANGE
E arzen of Serles i Range Site Name on ond Productivity of Ay - Dey Herbage (Jh, /ac.)
| | ' ‘
j },
i
! i
| WINDRREAK
Group Adapted Trees to Plant Tree Helght Predictlon Relative
at 20 Yenes Ape Vigns
| i
i
i
i
{
{
_ | |
- CROPLAND
V Yoleatizl yields ave moderate for the commonly cultivated cropss The cholce of crope is limited by
! ) )
I elimale, and a high water table. Crops that can vithstand light frost and have a shord growing season
i ere bset puited. These include carrota, cabbage, cauliflower, celery, potatoos, culitured sod, redishes,
" cnicng and the like. Soil blowing and fire sre special harzsvds,
|
FOROCINTERINM 1SR
1AL LNCOLL, HEBR, 1973 Subject to change on completion of coordination bhetween MLRA'S
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MRTSC Trial Form . &, DEPART‘I:AENT !:F AGCR‘ICU!,THRE SERIFS _EPA____“-V

File Code Soils<12 $OIL CONSERVATION SERVICE L srare _ MINNESOTA 7

Rev, 9-10-71 SOIL SURVEY INTERPRETATIONS +/ mina 88, B9 N
REV, REL 8-18-71

These solls are extremely acid, deep orgenic solla. They consist of slightly decomposed, reddish
brown sphagnum fibers throughout most of the upper 5 feat. Normally they occupy areas withi‘n large bogso
that have slightly convex surfaces. Mapped aress are usually civcular or oblong and range from about 10
to more than 600 acres in size. Black spruce along with a few tamarack ave the mejor treas growing on

these soils,
ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

§ Coarse | Percentage lesa than 3 lnches Avalil. Soll Shrink
Ma jor -
Soll Classification Fract, Paselng Sleve No,=- LL PI Pg::‘f; Wator Reac- Bwell
Horizons USDA >3 in, Capac. tlon Poten- !
iffed | AASHO 4 10 40 200 in, fhe,
(inches) Texture Unifie LA . » in./in. pH tinl |
0-60" Fibric e - Not spltabls for englneeglng -4 == | 12-20 10,55 13.5-4,5 High
sleve| analysis 0.65

Flooding Nong Hydsologlc group: ]

Depth to water table: § ¢o 2 faet, Depth to bedrock: 5 to wmany fast,
Corroslvity - uncoated steel: Very high. Corroslvity - concrete:  High
SUITABILITY OF S0IL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE,

RoadfilljPoor; organlc solls; very low heaviung capacity,
Sand Not sultable.

Gravel [Not sultable.
Poor when used alone, Fair to good when mlxed with mineral soll; needs llms, High water tabla,

DECGRER AND KIND OF SOIL LIMITATION FOR SELECTED USES
Septic Tank Fliter Fields Sevare: High water table, organic material.

Topsoil

Sewage Lagoons Severe: High water table; more than 307 organlc matter,

Shallow Excavations Severe: High water table, orpenic matarial.

IDwellinges: Severe: High water tzble; low shear stremgth; high shrink-swell potential high

With Basements compressibility; very low bearing values,
Without Basements

Sanitary Landfill Severe: High water table; poor trafficabilicy.

Local Roads and Strests  Severe: Hlgh water teble; high susceptibility to frost actlon; high shrink-swell
potential; more than 307 organlc matter.

Potential Frost Action High

MAJOR SOIL FEATURES AFFECTING SELECTED USES
Pond Reservolr Areas Orgenic soil, high water table.

Embankments, Dikes, and Levees Hlgh water table; poor stability; wore than 30% organic matter.

Dralnage of Cropland and Pasture Watev table at the surface or within 1-2 feet during the growlng season; usually
drained by open ditchen.

Irrigation

Terraces and Diverslons

Grassed Waterwaye

1/ Use in conjunction with Guide to Soil Survey Inte jiatlon Sheets. i
USDASCS LINCOLE, REBR, 1671 — ) y erprgiation Sheets Page 1 of 2
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SPA
DEGREE OF S0y, LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
Camp‘Amas Severe:AﬂégN water teble; poor trafficabliliny,
Plcaic Areas Severe: High water table; poor trafficability.
Playgrounds Severe ! High water table; poor trafffcapiiity.
Psthaandi}aﬂsjgg;efe: High water zable; poor trafflcablility.
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of Soll Loss
i
Serles Capability K T
0 to 2% slope Vily = | -
PASTURELAND AND HAVLAND
P};as;:s of Group Specles, Yield In AUMs for Dryland {Irrigated) Forage Production
weries
WILDLIFE HABUTAT SUITABILITY
Potential foga- Potentlal fore=
c i Hardw tland 5 .
P};.zses of Grain ond Grasses, Witd Hardwood Conlferous Wetlan Shallow Openland Woodland Wetland
Serles o § Herbeceons | Trees and Food and Wates : X
Seed Crope | Legumes Plantn Sheubs Plants Cover Peovel. Wildlife Witdiife Wwildlife
ALl ery Poor |Very Foow Very Poor|Very Poor Very Poos  Gooed Good Very Pooy Very Pecoy Fair
WOODLAND SUITABILITY
Potential Productlvity Woodland Management Hazords Suitable Speciesn Other
Phases of Ordis
Seri 0 Important Site Eroslon Equipment Seeding Plant To F . To Plant
eries netion Trees Index Hazard Limitations Moriality Compatition 0 Favos o Plan
A1l 5w Black sprude 20-30 Slight Sevare Severe Severe Black Spruce
RANGE
Phases of Reries Range 8ite Name Cllmax Vegetotion and Productivity of Alr-Dry Herbage (ib./ac.)
WINDBREEAK
Group Adapted Trees to Plant Tree Helght Prediction Relative
at 20 Years Age Vigor
OTHER

Potential ylelds ave poor for the commonly cultivated crops. The cholce of crops is limited by climate,
tow fertility, and a high water table. Crops that cen withstand light frest¢ and have a short growling
season are beat sulted. These include carreca, cabbage, canliflower, ecelery, petatoes, cultured sod,
radishes, anlons and the like. These peats are well sulted for comumercial paat harvesting.

FOR INTERIM USE Page 2 of 2
Subjecit ko change cn completion of caoordination between MLRA'S
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aen

MRTEC Trial Form . 5. DRPARTMHE?.QT OF AGRICULTURE SERIES e
File Cnda Soils=12 AOIL COMBERVATION RERVICE j , STATE __‘J;Q-.NHESOTA
Tev, Gel0e71 - — e . 1,
Rt SOIL SURYEY INTERPRETATIONS 2/ wopa 88, B9, D
PRY, 10-71

These are extrvemsly scid, deep organic sella, Thay comsist of slightly decouposed
reddish brown sphagmus material throughout the upper thrae to four fest. Below this s modevately
decomposed, dark reddish brown herbaceons material. Thess colls cecur in relatively esrrow bands
around the outer edge of largs raised bogs, end in circelar or oblong areas in small bogs.

FESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Ma jor Cozrse | Percentage less than 3 inches _ | Avall, Boll Shrink
Soj“ Classification Froact, Tassing Sleve Mo.-e LL 1 Pz:;‘:f; Water Reoac= Swell
Hoslzons USDA >3 in. | ” Capazc, thon Petens
AASH 4 10 49 200 1, flass .
(Inches) Texture Unifted o Yo . 7 fon, i P tial
0-38 Fibric Pt - Wot dultable For engin@gring s e 6-20 [0,55- 3.4« High
slevd znalysis 0.65 4.5
38-60 |Hemic PE = == - 2.0-6,310,465= [.0- High
0.55 | 4.5

Flooding Hone Hydrologle groups D

Depth to water table: 0 to 2 feet, Depth to bedrock:s & €0 many fest,

Corroslvity = uncoated steel: Yary high. Coarsonlvity = conerates High

SUTTABILITY OF 8011, AS SCURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE -

Roadfillj Poor: Ovganic seils; very low bearlnpg capaclty.
Sand Hot sultabls.

Gravel | Hot sultabla.
Poor when used aloune. Falr to good whan mined with mineral soll; needs lima. Hiph water table.

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Topsol!

[Septic Tank Filter Fields Severs: Highwater teble: organic waterial,

Sewage Legoone Severe, High water table; more thuoa 307 organic matter,

Shallow Excavations Severe: High water table, ovganic matsrial.

Dwelllings: Severe: Migh water table; low shoav strength; high shrink-swell petential; high
With Basements comnyessibility; very low bearing vsluss,
Withcut Bayements

Sanitary Landfil! Severa: High water table; poor grafiicahility.

Local Roads and Streets  Severs: High water teble; high ausmgtibilmy to frost action; high shrinkeswell
potential; more than 300 organic watter.

Potential Frost Actlon High

MATOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservolr Areas OFganiec soll, high water table.

Embenkments, Dikes, end Levecs High water table; poor stabllity; organic material,

Dralnage of Cropland and Pasture WOEsr tabig £ the surface or within k-2 feot during the growing sesson; uveually
dralred by opgn dltchesn.

Trrigation

Terraces and Dlveveione

Grassed Waterwavs

'

1/ Use in conjunction with Guide to Boll Survey Intetprotation Sheots, Paga 1 of
UBDA-SCS-LIKEOLR, HEBH, 1975 -
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DEGREE OF SOIL LIMITATION ANI} MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas Severe: Hipgh water table; poor trafficabiliry.
Picnic Arcas .| severe: Hligh water table; poor trafficabiligy.
Playgrounds Severe: High water table; poor rrafficability.
Paths and Trails | Severe: High water table; poor trafficability.
)
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of Sell 1,nss
Serles Capabllity - + ]
0 to 2% slopes VIiiw - - - - == o=
J
PASTURELAND AND HAYLAND
Phases of Group Species, Yleld In AUMs for Dryland (Irrigated) Forage Production
Series
WILDLIFE HABITAT SUITABILITY
Potentiaf for -« Potential for~-
Phases of wild Hardwood Wetland Shallow
Serles SGr:ln and Grasses, Herbaceous | Trees and Co;ilim;ous Food and Waters Ouie‘g:x:'nd Wm;dinnd W{‘ﬂnnd
eed Crops Legumes Plants Shrubs Fiente Cover Devel, - ¢ Wildiire Wildlife
All ery poor |Very poor Very poor|Very pooy Yery pooy Good Good Very pooy Very pooy Fair
WOODLAND SUITABILITY
Phases of Ordi- Potentlal Pr(xduct‘lvl',y Wood]e:nd Managerﬂnent Hazards Sultable Specles Other
Series nation Important Slte Erosion Equipment Seeding Plant To Favor To Plant
Trees Index Hazard Limitations Mortallty Competition
All SW Black Sprute 20-40 Sllght Severe Severé Severe Black Sprhce
RANGE
Phases of Series Range Site Wame Climax Vegetation and Productivity of Alr-Dry Herbage (Ib./uc.)
.
WINDBREAK
Group Adapted Trees to Pient Tree Helght Prediction Relative
at 20 Years Age Vigor
GTHER
Potential ylelds are poov for the commonly cultivsted crops. The cholce of crops is limited by climate,
low fertility, an{ a high water table. Crops that can withstand light frost and have & short growling
are best suited. These include carvots, cabbage, cauliflower, cranbervies; celery, potatoes, cultured
sod, radishes, onions and the like.
FOR INTERIM USE Page 2 of 2

Subject to change on completion of coordination between MLRA'S

H-34




Appendix I - Statistical Check

Introduction

The MINESITE study is dependent on a data inventory repre-
senting various parameters (variables) which can be displayed

in map form. Transforming data from base maps into computer-
generated map representations of these base maps is the principal
tagk to be completed before analysis stages can begin., There

igs a chance for the introcduction of error throughout this trans-
formation process. These errors would eventually show up on the
final computer maps. A statistical sampling procedure was es-
tablished to estimate this error on maps having the most complex
distribution of data levels, Data base maps for the variables
are assumed correct; hence, the statistical check is an estimate
of error introduced somewhere between the time data was taken
from the base maps and the time this data appeared on a final

computer map.

Background

Variables included in the study differ drastically in
nature. For some variables, each of the 145,000 cells in the
study area must be represented by a symbol, an example being
the elevation variable (V09). 1In others, only a fraction of
the total cells have a symbol, an example being the transportation
variable (V25).
On a map such as V25, it is quite simple to check the accuracy
of the computer map by comparing it with base maps; either USGS

topographic maps, Superior National Forest maps, or others which

i
[
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might show additional transportation systems. Obvious errors,

such as a gap in a string of cells representing a continuous road,
are easy to detect.

In cases where the majority of the study area is coded and

mapped, finding errors by such direct comparison’methods usually
would be difficult and time consuming. Exceptions, however, include
li variables such as bedrock geology (V04) that contain large blocks

‘ of fairly uniform data computer-coded with the same symbol, A cell-
} by~-cell check of such variables is often reasonable despite the

large number of cells involved, primarily because it involves linear

boundary checks such as those used with the transportation variable,
However, most variables covering a large proportion of the

study area, such as the elevation variable (V09), have symbols

that, in part, seem to be arranged in a random manner, here due to

the changes in elevation between cells, ‘To error check each cell

on such maps would require that each cell be reinterpreted, consuming

probably as much time as did the original coding. It was for this

type of variable that statistical sampling procedures were designed,

to replace the cell-by-cell verification used on the other maps.

Types of Error

Several types of error can he introduced during various stages
of the transformation process, and are discussed below,

1, Misinterpretation error originates when the coder simply
doeg not understand correctly the information represented
within a cell on the original data map and codes the wrong
data level.

2. Misplacement error originates when {(a) the coding grid
is mistakenly placed in the wrong position on the base




map during coding, or (b) in filling out the coding form,
the symbol from the data map is not placed in the corre-
sponding cell on the form, or {(c) grid lines are drawn
on the base maps in the wrong position.

Transfer ervors occur when the data symbols placed on
coding forms are transferred incorrectly to the keypunch
form from which computer input cards are keypunched,

The keypunch form was designed so that the '""shorthand
coding' system could be used. This coding system reduces
the number of cards required to be keypunched and the
number of entries made on each card. The format of this
keypunch form and the procedure in which it is filled out
are somewhat involved, making this step of the procedure
particularly susceptible to error. Some gross transfer
errors are easily recognized on the computer maps; but
others can go unnoticed. Since the keypunched cards are
a direct 1ink to the computer map, an error made on a
card appears ag an error on the map.

BErrors made in keypunching computer cards are another
explanation for incorrect symbols showing up on a computer
map. This copuld occur when transfer forms are punched,

or when cards ave corrected to change data on data maps.

Another type of error can be introduced when correcting
either line printer or dot plot data maps. When errors
are found on 2a map and a new computer card is punched

to show correct data, the cell or cells corrected sometimes
do not show up changed on the updated maps. This could be
due to an error of omitting an enitry on a card, or to the
wrong cell being changed. If the wrong cells are changed
on a line printer map, it is often impossible to find the
location of those cells because previous cards are dis-
posed of when new ones are keypunched, When changes are
made on a dot plot map but do not show up on an updated
map, the card deck can be checked to explain why,

Not to be confused with errors, are the contradictions in data

level selection that can arise when personal judgment is called

upon to make decisions, These may show up when a coder, in selecting
a symbol for a particular cell, may be uncertain of his choice,

or may not have a clear choice, As a hypothetical example, when

a coder placed the coding grid over the base map, the following

cell configuration regulted.

I-3




FIGURE 1

The letters in the diagram represent different data levels, each
occupying what appears to be about halt of the céllB In this
case the coder must decide which letter to use, Either letter
(A or B) would be equally correct, and a person checking the coding
at a later date may choose the alternate and equally correct
letter. Both choices would be correct,

Similar contradictions may also be caused by a poorly fit-
ting grid overlay, the alignment of which is, again, based upon
an individual's judgment. The following example shows how grid
alignment could result in different symbols being chosen by coders,
If a coder were not to apply a consistent rule in aligning a grid,
it is conceivable that the same coder, chécking the coding of the

same cell at a later time, could make an alternate choice,

FIGURE 2

Cell s@d@@‘ﬁ”%;L$!

ﬁ“CeH coded “B”




Statistical Check

1. Theory

The statistical check is initiated by taking a random sample
of the '"population'" (total cells on a map). Once the percent
of wrong cells in this sample is determined, the percent of wrong
cells in the "population" can be estimated with a specified
degree of certainty, The statistical method used is the method
of "confidence limits'',

The check begins with the random selection of 200 cells,
the calculated minimum number required for an "upper one-sided
confidence limit" of 90%, This means that the chances are 90%
that the "true percentage'" of wrong cells in the population
will fall within a rapnge from zero to a calculated upper limit,
This range is known as a "confidence range', The percentage of
wrong cells in the sample is used to determine the upper limit
of the "confidence range', ﬂalculatea here on the basis of a

sample size of 200, Table 1 shows this relationship,

P Lz(ﬂ)

; 1% 2.1%
i 29 | 3.4%
TABLE 1 3% 4,8%
4% 5,9%

5% 1 7.1%

6% | 8,3%

7% 9 4%

8% {10.6%

P = percent of wrong cells among a random sample of 200 cells,
51 = the true percentage of wrong cells among all the cells,
Lo () = the upper one-sided 90% confidence limit for .

For example, a sample 0f 200 cells is taken and six wrong cells
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of 200 cells, 7,5%, or 15 wrong cells would represent L?(ﬂﬁo
Again, simply stated, this means that the chances are 90% that
the true percent of wrong cells among the total of all cells

will fall within the range of 0 - 10%,

2. Random Sample Selection

Two methods were applied for selecting a random sample of
200 cells from line printer maps of the nine MINESITE areas,
One method was used for areas 1 and 4, and the other for the
remaining seven areas,

Aveas 1 and 4 are unlike the others in that they are rectan-
gular in shape, both having cells arranged 120 columns wide and
220 rows long. The other seven areas have various geometric

shapes, hence various column widths and row lengths (Figure 3).,

/(_‘ B e—— 120 cellg —

.
FIGURE 3 /] .

vl qad 220 cens

A, Sampling for Areas 1 and 4

For areas 1 and 4, the procedure for selecting the sample
was to select x (column) and y (row) cell coordinates using
2 3-digit random pumber table, which gives numbers in the range
000 - 999,

Since we would be interested only in numbers 001 - 120 for
columns, all other numbers chosen greater ﬁhan 120 would become

wasted, for instance the numbers 313, 678, 505, 8209, 450, and 918,
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Here the 200 valid numbers for columns can be chosen first,
followed by the 200 numbers for rows, because all cells printed
on the map are "on-site', Each cell is then located and circled
on the line printer data map, In a case where there is a re-
petition of selected cells, additional coordinate numbers are
chosen so that the sample represents 200 individual cells,

B, Sampling for Aveas 2, 3, and 5 - 9,

These areas each have a unique shape and contain a different
number of cells as shown earlier in Figure 3, These facts, for
the most part, prohibit the efficient use of the cell selection
procedure described above,

As an example, the line printer map for Area 2 is the same
120 columns wide, but only 160 rows long, In addition, the
border of the cells within this areas forms a diagonal across

the map, rather than a rectangle, as shown in Figure 4,

A= 120 cells —&
005

FIGURE 4 160 cells

Notice that the first column containing a cell is 008, the first
row ig 005, and that greater than half the map is void of cells,
Selection of cells falling within this void would add to the
waste in choosing random numbers for coordinates of cells to

be included in the sample, It is at this pbint that a caution

must be given to avoid improper sampling techniques,
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A bagic reqqirement in random sampling is to insure that
each potential samplingiunit in a population has an equal chance
of being in the sample, An illustration of how this requirement
could be violated can be given using Area 2 as an example, The
wrong way to proceed here would be to first select a column in
the range 008 - 120 and then look for a new random number in the
range 005 - 160 until a row is found that gives an on-site cell,
Though it would decrease the number of wasted numbers, such
a procedure would not provide an equal chance to all cells in the
population for inclusion in the sample,

The proper procedure might be to select pairs of random
numbers until the required 200 are found, rejecting pairs that
fall outside the area, This would be almost the same method
used for Areas 1 and 4, This is a rather inefficient procedure
for Area 2 since so many numbers are wastédg but for areas where
much of the map is on-site (such as Area 8), it would be most
efficient to select the sample using this method,

A more efficient and equally correct procedure has been
devised for Ares 2 and other areas containing numerous off-sgite
cells, This procedure involveg dividing the map up into blocks
of 100 cells, 10 cells on each gide, Complete blocks are drawn
even if only one cell in enclosed, Figure 5 shows a portion of

4 map as an example of these blocks and how they are numbered,




FIGURE 5
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As an illustration, suppose the area is divided into 85

blocks, each containing 100 cells, Thfeendigit random numbers
are then selected for numbers in the range 1 -~ 85 to identify
a block, These random numbers are paired with 3-digit random
numbers from the 1 - 100 range which identify individual cells
within the 100-cell blocks, This is repeated until a 200-cell
sample is cowmpiled, Pairg falling outside of the area are re-
jected during the selection process so some numbers are still
wagted, although not nearly ag many as would be under the procedure
described earlier, The same conversion scheme adopted in (A)

above ig applied in selecting useable numbers,

®
B

It would be advantageous if the number of blocks were to
number 100, or at least near but lower then 100, to minimize

the waste of 3-digit random numbers., If the number of hlmcgs,




for instance totals 35 or 105, ther there may be no advantage

in using this method, Perhaps then it would be just as easy to

use the selection method used for Areas 1 and 4 described earlier,
The 100-cell block is handy because there is no waste of

3=digit numbers if the first digit is converted to zero, Con-

version of numbers over 100 is as follows:

112 becomes 012

374 " 074
694 i 054
000 i 100
200 " 100

3, Use of Sample

When the 200-cell sample is chosen for a particular variable,
each sample cell is compared with the corresponding cell on the
original data base map from which the computer mapping originated.
The percent of error in the sample is calculated and the map
is accepted if the error does not exceed 7.5% of the sample
(15 cells wrong in 200), as explained above, If the sample error
exceeds 7.5%, the sample is rejected, This requires that every
cell on the computer map be checked against corresponding cells
on the base maps, and those found to be in error corrected.
Erroneous cells on accepted maps must also be corrected, If a
sampler notices errors oot included in the 200-cell sample, these
must also be corrected but they do not count toward the percent
error in the random sample, Because of these corrections, the
map may be somewhat more acecurate than the % infers if they

occur in multi-cell arrangements, rather than in individual, ran-




domly distributed cells.
When comparing the computer map against the data map, some
leeway is given for several variables when a cell seems to he in
error. The cell may not really be in error at all but, rather,
a checker may not agree with the original coder as the result

of a judgment decision, as described earlier. A one data level
difference (above or below) is allowed for V02 - Percent Slope
(levels 1-6), V03 - Slope Orientation (levels 1-9), and V09 -
Elevation (levels 1-34) in cases where there is no clear choice

of data level. An example on each variable is given,

Variable Level Chosen Level Acceptable (above & below)
Vo2 2 (4-6%) 1 (1-3%) or 3 (7-9%)
Vo3 3 (Bast) 2 (NE) or 4 (SE)
V09 10 (1520's & 30's) 9 (1500's & 10's)

or 11 (1540's & 50's)
These variances are not counted as errors in this casé, and the
cells remain as originally coded.

Once the 200-cell sample is chosen for the first computer
map in each of the nine areas, other variables can be tested
using those same cells if the variables have no dependence be-
tween one another. Areas 1 and 4 are identical:in shape, the
other seven are not, so there are initially eight different
200-cell samples used. For example, the data levels coded for
VOZ ~ Percent Slope taken from a USGS topographic base map have
no direct connection with the data coded for V09 - Elevation,
other than that the same base map is used for both. In contrast,
the data for the vegetation variables Vie, V18, V19, and V20 were

interpreted as a group on base maps and then later separated into

four variables during coding. Therefore, there is an interde-
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nendence between them reguiring that a different 200-cell sample

be chosen for each,

fail the check, then all cells on all these maps would require

If any one of these four variables were to

comparison with the base maps,

Results of Statistical Check

The chart below lists the mapped variables that were sta-
tistically checked along with, 1) the number of errors found

and 2) the confidence limit corresponding to the percentage of

sample error.

TABLE 2

Vo2

Vo3

Vo9

vio

V16
via

vio

V20

V24

AREA
% Slop?

Slope
Orientation

Elevation

Soil Landscape
Units

Vegetation

Crown Density

Size Class

Height Class

Soil
Associations

] 2 3 4 5 b 7 8 9
g 21 ’ 8.3 © ! 7.7 ! 5,; ! 7.1 54,: s 5.9 > 89
P |7 |24 |44 |22 54 273 | 54| 24a
L1128 196 12612696 |26 |26 253
221 523 5.4 4¢4 18| 34 I| sl /
/ | ! | ZZ‘I 52.8 4.9 2.1 + 2 O 3 94
LT 24| o6 | T 2% 2.3 + 23{%§
OC>' I %47 Zzlj | 2% + OC;'%ﬂ
06| Laa| | 2T | A wi’@fi}ﬁ/'ou
25 T 255 | 240 zx‘gwlzle R

*Upper one-gided 90% confidence limit
of 10% exceeded; all cells subsequently
error checked,

Ne, errors in

sample/

7L, ()




TABLE 2 CONT'D

+V20 Area 7 rejected; V16, V1R, V19
and V20 recoded and rechecked with
the following results:

AREA 7
VIe| =7
=
VB | 9|
VI9 © o
V20 © 0

Variable 03 - Slope Orientation for Areas 3 and 5, and
V10 - Soil Landscape Units for Area 8 failed by exceeding the
15 errors allowed in the sample, so each cell had to be checked
and corrected when necessary, |

Variable 16, V18, V19, and V20 for Area 7 were rejected
based upon the failure of V20 because of the interdependent nature
of these variables, It was then discovered that UTM grid lines
were misaligned when originally coded, These variables were

recoded and were again statistically checked, with all passing,

as shown at the bottom of Table 2.
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