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—— Suite 202, 3240 University Avenue, Madison, Wisconsin 53705, 608-238-6873

February 29, 1980

Mr. Philip Zeidner o
Lands Division James A. Graaskamp, Ph.D., SREA, CRE 8
Department of Justice Tim Warner, MS, MAl, SRPA &
P.0. Box 74 15 Jean B. Davis, MS
Benjamin Franklin Station
Washington, DC 20044

Dear Mr. Zeidner:

With this letter we are transmitting our study relative to development potential,
past activity, and characteristics of properties that are most value related in
the Voyageurs Area.

We regret that this is not as highly polished a final work as is our custom to
deliver, but delays in obtaining several important informational items impeded
report production.

Your attention is called briefly to two items which may speed your conceptualiza-
tion of the report matter. Exhibit 4 is a graphic display of seasonal building
permits in St. Louis County for the years 1970 to 1979. Exhibit 14 is a.stylized
pro forma analysis of a seasonal land development prepared in accordance with
methodology recommended by The American Institute of Real Estate Appraisers as
reproduced in the report. The resulting value of raw land was 37 percent of the
finished lot selling price. ’

All of us at Landmark Research, Inc., have appreciated the opportunity to be of
service and remain available to you for clarification and discussion of this

James A. Graaskamp, Ph.D., CRE, SREA
-
(L (A )OM/\_J
(AN

Tim Warner, MS, MAIl, SRPA

betpna el

vonne M. Schell

Sincerely,
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SUMMARY

. The purpose of this study is to investigate current and past land develop-
ment enterprises for their costs, market acceptance, and time factors, and to
establish the perceptions of those associated with the real estate market or
the development process and to analyze sales of comparable lands to determine
those attributes of the property which most closely correlate to its value.

The major limiting factor in the scope of the assignment has been the report
deadline date of March 1, 1980. After our verbal acceptance of late January,
1980, we instituted a campaign to obtain, catalog, categorize, and analyze
information relative to comparable land transactions and to determine the
characteristics of the land and water environments comprising the park and
similar peripheral areas and to conduct a number of private interviews. The
study area covered in this report encompasses all of St. Louis County, from the
62 TNSP north to the border and that area in Koochiching County east of R24W.
This area was chosen because of its proximity to the Voyageur's National Park ;

i

and because of its similar géolpgic characteristics. The geology, water, and
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forest along with its general privacy and remoteness are the real and perceived ~
draws of this area.

Land development enterprises within the area can be grouped into three gen-
eral categories: A would be entrepreneur who uses the land he has owned for
some time. A resort owner who is seeking to sell off his cabins and their under-
lying land as well as newly created vacant lots. A minority of local land
developers who have created two or more subdivisions.

None of the subdivisions that we have studied with plats dating back to 1969
have been entirely sold out. Individual lot absorption in the area is very
slow, with total average near one and a half lots per year.

Effective demand for lots falls off the further the property is from a major

population center as there is a definite tradeoff in the mind of probable
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purchasers between convenience of location and privacy or seclusion that is
a function of remoteness.

The soil types in the area are particularly inhospitable to development

with 17 of the 20 soil types described in the Soil Survey Interpretations for

the Voyageur's Corridor Area, prepared in November of 1974, imposing severe

limitations to both construction of septic tank filter fields and to dwellings
with or without basements.

Financing for development of a subdivision is particularly difficult to
obtain due to the lack of thrift institutions within the area and reluctance
of institutions in the major money centers to finance ventures in remote areas.

The average time to obtain final plat approval varies. For resorts with
cabins or where variances need to be obtained, it may take two years. Vacant
acreage averages one year. This is further complicated by title clouds that

have affected the timely issuance of title policies for a number of proposed

subdivisions.

In analyzing 442 sales of similar lands, the property characteristics most

strongly associated with sales price were in order of strenth of correlation,
lineal feet of water frontage, type of road access, the specific lake the
property in located on and the total size of the property. Although
not a property characteristic, the time of sale was strongly associated with
sale price.

A stylized pro forma analysis of a seasonal land development prepared in
accordance with methods recommended by the American Institute of Real Estate
Appraisers showed the value of raw land to be thirty-seven percent of the sales

price of a finished lot.




DEVELOPMENT POTENTIAL

History of Lakeshore Development

When examining development possibilities of any given area, it is necessary
not only to examine current development activity in that area but also to explore
historical development activity and to examine the various characteristics
attributable to the success or failure of those projects. The historical develop-
ment climate of St. Louis County can be observed by referring to Exhibits 1, 2,
and 3.

Exhibit 1 indicates townships in which seasonal residences in St. Louis County
are located. Outside of established townships such as Greenwood, Beatty and
Breitung (all located in the vicinity of Vermillion Lake), the lakeshores of
Vermillion (TN62-R17 and TN63-R17), Crane (TN67-R17) and Kabetogama (TN69-R21)
accommodate the bulk of the recreéf}onaf’dWellings. A smaller but significant number
of homes are also found in TN63-R15 (Vermillion and Trout Lakes), TN68-R19
(Gannon and Amundsen Lakes) and TN66-R20 (Ash and Black Duck Lakes).

Exhibit 2 1lists all the lakeshore subdivisions, platted and proposed, that
have been filed in St. Louis and Koochichjng Counties within the last ten years.

The following three items of significance can be noted from this chart: ‘

1. The number of subdivisions platted or proposed that lie north of the

63 TNSP is only 30 percent of the total.

2. Thirteen subdivisions or 43 percent of the total platted or proposed

subdivisions lie on Lake Vermillion.

3. 26 subdivisions or 89 percent of the total have access by road.*

Exhibits 3&4 indicate building permits which have been issued throughout St.
Louis County in the past ten years. Again, the bulk of the development activity
has taken place in the southern townships, with 74 percent lying south of TNSP 64

and 84 percent lying south of TNSP 65. Development activity has varied greatly

*Two of the four subdivisions that are accessed by water only are less thag
two miles from public access points. ¢
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= = = = (=] = E =
TOTAL CLASSIFIED SEASONAL RESIDENCES IN ST. LOUIS COUNTY BY TOWNSHIP
12 13 L] 15 16 17 18 19 20 21
TINSP 7778 79 77.78 79 77 78 79 7778 79 77 718 73 77 78 79 7771879 717 18 719 77 78 79 77 78 79
62 - M - - M - -B - - B - 684 -G- 179 85 86
63 - M - - M - 7 8 8 36 35 35 66 -G- 222 213 214 - BT -
64 7 5 5 29 29 31 0 0 0 0 0 0 0 (1] 0 it 12 12 - BT - - L - - L -
65 0 0 0 3 3 2 0 0 0 0 0 0 0 0 0 - P - - P - - L - - L - 2 2 2
66 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 - P - - P - - P - 45 47 47 2 2 2
67 0 0 O 2 3 3 106 106 100 4 &5 5 2 3 3 | R 5 6 6
68 0 0 O khy 19 13 13 13 13 47 45 47 L 4 5 10 10 10
69 : 12 10 10 6 5 4 by 27 21 23 15 5 130 92 92
70 2 2 1 13 13 11 7 4 2
n 27 129 m
P
=
key  Township Name 1977 1978 1379 @
M = Morris 351 357 356 -
B = Breilung 399 418 410 -
G = Greenwood 823 843
P = Portage 130 130 133
BT = Beatty K26 Ly b2
L = Leiding 154 156 154
Total without 1795 836 806
named TNSP's
Total with 3255 3134 3114

named TSP s

“Decrease indicates trend of converting seascnal residences to permanent residences.




LAKESHORE SUBDIVISIONS PLATTED IN ST. LOUIS AND KOOCHICHING COUNTIES
FROM 1969 TO PRESENT;
Legal
: Description
Subdivision Name Location _TN-RG-SEC _
St. Louis County
1 Ring Rock White lron Lake 62-12-12
2 One Pine Estates One Pine lLake 62-12-28,33
3 Chippewa Shores White lron Lake 62-12-12
4 ZBul s _Pol Shagawa Lake 63-12-29
5 Everett Lake Everett Lake 64-12-16
6 Bevis Kenney Burntside Lots Burntside Lake 63-13-24
7 Wildgate Armstrong Lake i 62-14-13
8 Three Deer Haven Clear Lake 62-14-13
9 Aga Ming ) Vermillion Lake 62-15-30
10 Pine Narrows " Pine Island (N. Vermilllon) 63-15-33
1 fgga@enwseaabWNh_ ' Vermillion Lake 62-16-1
12 (Daisy Green Acres™ Vermillion Lake 62-16-9
13 Squires Roost Vermillion Lake 62-16-23
ih Tibbets Addn. to Wolf Bay Shores Vermillion Lake 63-17-12
15 Robergs Acres Wolf Bay/VermilliontLake 63-17-11
16 : Lu Claire Narrows Lake Vermillion 63-17-35
17 =4 --5imt Shores Niles Bay/Vermillion Lake 63-17-21
A8 Molf Bay Shores* ] v Vermillion Lake 63-17-11,42
19 Handberg's Addition ) Crane Lake o TTUT67-17-5
20 Ev Lor tsltand® Sandpoint Lake 68"]7'“‘
21 Mitawanga Sandpoint Lake 68-17-1
22 Mannikko (Pine Ridge) Black Bay/Vermillion Lake 63-18-10
23 Kennedy Home Sites Elbow Lake 64-18-27
24 Pelican Lots . Petican Lake 64-20-7
25 Krambeck's Ash Lake Addition Ash Lake 66-20-9
Di§m3nd [slaq%g Rainy Lake 71-21-22
: »N.F;rqggsed %Aw&ﬁ -/ ﬁ&vﬁﬂv&*% C2-i2-E}
_}i’g}\ } 37 ¢ 28/ Ely Island* Vermillion Lake 62-15-16
SUANEES SN (2 Proposed)
5 i 29 Northern Lights Kabetogama 69-21
P
Koochiching €County
30 Gold Shores Second Addition Rainy Lake 71-22-31
Number of Subdivisions (Platted and Proposed) above 63 TNSP = 9 30%
Number of Subdivisions {(Platted and Proposed) on Vermillion Lake = 13 43%
“Water Access Only
]No division between Permanent and Seasonal DPevelopments

Date Plat
__Filed

10/77
1/73
5/76
9/77
6/78
5/75
3/78
2/70
1/70

11/69

Late 79
6/78

12/68

12/77
6/77
1/76
2/71

LTV

12775

/T
7/67
8/73

Unknown

12/71

12/69
9/70

@/ 78

3/76

¢ LIg1HX3




INSP

62

Subtotal

63

Subtotal

64

Subtotal

BUILDING PERMITS ISSUED FOR SEASONAL DWELLINGS
ST. LOUIS COUNTY (1970-1979)

% of

Rg. 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 Total Total
12 2 2 0 2 4 3 8 3 3 2 29
13 0 0 0 4 3 3 1 1 1 0 13
th 0 1 0 6 4 3 2 0 3 4 23
15 6 8 0 10 9 5 6 9 5 21 79
16 0 1 1 10 12 10 10 1 9 13 77
17 3 5 0 4 5 7 0 4 6 4 38
18 0 0 0 0 0 0 (] 0 0 0 0
19 0 0 0 0 0 1 1 0 2 1 5
20 0 0 0 i i 0 0 0 0 1 3
21 0 0 0 i 2 1 y 0 0 2 _10

277 Ly
12 2 2 0 1 5 8 2 3 9 2 37
13 1 0 0 4 3 y 2 3 1 3 21
1 0 0 0 1 1 0 1 0 (] 1 4
15 0 0 0 1 2 0 1 3 3 5 15
16 6 5 0 2 1 10 3 2 3 1 33
17 3 8 1] 1 7 10 9 0 0 0 38
18 5 5 0 0 8 1 2 2 0 1 24
19 1 0 0 2 1 0 1 2 0 0 7
20 0 0 0 2 | 0 0 1 1 0 5
21 0 0 0 1 0 2 1 0 0 0 4

- 188 30%
12 0 0 0 1 0 0 0 0 2 2 5
13 2 1 0 1 3 2 0 2 0 0 11
14 0 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 ] 1 1 3
18 0 8 0 4 3 0 2 0 4 4 25
19 0 0 0 0 0 0 0 0 ] 1 2
20 2 1 0 2 1 1 3 1 0 3 14
21 0 0 0 0 0 0 0 1 0 0 R}

61 10%

Location

One Pine Lake/White lron Lake
Twin Lakes

Eagles Nest Lake

S. Shore Vermillion Lake

S. Shore Vermillion Lake

S. Shore Vermillion Lake

Sturgeon River

Shagawa Lake (Ely)

Burntside Lake

Trout and Pine Lakes

N. Vermillion Bay and Trout Lake

Niles Bay and Vermillion Lake
N.W. Vermillion Lake

Elbow Lake

S. Shore Pelican Lake

€ LI181HX3
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EXHIBIT 3 (Continued)
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from year to year and no relevant trend has been discerned. There has been no
noticeable shift in area activity which indicates that demand levels for each
township has not changed substantially with respect to each other during this
time period. |

Significant Site Characteristics

The data in the aforementioned exhibits indicates that people tend to buy
lots or build around the more populated areas in the southern townships (62 and
63) and activity drops in the more remote areas to the north. The most desired
area is the southern shore of Lake Vermillion where local realtors attest to an
insatiable demand for lakefront lots. Although Lake Vermillion lots tend to be
the most desired of the lake lots in that area, demand for lots on other major
lakes must be scrutinized more carefully. Historical demand alone cannot be used
to determine current levels of demand on these lakes. Much less activity has
taken place on Kabetogama Lake and Crane Lake, but this is also due to a diminisheﬁ
supply of land available for sale. The perception of local realtors and appraiser

fﬁ el
is that the level of demand relatlve to supply is as high in these i ﬁwﬁﬁﬁg
areas as on Lake Vermillion. The three lakes have these attributes in common:

1. Existence of resorts, boating facilities and thereby good access to the

lake

2. Nearby population centers

3. Privacy and recreational flexibilitly provided by a large lake or chain lake

L, The aesthetics of a deep lake with wooded shoreline.

These four attributes were listed as being important determinates of demand
and value by all realtors, appraisers, and developers interviewed.

This is . also supported by Exhibitl which indicates these three areas

as having the most significant number of seasonal dwelling units.

10




Geology and Soil Type Influences

The general area of this study is located in the southern portion of the
Canadian shield, a peneplain of Precambrian rocks that form the underlayment of
the North American continent and represent some of the oldest rock formations in
the world.

Minnesota's Rocks and Waters* states, ''The northeastern part of Minnesota is

probably as complex geologically as any area in the world. It is underlain
exclusively by Precambrian rocks beneath glacial deposits of several invasions.
This sequence of Precambrian rocks (shown on p. 101), from the oldest Ely Green-
stone up to the later Keweenawan sedimentary rocks, is one of the most complete
found anywhere in the world. The detailed geology of this area is unusally well
known because the presence of great iron ore deposits in the Mesabi and Vermilion
districts has stimulated much geological work in the region. Then, too, outcrops
of the underlying bedrock are much more numerous in northeastern Minnesota than
over most of the state, and consequently the basic structure of the region is
more easily observed."

The forces of glaciation and sedimentation determine the present character of
soils in the area with rocky shallow soils on the uplands and deeper organic soils
on the lowlands. The soils within the Voyageur's corridor area are generally
inhospitable to possible development. 17 of the 20 soil types provide severe
limitations to the construction of dwellings with or without basements and to the
construction of septic tank filter fields. The soil typings within the Voyageur's
National Park as reproduced from the draft environmental statement of September
1978 differentiates between ohly two basic soil types. This survey was generally

done on the basis of an older and much more generél classification.

*Schwartz & Thiel, Minnesota's Rocks and Waters (University of
Minnesota Press), 6th Edition, p. 191.

1



The 1974 Voyageur's Corridor Area Study was a much more detailed sampling
and reporting of soils. This map, however, generally follows the major road
corridors with only approximately seven of the sheets providing mapping coverage
of the south shores of Lake Kabetogama. Within this area of the south shore of
Kabetogama, the dominant series type is the Quetico #560. This is a very well
drained soil formed by 4-8 inches of dark and strongly acid loam over the bedrock.
It is generally broken, irregular and hilly. |t imposes severe limitations to
almost any use or suitability. The limitations ratings are slight, moderate,
severe, and very severe. Slight soil limitation is a rating given by soil scien-
tists to soils that have properties favorable for the use considered and rated.
This degree of limitation is rather minor and can be overcome easily. Moderate
soil limitation is a rating given to soils that have properties somewhat at variang
of the rated use. This degree of limitation can be overcome or modified by special
planning, design, or maintenance. Modification may include special foundatioﬂs,
extra reinforcement of a structure or installation of sump pumps because in
part of the yeér the performance of the structure or some other planned use would
be somewhat less than desired. A severe soil limitation is the rating given the
soils that have one or more properties unfavorable to the rated use such as steep
slopes, bedrock near the surface, a flooding hazard, high shrink-swell potential,
a seasonal high water table or low bearing strength. To be utilizable, this degreqd
of limitation generally requires major soil reclamation, special design, or
intensive maintenance. Some of the soil, however, can be improved by reducing or
removing the soil feature that limits use, but in.most situtations this is very
difficult and costly. A very severe rating is confined to soils that require
extreme alteration for the most part and are not used for the purposes being
rated.

Exhibit 5 is a reproduction of the soil interpretation sheets from the

1974 Voyageur's Corridor Area Study.

e
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While one forms a picture of an interminable demand by the pubiic for lakeshore
property when speaking with area persons working in the real estate profession,
historical absorption rates of seasonal subdivisions seem to indicate a different
level of demand. In reviewing Exhibit6 , note that the total average absorption
rate experienced by the seasonal subdivisions studied is 1.4 lot sales per year.
Onamen Beach, on the south shore of Lake Vermillion indicates a much higher |
absorption rate than the other subdivisions studied. However, because of the
limited size of the subdivision, this figure should not be generalized as repre-
sentative of demand in the area. It is also a better relative location. St. Louij
County does not specify an official classification of subdivisions as to intended
use, i.e., seasonal or permanent dwelling units. The classification of seasonal
developments can only be assumed based on the location of the subdivisions and
degree of improvement as listed on the city aésessor's records. It is believed
that seasonal use is the predominant use of lots in the subdivisions listed, but
permanent residences are not precluded in any of these areas. Some of the sub-
divisions platted since 1969 that are located nearer to population centers are
comprised of both seasonal and permanent residences. Absorption rates in these
areas are somewhat higher than those seasonal subdivisions listed in Exhibit 4.

Factors and Trends Affecting Development

Real estate taxes charged per foot of water frontage increased threefold from
1965 to 1975] and have continued to increase. This along with general economic
conditions have caused many seasonal residences to be converted to permanent
residences and occurs in areas located nearer to population centers. This trend
can be recognized in the decrease of total dwellings classified as seasonal
residences in St. Louis County from 1977 through 1979. (See Exhibit 1). A
decrease of 52 percent in the number of total seasonal residences was experienced

from 1977 to 1979 in TN62-R17 which encompasses the south shore of Lake Vermillion.

1Minnesota Touris TraVel, Fall 1977, Agricultural Extension Service,
University of Minnesota.

13
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Subdivision Name

Everett Lake
Shores

X Tibbetts Addition to
@%3 Wolf Bay Shores

Roberg's Acres
(Very remote)

Simi Shores
(Water Access Only)
Handberg's Addition

Ev Lor Island

Mannikko (Pine Ridge)

Diamond Island

F jyﬁﬁ Kennedy Home Sites
§¢§5& Unamen Beach

LOT SALES OF SEASONAL RESIDENTIAL SUBDIVISIONS IN ST. LOUIS COUNTY
FROM 1969 TO PRESENT

Total : Apsorption Rate No. of Lots Percent Average
Location Date Plat No. of Total Average  First Last Unsold to of Sold Per
(TN-RG-SEC) Filed Lots Acreage Lot Size Sale Sale Date Total  Year (Rate)
Everett Lake 6/78 19 90.93 4.79 12/8/78 3/19/79 17 89% 1.3
(64-12-16) '
Wolf Bay (Vermillion) 12/77 12 29.2 2.39 2/27/79 1 sale 1" 92% .5
(63-17-12)
Dago Bay (Vermillion) 6/77 ‘ 5 20.2 L. 04 6/30/78 1 sale 4 80% R
(63-17-11)
>
Niles Bay (Vermillion) 2/71 18 15.8 .88 8/5/7v  3/19/75 2 1 3.84x x
(63-17-21) s
Crane Lake 12/75 7 26.8 2.22  3/3/76  5/23/78 .5 =
(67-17-5) o
Sand Point Lake 4/71 26 48.1 1.85 6/8/77 Sold all
(68-17-14) to USA from 4/71
to 6/77

N.W. Vermillion 8/73 9 10.1 .9 1/20/73 9/26/79 2 22% i1
(63-18-10)
Rainy Lake 9/70 10 10.7 1.07 2/5/71 L/3/77 3 30% .7
(71-21-22)
Elbow Lake Not 20 21.6 1.08 11/20/67 9/14/70 2 10% 5.9%
(64-18-27) Available
S. Shore Verimillion Late 5 25.8 5.16 1/11/80 4 Sold 1 20% 3.0
(62-16-21) 1979 Same date

1.44 Total Average

Total average calculated by dividing lots sold over total marketing exposure of all lots Lots Sold a
Year

*Assumes marketing effort terminated on date of last sale

.52 Standard
Deviation




In TN69-R21 which includes the south shore of Kabetogama Lake, there was a

29 percent decrease. Both these areas are located near a town. Al though
increased property taxes have disgruntled long-term owners of lake shore property,
realtors and appraisers of lake shore property in the study area, particularly
around Lake Vermillion, do not feel that this factor has significantly affected
nor will it affect demand for lakeshore property in the near future.

0f much greater relevance in affecting demand for lakeshore properties appears
to be the continually increasing price of gasoline and the economy in general.
Realtors in all of the areas involved observed repercussions of varying degrees
upon demand for land and on real estate sales volume of their offices. South
shore Lake Vermillion properties were cited as the exception to this statement
with local realtors attesting to the continually increasing appreciation with no
plateauing for lakeshore properties. Given the size of Lake Vermiilion, appreci-
ation rates and demand vary greatly depending upon the specific location of the
property on the lake. For instance, pressure by would be purchasers is substan-
tially greater for lots near the Tower end of Lake Vermillion than for lots nearth3
Cook end of the lake. A drop in demand has also been noted for the more remote
north shore and northwest sector of the lake. Real estate professionals in both
Ely and Crane Lake have noticed a stabilization of lakefront property prices and
demand in their area in the past year.

The affects of the current energy shortage were felt by area businesses as
well. All private firms interviewed by the Agricultural Extension Service,
October, 1979 (Exhibit7 ) indicated that they were hurt to some degree by the
energy shortage. This would reflect most heavily on the remote areas and must be
weighed against the statements of those we interviewed that in the Crane Lake and
Kabetogama Lake areas the demand of lakeshore lots still appears to outweigh the
available supply. The interviews did note that demand does drop off substantially

with increased distance from towns or boat docking and shopping facilities.
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FIRMS CONTACTED BY STUDY TEAM IN BWCAW VICINITY AND RESPONSE RATES BY COMMUNITY AND TYPE OF FIRM.

Community
Tower
Grand Crane &
Ely Marais Lake Cook Totals
o o) o e o]

10} [ ] (%3} Q 10} v ()] v o 0 o q

09 B 2o 5% B %, 09 B 2o 0% B 8o 8 % % 2o

g O O O ¥ O O O g » O O @ O O O + © 0 o o v

B s IR & VRN o W1 80059 A &3 A o adg Y IJ A Lo 8003 A O

Edopga EL P ER gg goas gy ogogs g g g gF

S w & 3 2 & & O & M O & S & &

# # W+ % #o# # % # # # 7 #t o+ # 7 # # %
Resorts 38 3 28 73.7 16 1 15 93.8 9 0 9 100.0 34 2 24 70.6 97 6 76 78.4 g

o Outfitters 13 1 7 53.8 10 0 4 40.0 1 0 1 100.0 1 0 1 100.0 25 1 13 52.0 g

Combinationsl/ 11 0 10 90.9 13 0 10 76.9 9 0 7 77.8 5 0 5 100.0 38 0 32 84.2 A
Totals 62 4 45 72.6 39 129 74.4 19 0 17 89.5 40 2 30 75.0 160 7 121 75.6
1/

"Combinations" category includes firms identified as resort/outfitter combinations and marinas.

2/

2/ Number of contacts minus the number of responses plus the number of refusals equals the number of firms who said
they would respond but have not yet returned their questionnaires.

.|Source: ''A Needs Assessment of Tourism Firms Serving the Boundary Waters Canoe Area Wilderness Vicinity" OQtober'l979,
Agriculture Extension Service, University of Minnesota




EFFECTS ESTIMATED BY OPERATORS OF FOUR FACTORS ON THE
1979 BUSINESS OF TOURISM FIRMS DIRECTLY SERVING THE BWCAW
VICINITY, BY COMMUNITY.

Community

Cook
Factor Grand Marais Ely Crane Lake & Tower  All firms
Average scale value 1. m
z
Gasoline and ®
energy shortage 4.3 4,2 4.0 4.1 ‘ 4.2 3
~d
o BWCAW legislation 4.0 4,2 4.5 4.1 4.2 -~
~ , 9
Inflation and =
general prices 4.0 3.9 3.4 4.1 3.9 g
Q.
Access to BWCAW
through permit system 3.3 3.7 4.1 3.8 3.7

! 1.
Averages were calculated by assigning the following values to responses:

1 = Helped a lot
2 = Helped

3 = No effect

4 = Hurt

5 = Hurt a lot




gl

Customer calls 2.2 1,8 1.5 2.7 2.1

" Averages were calculated by assigning the following values to
responses: 1 = Much above normal

Above normal

Normal

Below normal

Much below normal

noon

1

H

G W N
il

En = ER == L
OPERATOR ESTIMATES OF CHANGES IN KINDS OR AMOUNTS OF BUSINESS
IN 1979 FOR TOURISM FIRMS DIRECTLY SERVING THE BWCAW VICINITY,
BY COMMUNITY AND TYPE CHANGE,
Community

Cook m
Type change Grand Marais Ely Crane Lake & Tower All firms %
Average scale value 1. =
Advance reserva- -
tion rate 3.1 3.3 2.9 3.1 3.2 e
i =)
o
Repeat business 2.9 3.3 2.6 3.0 3.1 2
3
Cancellation rate 2.7 2.4 2.6 2.4 2.5 8




The Natidnal Park Statistical Abstract, 1979, published by the U.S. Depart-

ment of the Interior, National Park Service indicated that visits to the Voyageur
National Park were down 23% or by 58,611 visitors in 1979 as compared to 1978

visits. During the same period of tihe, total visits to national parks in the

Midwest Region increased .7% or by 72,724 visitors. Areas showing significant

increases in the number of visitors were parks located near major population

centers. This would provide some—support to the hypothesis of the negative

affects of high gasoline prices on people's desire to travel to distant and re-

mote areas. This statistic poses the speculation of decreased future demand
for land in the study area due to lack of familiarity derived from frequent

visits. Fourteen percent of the respondents in the 1970 Minnesota Lakeshore

Development Study, John R. Borchert, Director, University of Minnesota (pg. 35),

ranked familiarity with the area and the people as the major factor considered

in selection of location for a lakeshore seasonal home in Minnesota. Along with

people's reluctance to travel to remote areas it is postulated that their desire

to own land in these ares will also diminish. This is of particular concern to

would-be developers because of the parks removal from any major population cen-
ter, (the nearest being Minneapolis, over 300 miles away) and because of re-
liance in the past upon a large number of out-of-state purchasers. Further time
is needed to assess the effects of energy prices and reduced supply upon future
travel patterns.

Still another factor affecting demand of lakeshore property in the vicinity
of the parks is public reaction to regulation and restrictions levied and pro-

posed by the National Park Service. Developers, as well as private land purchasery,
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are inhibited by the specter of excessively restrictive regulations and policies
levied to govern parks. Some real estate professionals interviewed felt that

this has negatively affected demand for property on lakes abutting national parks.

Along with the steady price appreciation and high demand for lakeshore
properties has come the effort of small resort owners to ''cash in'' by subdividing
their acreage and selling off individual lots. Mark Johnson with the St. Louis
County Planning & Zoning office has noted that eight or nine such would-be
entrepreneurs have approached him on this subject within the last two years.

Only a small number of these resorts are designed in a manner that is conducive
to subdivision. .

For the resort subdivider as well as the local developer54is the problem
of availability of working capital with which to improve lakeshore lots.

Presence of thrift institutions is minimal. Major financial institutions are
located in the Virginia-Cook area and in the International Falls area. No
major institutions service the area that lies between these population centers.
Thrift institutions in the areas of Cook and Virginia and International Falls
are not.willing to commit funds to speculative projects such as lakeshore
development. Because of strict lending policies of thrift institutions,
lakeshore lots are most often offered under terms of a contract for deed.
Developers in the area quoted an 8% interest rate ceiling on these notes.

Terms vary from ten to twenty year amortizations, and a 20% to 29% required
downpayment.

Development in.the study area is also affected by the.adjacent Canadian
market. A land purchase tax of 20% for nonresidents along with increased
gasoline prices has been attributed to a decline in demand by U.S. citizens
for Canadian land in recent years. Despite these factors which are coupled

with the scarcity of privately owned Canadianshoreland, demand for this property
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by U.S. citizens is still reported good by realtors on both sides of the border.
This is not true of Canadian residents seeking U.S. land. The occasional
opportunity to lease shorefront parcels owned by the Canadian government is an
option available to U.S. citizens. These parcels are available for lease only
after they have been offered to Canadian citizens for a period of two years.
These leases are drafted for a term of thirty years with two ten-year extensions.

The annual payment is 10% of the property market value which is reassessed

every ten years.

Regulatory Influences

Lakeshore developement in the Voyageur area is subject to the Minnesota
Shoreland Management Act (MSMA) and revisions thereto, as well as zoning
regulations of county and local government agencies.

The classification of public waters by MSMA is based upon the state's
determination of the suitability of each lake or stream for future or additional
development and the level of that development. This classification consists
of (Wl) - Natural Environmental Lakes & Streams, (W2) - Recreational Development
Lakes, (W3) - General Development Lakes & Streams and (W4) Critical Lakes.

Managementgoals and objectives for these lake types are defined by the
Minnesota Department of Natural Resources in the act as follows:

Natural Environment Lakes and Streams: to preserve and enhance high quality
waters by protecting them from pollution and toprotect shorelands of waters
which are unsuitable for development; to maintain a low density of development;
and to maintain high standards of quality for permitted development.

General Development Lakes and Streams: to provide minimum regulations of
areas presently developed as high density, multiple use areas; and to provide
guidance for future growth of commercial and industrial establishments which

require locations on public waters.
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Critical Lakes: to provide a more restrictive set of standards for badly
deteriorated lakes which cannot be reasonably managed in any of the public
waters classes defined above. These lakes, designated by the Commissioner,
shall be studied in further detail to determine appropriate standards for
shoreland development for each individual lake. Until such studies are completed.
these lakes shall be subject to the standards applied to Natural Environment
Lakes and Streams.

These classifications include all lands in unincorporated areas within
the following distance from the normal high-water eievatfon of navigable
water: 1000 feet from a lake, pond, or flowage and 300 feet from a river or
stream or to the landward side of a flood plain, whichever distance is greater.

Minnesota shorelines are requlated more specifically by county planning
and zoning agencies. Both Koochiching and St. Louis County zoning ordinances
have been accepted and approved by the state. In both of these counties,
regulatory agencies and officials appear very conscious of the effects of
development upon Minnesota shorelines. Regulating requirements in the last
couple of years have been enforced and adhered to more strictly than in the
past. This is evidenced in St. Louis county by the number of variances granted
and denied as compared to previous years. Although 35% less variances were
requested in 1978 than in 1977, only 70% of these requests were approved as
compared to 93.5% approval of variance requests in 1977.] (See Exhibit 8 for
total variances granted and denied from 1975 to 1978)

Basic requirements of lakeshore and flood plain classified land for
Koochiching and St. Louis counties are itemized in Exhibit 9. Exhibit 10

specifies the classification of lakes within the study area.

]St. Louis County Planning and Zoning Annual Report, 1978
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EXHIBIT 8

TOTAL VARIANCES GRANTED AS COMPARED TO THREE PREVIOUS YEARS

RANGE
RANGE
RANGE
RANGE
RANGE
RANGE
RANGE
RANGE
RANGE
RANGE

1975
12 15
13 11
14 11
15 15
16 30
17 27
18 16
19 12
20 7
21 _20
TOTAL 164

1976 1977 1978
13 16 2
7 7 2

7 6 4
22 19 14
34 29 17
19 36 8
17 15 10
12 20 12
2 13 8
_29 35 _16
162 196 93

TOTAL VARIANCES DENIED AS COMPARED TO THREE PREVIOUS YEARS

RANGE
RANGE
RANGE
RANGE
RANGE
RANGE
RANGE
RANGE
RANGE
RANGE

Source:

12
13
14
15
16
17
18
19
20
21

Planning & Zoning, St.

1975
0

0

0

1

5

3

1

1

1

6

TOTAL 18

‘.-—I
{Xa)
~
(o)}
’-—l
O
~
~
.—l
O
~
(0 ¢]

0 0 1
2 0 5
0 0 2
1 1 2
1 0 6
3 0 ' 3
0 3 1
2 0 3
0 2 2
i 2 3
10 8 28

Louis County Annual Report 1978
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LAKESHORE ZONING RESTRICTIONS FOR LAKESHORE AND FLOODPLANE AREAS
IN ST. LOUIS AND KOOCHICHING COUNTIES
KOOCHICHING COUNTY
Max imum
Structure Set Height Require-  Structure Side Rear
Lot Lot Back From High ment from High Lot Coverage Yard Yard
Zone Name  Symbol Permitted Uses Width Area Water Mark Water Mark Ratio Set Back  Set Back
Waterfront  W-1 Natural environment 200' 83000 sq. ft. 200* 3! 30% 10’ N/AV
lakes and streams.
Seasonal cabin ¢
other recreational
structures allowed
when not visible
from shore.
Waterfront  W-2 Recreational develop- 150' 40,000 sq. fr. 100" 3! 30% 10! N/AV
ment lakes & streams.
Single f{amily, 2-fam-
ily seasonal homes.
Waterfront -3 General development 100" 20,000 sq. ft. 75! 3¢ 3_0% 10! N/Av
lakes & streams. High Q
density, multiple use T
area. el
Waterfront  W-h Critical shoreland. 200! 2 acres 200" - A -~ == == —
Uses not specified. e
Openn Space  0-2 Open space, distinct 200! 5 acres -- - -- -- --
0-1 including flood plains,
swamps & other areas 7
unsafe or unsuitable in AAA i
AL for development. 304 s
G0 (Riveme ATER,
ST, LOUIS EGUNTY
{-EFC} Waterfront  W-1 (Same as above) 200" 2 acres 200" 3 20% 20" 50"
Waterfront  W-2 (Same as above) 150 1 acre 100! 3! 25% 20! Lg
Waterfront  W-3 (Same as above) 100 % acre 75¢ 3! 35% 15° Lot
&
Open Space  0- 1 (Same as above) 600' 9 acres - - 2% 106* 100"
< 200 Pz e R 570 I
“No W-4 classification




EXHIBIT 10

CLASSIFICATION OF MINNESOTA LAKES
WITHIN STUDY AREA

Natural Recreational General
Environmental Development Development
Lakes & Streams Lakes & Streams Lakes & Streams
W-1 W-2 W-3
Amundsen Ash Kabetogma
Ban Black Duck Rainy
Black Crane Vermillion
Bog Echo
Bug Elephant
Carlson Johnson
Chub Kjostad
Clear Little Johnson
Corner Long
Franklin Moose
Gannon Myrtle
Hoodoo Pelican
Kabustasa
Little Elbow
Marion
Moose
Nett
Olive
Pearl
Rice
Silver
Spring
Sunset
Susan
Swan
Winchester
25




Zoning regulations also govern the removal of vegetation and soil from along
the lakeshores. Stringency of these regulations varies with the lake classifi-
cation as well as with individual shoreline properties. Waste disposal systems
are given particular attention in both of the counties studied because of the
previously discussed poor percolation capacity of a majority of the soil types
in the area. Standards for effluent treatment are governed by the Minnesota
Polfution Control Agency and are specified in Rule WPC 14. (See Exhibit 11)

The procedure for plat approval in Koochiching County involves a concept
plan review, preliminary plat review, and final plat review. In the concept
plan stage, the prospective developer presents his concept inclusive of sketches
and general information to various county departments. At this time the county
engineer inspects the proposed site for water supply, soil type, slope and
general conditions of the land. At this stage, a survey of the property is
obtained and copies submitted to the county for distribution to various depart-
ments. The preliminary plat which depicts lots, design features, topography,
rights of way, and soil types is then submitted to the Planning Commission for
review.

Prior to final review, soil tests, title policies, entry roads conforming
to a minimum 24 feet of driving surface on a five inch classified gravelbed in
Koochiching county and a minimum 26 feet driving surface on a six inch classified
gravel bed in St. Louis County, and an examination report by a disinterested
surveyor* are reviewed.

Procedures for obtaining final plat approval in St. Louis County do not
differ substantially from the procedure oulined above. Submission dates for
plats in St. Louis County, are as follows:

1. Concept Plan: A complete Concept Plan may be submitted at any time

*Examination by a disinterested surveyor has been determined necessary by
the County Planning & Zoning Department. Subdivision regulations are being re-
drafted to reflect this and other changes at this time.
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1.

2.

3.

b4,
5.

1.

and acted upon within 15 days.

Preliminary Plats: A complete preliminary plat application shall be
submitted at least 45 days prior to the Planning Commission meeting at
which the applicant desires to have the application heard.

Final Plats: A complete final plat application shall be submitted at

least 75 days prior to the County Board meeting at which the application

is to be heard.

Performance standards set forth in the St. Louis County Subdivision regulation

are based on the existence of the following limition factors on each lot:

Individual lot water supply.

Percolation rate greater than 60 minutes per inch or less than .1 minute
per inch.

Water table within five feet of surface.

Slope in excess of 20%.

Bedrock generally within three feet of surface.

Whenever one or more of the listed limiting factors exist on a lot such, lots
shall have the following minimum lot sizes. Zcning and other conditions may re-

quire more stringent requirements than resulting from these standards.

Minimum lot area of one acre with a minimum lot width of 150 feet if one
limiting factor is present.

Minimum lot area of two acres with a mimimum lot width of 200 feet if
two limiting factors are present.

Minimum lot area of 4.5 acres witha minimum lot width of 300 feet if

three limiting factors are present.

The existence of four limiting factors may result in denial of the proposal.

n
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Whenever a town has adopted more restrictive sanitary regulations, those
requirements shall be in effect. The developer shall make all necessary tests
and forward the results to the Director, appropriate Town Sanitarian and County
Health Department.

The time that it takes a developer to proceed from the conceptual stage to
final plat approval varies from four months to three years. The average has
been ranging from nine months in Koochiching County to twelve months in St. Louis
County. Many developers have been experiencing title problems which have further
slowed down proceedings. Of the 20 most recently approved subdivision plats in
St. Louis County, 16 experienced title complications. Another factor affecting
the delay of final plat approval is the relative inexperience of the developer,
both with development technicalities and with administrative proceedings. The
developments typically experiencing longer approval time are subdivisions ap-
plying for variances. Falling within this category are resort subdivisions.
Because of complications involved in platting around cabins and lakefront, var-
iances from the regulation are often needed. A two year time span is more
typical for these developments.

In incorporated areas, the municipality governs development activity.
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A PRO FORMA FOR A PREDOMINANTLY SEASONAL LAND DEVELOPMENT

The subdivision value changes over time as work is completed:

The ''subdivision value'' is constantly chanaing. from the time it
is raw land (when the development is little more than a gqleam in the
developer's eye) to the time it is devéloped with only a few remaining
lots to be retailed. Value is different at each staqe of development
and sale. These stages may be broadly categorized as follows:

1. Raw land with highest use being a form of development.
2. Raw land plus completed enaineerina plans and specifications.

3. Raw land plus completed plans. specifications. and contractor
commitments.

L. Raw land with partial physical development in progress.

5. Ready for retail sale of individual lot units.

6. Individual Tot units partially sold at retail. It is likely that
the subdivision is no longer saleable as a market entity at
this stage.

7. Developed lots completely sold at retail.*
The input variables are based on the central tendency of these factors
based on an analysis of the plats of record as detailed in Exhibits 6 and 12.

Average total acres in plat: 30.61

Average number of lots: 15
Average lot size: 1.94
Average lots sold in a year: 1.5; i .5 variance

The purpose of the pro forma is to capture the sources and uses of funds

across the enterprise from a single perspective, the developer.

*""A Basic Methodology For Estimating the Market Value of Subdivision
Land Development,' The Real Estate Appraiser, by Dan L. Swango, Nov-Dec 1971, p.l4
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Valuation of a Land Subdivision

1.

The oldest-andmost influential appraisal society, The American Institute
of Real Estate Appraisers has published tracts on the valuation of land
development enterprises. It's official textbook states:

Land Value by Anticipated Use or Development

This procedure involves the comparison of undeveloped land to be

appraised with a developed parcel or parcels for which individual lot
sale prices are known. |If available, data on sales of comparable raw
land to developers is the best evidence of value. When such market
data is lacking, however, the anticipated use or development procedure
may be applicable to raw unsubdivided land, potential residential
subdivisions, new neighborhoods, reuse neighborhoods, or industrial
parks. In some circumstances this procedure may be the only one
available for valuing raw land.*

For example, a 20-acre parcel of undeveloped land is presently suitable
for development as a single family subdivision and is appropriately
zoned. Sales of comparable parcels are lacking, but the value of
residential lots in similar subdivision developments can be ascertained.
A typical appraisal procedure follows:

Idenitify the economic bracket of the residents and check the
range of sale prices of typical new homes in the area.

By distribution, or comparison with lot sales in similar subdivisions,
decide what figure represents a typical lot value in the category
of development.

Study and lay out a subdivision plan to develop typical lots.
Project the total probable gross sale price for these lots.

Estimate development costs to include:
a. Engineering or other fees

b. Cost of streets and utilities

c. Advertising and cost of sales

Estimate overhead and administrative costs to include:
a. Taxes and inspection fees
b. Financing fees and carrying costs

Deduct these direct expenses for development from the figure
derived in Step 4.

*Education Memorandum N. 1, Subdivision Analyses, rev. ed. (Chicago:

American Institute of Real Estate Appraisers, 1978).
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8. Deduct an adequate profit allowance to provide incentive for
the developer so that the calculated value of the raw land is
exclusive of development profit. (Alternatively, profit may be
provided for in the rate used for capitalization in the discounting
process.)

9. Deduct for time lag by discounting, at an appropriate risk rate,
the annual net income flow over the time needed for completion
and market absorption of the project.
The sum of these discounted cash flows represents the price at which

the land could reasonably be expected to sell and reflects the price a

developer would be justified in paying for the raw land under the assumptions

made. A critical assumption is the projection of the probable time required
for market absorption of the developed sites.

Frequently the services of an engineer are required to establish a
subdivision plan permissible under an existing building code. Evidence

to support the projected cost of streets and utilities may involve

obtaining formal estimates from contractors.

There are variations of this procedure for processing the income and
expenses from the hypothetical development, including a discounted cash

flow analysis. The important factors in the anticipated use procedure

are projected time for sale of the developed lots, estimation of develop-

ment costs, and discounting of income from sales for the estimated waiting

period before recieving this income.*

Educational Memorandum #1 is reproduced as Exhibit 15. This memorandum
provides examples to show how the value of the underlying raw land should be
arrived at.

It is obviously impossible to provide complete valuations by this appropriate
methodology for each parcel of land to be acquired. It is possible to provide
a proforma analysis of a typical parcel of land to be developed in the study
area based on the data we have gathered. This would demonstrate the sources
and uses of funds and portion of total sales revenues attributable to the land.
This would be far more relevant than some rules of thumb such as the stylized

rhetoric of the archetypal developer's formula "A third to the dirt, a third

to bringing it out and a third to me."

*The Appraisal of Real Estate, Seventh Edition, Textbook Revision
Committee, American Institute of Real Estate Appraisers, P. 147-148.
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Exhibit 6 shows an overall average lot sales for a year to be 1.44 with a variance
(standard deviation) of plus or minus .52 lots. This will be rounded to 1.5 lot
sales a year or 3 lots sold in two years. No lots are sold in year one as this

is the average delay to allow for engineering, platting, county and state approvals,
road construction, utility extension and other physical and legal preparation.

The ideal lot would have a two to one, length to width, ratio. This lot
from a developer's dream would have 150 feet of frontage with 300 feet of depth.
But other considerations such as access within and to the subdivision, configura-
tion and topography, market reaction and the subdivider's aesthetic and econcomic
motivations all work toward larger actual lot sizes. Exhibit 12 is an analysis
of 11 subdivisions showing size relationships and number of lots produced from
the total acreage. A typical or average subdivision would have 30.61 total gross
acres with 1.55 acres lost to access or roads for a total net acreage of 29.06
acres. There would be 15 lots in this prototype subdivision with an average lot
size of 1.94 acres. These figures reflect the actual practices of developers
against a best case or minimum pérmitted by zoning. To dimension an average lot,
we'll use the two to one ratio. This would produce approximately 205 feet of
water frontage for a lot size of 1.94 acres or 84,506 square feet. The retail
sales price of the lot would be a function of the lake on which it is located,
where it is located on the lake and the individual physical characteristics of
the site. Currently, lots with good rock ledge and that are well wooded on the
smaller or relatively remote lakes would bring $80 a front foot, or a typical selling
price of $16,400. Appreciation in the future for the pro forma will be calculated
by adding $1,600 after the first year of sales and $1,500 each year thereafter.

Construction expenses are minimal for this class of development as there
are usually only access roads, electricity and surveying and platting. Gravel

roads according to Bob Jovet of Leustek Engineering, Ely, Bill Trygg of the
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SIZE RELATIONSHIP OF PLATTED SUBDIVISIONS

Average
Total Net Number Lot Slze
Subdivision Acres Acres Out by Plat Acres of Lots In Acres
Everett Lake Shores 90.93 -0 - 90.93 19 4.79
Mitawanga 29.66 .8 (Walkway) 28.86 13 2.22
Tibbett's Addition 29.2 .58(Access{ 28.62 12 2.39
Pfeiffer's Subdivision 16.1 -0 - 16.1 8 2.01
McMullin's Sand Point 30.1 .89(Walkway) 29.21 23 1.27
Pine Narrows 23.4 .3 (Walkway) 23.1 13 1.78
Tomahawk Beach 21.45 3.45(Roads) 18.0 24 .75
Diamond lsland 10.92 -0 - 10.92 10 1.09
Handberg's Addition 26.8 9.04(Roads and 17.76 8 2.22
outlots)
Ev Lor Island 48.1 -0 - L8.1 26 1.85
Mannikko 10.1 2.0 (Roads) 8.1 9 =
s =
W Grand Total 336.76 Total 17.06 Total 319.70 Total 165 w
w Acres Acres Net Number -
Out Acres of Lots —
Avg. Acres  30.61 Avg. Out 1.55 Avg. Net 29.06 Avg. Lots 15 i
Total Total Avg.
Net 319.70 Lots 165 = Lot 1.94
Acres Size
Total Grand Average
Acres 4.06 H Total 336.76 = Percentage 5.0

Out Acres Reduction




Trygg Land Office, Ely, and Bill Culbert of Culbert Realty, Virginia, cost between
$5 and $6 a lineal foot. |If all the lots would butt to the road, the minimum
point to point distance would be .3 miles, but .5 miles would be more likely for
the roadway to follow the topography of the shoreline or land contours. 2,640
lineal feet priced at $5.50 is $14,520 which will be used as the road cost.
Surveying costs average $6,000 to $7,000 according to Dick Floyd of Zenith
Surveying in Ely. Harold Darlington had his Northern Lights Resorts surveyed for
sale of 13 acres divided into 18 to 20 lots for $10,000, but existing buildings
had to be placed. $6,500 will be used as the surveying and platting cost. Northern
Electric which services the area allows for an installation cost of up to $2,650.
Distances over that are billed at estimated cost. If the actual cost exceeds

the estimate, Northern Electric will absorb the cost, if the acfual cost is less,
the difference will be refunded. The cost of installation over $2,650 must be
paid one-half in cash and the other half is billed to future customers on their
electric bill over 120 months. The developer pays the first half as deposit. Of
course, the cost to bring the electricity to the property can vary greatly.

Emery Bulinski'who has developed Everett Lake Shores, Ring Rock, White lron

Lake and Bulinski's Point says that down payments run between $5,000 to $8,000.
If .3 of a mile is the minimum distance between lots and roadway, to service lots
would take at least .5 mile, one mile total extension of lines for electrical
service would require a $3,960 downpayment. Based upon discussions with Ernie
Nelson of the St. Louis County Assessor's Office and a review of the ratios of
real estate taxes to sale prices of properties sold in the last three years, pro-
jected real estate taxes should be between $80 and $150 dollars per year. $125
will be used and this will be decreased 7 percent the year after a lot is sold.

Sales commissions run between 7 to 10 percent according to Harold Darlington and
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Emery Bulinski. ‘8 percent was used. The category of management, supervisions and
miscellaneous is computed from 20 percent of the total undiscounted sales price
apportioned equally over the 11 year sell out. This category would also account
for a minimal profit if everything went according to schedule. Financing looms

as a key element in the analysis. Although construction financing is available,
it is expensive. The front end hard construction costs are conservatively low
which in turn keeps the cost of borrowed funds to a minimum. Interest is calcu-
lated at 15 percent on an added basis carried against future positive cash flows.
Further, it is assumed that the developer owns the land in question free and clear.
If the land was purchased for development or if there was an existing mortgage,
these payments would also be subtracted from income. The majority of lots of this
type are financed by the developer with a contract for deed. Typical terms are

20 to 29 percent down, 8 percent interest for 10 to 20 years, although there is

a trend to shorter 5 to 10 year notes or balloon provisions. We have used 25
percent down, 8 percent interest_and a 5 year term to reflect prepayments and
shorter terms. 80 percent of the lots will be assumed to be sold with contract
for deed financing taken back, with tHe balance sold for cash.

Exhibit 13 shows the calculation of the annual receipts from the contract for
deed financing. These amounts are then added to cash sales and downpayments as
sources of funds, see Exhibit 14. From the revenues the construction costs and
the ongoing, recurring expenses are subtracted, including interest for years with
negative cash flow. The cash flows must then be discounted to account for the
time value of money as the American Institute of Real Estate Appraisers materials
previously quoted prescribes. The discount rate applied was 10 percent, a modest
amount considering the risks involved, the long absorption period and the rate of

inflation currently existing.
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EXHIBIT 13

ANNUAL RECEIPTS FROM CONTRACT FOR DEEDS

Year

Financed Year 3 4 5 6 7 8 9
2 $12,300 $3,081 $3,081 $ 3,081 $ 3,081 $ 3,081
3 27,000 6,762 6,762 6,762 6,762 $ 6,762
4 14,625 3,663 3,663 3,663 3,663 $ 3,663
5 15,750 3,945 3,945 3,945 3,945
6 16,875 4,227 4,227 4,227
7 18,000 4,508 4,508
3 19,125 4,790
Total Receipts
for Year $3,081 $9,843 $13,506 $17,451 $21,678 $23,105 $21,133
Year
Financed Year 10 11 12 13 14 15 16
5 $15,750 $ 3,945
6 16,875 4,227 $ 4,227
7 18,000 4,508 4,508 $ 4,508
8 19,125 4,790 4,790 4,790 $ 4,790
9 40,500 10,143 10,143 10,143 10,143 $10,143
11 45,000 11,271 11,271 11,271 $11,271  $11,271
Total Receipts
for Year $27,613 $23,668 $30,712 $26,204 $21,414 $11,271 $11,271
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Ea = Ea N e R S E D = =
PRO FORMA DISCOUNTED CASH FLOW OF A SEASONAL LAND DEVELOPMENT
Year 1 2 3 ] 5 6 z 8 9 10 n 12

Lots Sold 0 1 2 1 2 1 2 1 2 1 2

Total Sales Price of Lots 0 $16,400  $36,000 $19,500 = $42,000  $22,500 $48,000 $25,500  $54,000 $28,500 $60,000
SOURCES OF FUNDS

Downpayments 265% 4,100 9,000 4,875 5,250 5,625 6,000 6,375 13,500 15,000

Cash Sales 21,000 24,000 28,500

Annual Contract Payments 3,081 9,843 13,506 17,451 21,678 23,105 21,133 27,613 23,668  $30,712
Total Revenues 4,100 12,081 14,718 39,756 23,076 51,678 29,480 34,633 56,113 38,668 30,712
USES OF FUNDS
Construction Costs

Surveying $ 6,500

Roads 14,520

Electricity 3,960 m

Miscellaneous 1,000 x
Total Costs $75,980 x

w

Real Estate Taxes 125 125 116 100 93 80 74 64 60 52 48 3
Sales Commission 8% 1,310 2,880 1,560 3,360 1,800 3,840 2,040 4,320 2,280 4,800 -
Overhead, Management, . =~

Supervision, Legal and

Miscellaneous 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400 6,400
Total Uses 32,505 7,835 9,396 8,060 9,853 8,280 10,314 8,504 10,780 8,732 11,248
Net Operating Income (32,505) (3,735) 2,685 6,658 29,903 14,790 b1,364 20,976 23,853 47,381 27,h20 30,712
Principle Financed 32,505 41,116 4k 598 h4,630 21,422 9,839 0
Interest on Loan 15% 4,876 6,167 6,690 6,695 3,213 1,476 0
Total Loan Carried Forward 37,381 47,283 51,288 51,325 25,835 11,315 0
Cash Flow 0 0 0 0. 0 0 $30,049  $20,976  $23,853  $47,381  $27,420  $30,712
Present Worth Factor .513158 466507 .424098 .385543 .350494 .318631
Discounted Cash Flow $15,420 $ 9,785 $10,116 $18,267 $ 9,611 $ 9,786
Total Present Value $91,365

$91,500 (Rounded)




The present value of the discounted cash flow '. . .represents the price
at which the land could reasonably be expected to sell and reflects the price
a developer would be justified in paying for raw land under the assumptions made."
~In this hypothetical case with its average or conservative assumptions, the present
value was $91,500, or for the 30.61 acres of gross acreage, $2,989 an acre; or on
a front foot basis for the 15 lots with 205 feet of frontage, $29.76 a front foot.
$29.76 is 37 percent of the hypothetical sales price of $80 a front foot.

Exhibit 15 is a graphic representation of the allocation of $1 from the sale

of a lot as it would be partitioned among expenses, profits, and discount factors.




EXHIBIT 15

ALLOCATION OF ONE DOLLAR
OF TYPICAL LOT SALES REVENUE

GROSS REVENUE

MARKETING COSTS

REVENUE DISCOUNTED
TO PRESENT VALUE

OF FUTURE

PRESENT WORTH m
NET REVENUE

VALUE OF THE
DEVELOPMENT

. OVERALL PRORIT é PRESENT MARKET
(murx saLE)

TOTAL DIRECT
INVESTMENT

COSTS OF DEVELOPMENT

LAND VALUE
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— VALUE RELATED ASSOCIATIONS

When we look at the relation of price of a parcel of land to its size or
waterfrontage, we are hypothesizing an associative relationship. When we say
that two or more of these variables are associated, we mean that the values they
take on tend to vary together. For example, taller people tend tobe heavier,
that is, height is associated with weight.

Another way of looking at association between two or more variables is as a
problem in estimating or predicting the values of one variable, given the know-
ledge of the values of other variables. Those variables predicted are called
criterion variables, while those variables which have measured values are called
predictor variables. Two variables are associated if one can improve the accuracy
of the estimates about a criterion variable based on information about the value
of the predictor variable.

Most all variables are represented quantitatively by means of number. Statis-
tics is the area of knowledge that controls the methods and manner of associative
data analysis. This field is vast and no attempt will be made to summarize it;
however, we are essentially c§ncerned with its multivariate methods. OQur interest
will be on three types: 1) Multiple regression and correlation; 2) Discriminant
analysis; and 3) Canonical correlation. These methods are described and distin-
guished as follows:

1. In multiple regression the criterion subset consists of a single variable
which is presumed to be interval scaled with predictor variables that are similarly
scaled or, @“dummy” variables}. The objectives of this class of techniques are
to: a) Predict the value of the criterion variable in terms of a linear combina-
tion of predictor variables. b) Describe the contribution of each predictor
variable to total explained variation in the criterion variable. <¢) Measure the
overall strength of association between the criterion variable and the full set

of predictor variables. d) Make inferential statements regarding any of the above.
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2. In discriminant analysis the criterion variable is nominal scaled,
whereas the predictor variables are (typically) interval scaled. The discrimi-
nant(s) are determined from known assignment of sample members to categories.

The objectives of this class of techniques (including classification analysis)
are to: a) Find linear combinations of the variables which best separate the
group means, i.e., maximize among group variance relative to within group
variance. b) Test whether the sample means have arisen froh a single propulation
versus two or more populations. c¢) Predict an individual's assignment to one or
two or more categories on the basis of his scores on the set of measured charac-
teristics. d) Determine the relative importance of each predictor variable in
making ''optimal'' assignments of individuals to categories.

3. In canonical analysis the analyst is not concerned with a single criterion=
multiple predictor relationship (as in ordinary multiple regression) but with
linear relationships among sets of criterion variables and predictor variables.

His objectives are to: a) Determine the maximum correlation between 'p'' criterion
variables (''p''z 1) and ''q' predictor variables (''g"'<1). b) Derive a set of
'"'weights'' for each set of criterion and predictor variables such that the weighted
sums are maximally correlated. c) Derive additional linear functions that maximize
remaining dependence, subject to being uncorrelated with the preceding set(s) of

linear compounds. Accordingly, multiple regression will beutilized to analyze

the data and search out significant relationships.

A data base of 442 comparable sales was assembled from our search of court-
house and assessor's records and the computerized data base constructed f rom
appraisers' reports by the National Park Service.

This database is in Exhibit 17. Each line (row) represents a separate sale.
Each column represents a characteristic or attribute as shown in the legend of
explanation and its score or amount. These are the variables to be analyzed.

Price is set as the criterion variable. The other variables size, water frontage
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and the like are the predictor variables. Multiple regression has already been
determined to be the method of analysis. Stepwise multiple regression will be
the particular multiple regression technique. Stepwise regression mathematicaly
selects the predictor variable which best explains association. The predictor
variables are selected in relative order of explanatory power. Obviously, this
is a laborious and somewhat complicated procedure, but the use of a computer can
make this task managable. The Stat |I*** group of statistical analysis programs
available on the GE computer timesharing network was utilized. Exhibit 18

shows the results of the computer calculations. The database file was read in
and analyzed. The method or measure for selecting the most important

variables is the F ratio. This is a measure of difference whose premise is

that the larger the value of F, the less we would expect differences to be the
result of pure chance. Usually an F value of 3 would indicate significant
relationships associated with a particular predictor variable. These are the

variables the analysis showed tobe pertinent:

Analysis Step ' The Variable Incremental F Ratio
1 Lineal water frontage 47.37
2 Type of road access 24.69
3 The lake where the
the property is located 4,12
4 Size in acres L.26

These then are the factors of variables and analysis of 442 comparable sales
reveals as the dominant contributors to value. They are shown in rank order
(a scalar measure) as the computer program selected them for their degree of

relation to value.
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EXHIBIT 18

READY

TREAD (PRICE,1,ACRE,UFF ,WUFFAC,LAKE,LSIZE,RDAC,DOCKN) FROM ZZLAND BY CASE
BUPLICATE VARIABLE: PRICE

READY

7870P

USED 28.88 UNITS
RUN STATII#s»

STATI1I 13:38CST 02/27/80 -

VERSION 79 JuL 30

g:gg; (PRICE,#1,ACRE,UFF ,UFFAC,LAKE,LSIZE ,RDAC,DOCKN) FROM ZZLAND BY CASE
442 CASES READ.

READY

TRUN SREG(PRICE,ACRE,WFF,WFFAC,LAKE,LSIZE,RDAC,DOCKN)

THIS ROUTINE REQUIRES 5 SCALARS.

FIRST, ENTER NUMBER OF INDEPENDENT VARIABLES --77

VALUE OF F-RATIO TO ENTER A VARIABLE INTO REGRESSION --73

ENTER "1™ FOR YES OR “0" FOR NO. DESIRE PRINTOUT OF RESIDUALS?

YOUR CHOICE --70

ENTER INDEX OF A FORCED VARIABLE. ENTER “0" IF NONE,

YOUR CHOICE --70

ENTER "1" FOR YES OR "0" FOR NO. DESIRE CORRELATION MATRIX?

YOUR CHOICE --70
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PROBLEM: 1

YARIABLE NEAN
PRICE 13731.
ACRE 10.425
WFF 833.74
WFFAC 201.94
LAKE 25.400
LS1ZE 1.3348
RDAC 0.52941
DOCKN 2.2050
STEP  ACTION  VARIABLE

1 ENTER UFF

2 ENTER RDAC

3 ENTER LAKE

4 ENTER ACRE
YARIABLE COEFFICIENT
CONSTANT 11343.0
ACRE 107.734
UFF 4.73145
LAKE -202.240
RDAC 4680.15

STD ERR OF ESTINATE:

EXHIBIT 18 (Continued)

DEP VAR: PRICE

STD DEV

17453.
18.150
1026.2
439.36
8.0773
0.66059
0.82493
2.4867

INCREMENTAL
F

47.37
24 ‘69
4.12
4.24

STD ERROR

52.1749
0.945748
75.8330

954.634

14055.5

ADJ
R"2 R"2
0.1474 ¢.1532

0.1537/00030,1414
PARTIAL F

4.26

25.03

4,435
24,04

- 0.3118

0.3811+,

0.3915°
90,4018

SIG LEVEL

1

96.052
00.00
96.462
00.002

Ol T3
NNl =Aas =

S, 01039
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STATEMENT OF LIMITING CONDITIONS

A great deal of the information in this report was furnished by others.
While we believe it to be reliable, Landmark Research, Inc., cannot
guarantee it.

Possession of this report or any copy thereof does not carry with it the
right of publication nor may the same be used for any other purpose by
anyone without the previous written consent of Landmark Research, Inc.,
and in any event, only in its entirety.

Neither all nor any part of the contents of this report shall be conveyed
to the public through advertising, public relations, news, sales or other
media without the written consent and approval of the author, particularly
as to the conclusions.

Protection of the client's interest regarding the report and its contents
is governed by the by-laws and regulations of the professional appraisal
organizations with which we are affiliated.

Landmark Research, Inc., will expect to be held harmless from any and all
claims that might be brought by third parties which might relate in any

way to claims for injury or damage suffered as the result of the implementa-
tion of any advice we may have given or services we may have rendered in
this connection.

~ The authors will not be required to give testimony or to appear in court

by reason of this report, with reference to the property in question,
unless timely arrangements have been previously made therefore at prevailing
per diem rates.
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SOURCES OF INTERVIEWS

St. Louis County Court House

Ernie Nelson and other Office Appraisers, Assessor's 0ffice
Mark Johnson, Tom Cambeli, Planning and Zoning Office
Randy Tyo, Register of Deeds Office

Koochiching County Court House

Ruth McLinn, Planning and Zoning Office
Tom Bartel, Don Petman, Water Sanitation Office

Contractors and Developers

Dick Floyd, Surveyor, Zenith Surveying, Ely, MN

Norm Kauffman, Developer, Energy Sciences, Biwabik, MN
Bill Culbert, Developer, Realtor, Appraiser, Culbert Realty, Virginia, MN
Russel Daniels, Contractor, Bike, MN

Bill Trygg, Contractor, Ely, MN

Bob Jovet, Engineer, Leustek Engineering, Ely, MN

Herb Novesel, Engineer, Excavator, Ely, MN

Ollie Egan, Developer, Appraiser, Realtor, Crane Lake, MN
Ray Ranta, Developer, Cook, MN

Emery Bulinski, Developer, Appraiser, Ely, MN

Harold Darlington, Developer, Kabetogama, MN

Realtors

John McKibbage, Manager, John's Real Estate, International Falls, MN
Swede Sundberg, Town & Country Realty, International Falls, MN

Dave Culbert, Culbert Realty, Virginia, MN

Verna Samich and Sales Associates, East West Realty, Virginia, MN
Broker, Landry Agencies, Century 21, Fort Francis, Ontario

Other

Allen Johansen, Cecil Hoard, Canadian Ministry of Natural Resources,
Land Department, Fort Francis, Ontario
Northern Electric Co., Virginia, MN
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s Alluvial land,
){N—gg L3~ ' U.S. DEPARTMENT OF AGRICULTURE " SERIEs frequently flooded
(%‘11 Code SOTLE-12) SOIL CONSERVATION SERVICE SFATE

a8 ode - M&Bta———-———.—

SOIL SURVEY INTERPRETATIONS L/ MLRA
CXs 3/73

These are poorly and very poorly drained, mixed alluvial soils. These materials are commonly 10 feet or
more thick and are variable in color and texture. Some areas have thick organic surface layers. Reaction
is generally slightly acid to neutral. They occupy 3 to 50 acre nearly level bottomlands adjacent to
major streams and drainageways. These soils are subject to frequent flooding.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Major . a . Coarse | Percentage less than 3 inches . Avail, Soil Shrink
Soil Classification Fract. Passing Sieve No,=« LL PI P::Y;:; Water Reac~ Swell
Horizons USDA e >3 in. Capac. tion Potens
4 10 40 200 in./hr. " L
/inches) Texture Unified AASHO A 5 /n in./in. PH tial
Surface
layer

Subsoil MATERIAL IS TOO VIARIABLE TO RATE 6.1~ Low to

7.3 {Moderate

Underlying

material

Flooding Frequent after snowmelt and heavy rains Hydrologic group: mmeemeeas

Depth to water table: 0 to 2 feet Depth to bedrock: Greater than 10 feet
Corrosivity - uncoated steel: Moderate Corrosivity - concrete: Low

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfilll poor: surface soil is low in organic matter and has seams of sand
Sand | Poor: sand occurs as bands with finer textured materials
Gravel |Poor:
Topsoil| Poopr: wet, variable soil texture; frequently flooded
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

fSeptic Tank Filter Fields Severe: high seasonal water table; frequently flooded; hazard of pollution

pewage Lagoons Severe: high seasonal water table; frequently flooded; variable soil material and
compacted permeability; danger of downstream pollution

Severe: water table is seasonally high for short periods; frequent flooding; variable

hallow Excavations
r material; poor sideslope stability

Dwellings:
With Basements Severe: high seasonal water table; frequently flooded
Without Basements Severe: high seasonal water table; frequently flooded

Sanitary Landfill
Severe: high seasonal water table; frequently flooded; variable permeability

Local Roads and Streets
Severe: frequent flooding; high seasonal water table; moderate to high susceptibility
to frogt action

Potential Frost Action

High

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

Subject to flooding; high seasonal water table; variable permeability

Embankments, Dikes, and Levees

High seasonal water table; frequent flooding; wvariable soil material

Drainage of Cropland and Pasture

Not applicable

Irrigation
Not applicable; poorly and very poorly drained soils

Terraces and Diversions .
Not applicable

Grassed Waterways Not applicable; nearly level soils

1/ Use in conjunct 3 i i S
CBOASCIUINCBLN: HESE. rare 1 se in junction with Guide to Soil Survey Inteepretation Sheets. Page 1 of 3

§,8=29,789
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Alluvial land, frequently

bg-?iﬂﬁ—! f looded
(File Code SOILS-12) 20¢

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp.Areas Severe: likely to flood after snowmelt and heavy rains
Picnic Areas Severe: likely to flood after snowmelt and heavy rains
Pleygrounds

Severe: likely to flood after snowmelt and heavy rains

Paths and Trails

Moderate: likely to flood after srowmelt and heavy rains

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

Phases of Soil Loss| Bluegrasp
Series Capability (= T AUM z
All Viw 3.0

PASTURELAND AND HAYLAND

P!;n;'e:!o( Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
1
WILDLIFE HABITAT SUITABILITY
Potential fore-- Potentlal fore«
Phases of wild Hardwood 7 Wetland Shallow
Series SG:‘; and 2“""' Herbaceous | Trees and Co;;‘{::ou: Food and Water 9:;::?;? w\aol:if{‘:d z::;;‘:;d
o rops FRumes Plants Shrubs * Cover Devel. *
A Pooxr Poor Fair Poor Poor Good Good Pooxr Poor Good

WOODLAND SUITABILITY

Phases of Ordie Potential Productivity A Wnodlgnd Management Hazards Suitable Species Other
Series natlon Important Site Erosion Equipment Seeding Plant To Favor To Plant
Trees Index Hazard Limitations Mortality Competition
NOT |APPLICABLE

RANGE

Prases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (Ib./ac.)

WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor

OTHER

Flooding, scouring and high seasonal water table limit the use of these
soils, Most areas are in unimproved pasture or are idle, The water
table depth is dependent upon the streamflow and water table of adjacent
streams and drainageways,

FOR INTERIM USE P e
Subject to change on completion of coordination between MLRA'S o itas




MN-SOILS-
11-71
(File Cod

— SRR =13

3 U.S. DEPARTMENT OF AGRICULTURE LAND TYPE _Ma.mh____ﬁ__
SOILS-12) SOIL CONSERVATION SERVICE . STATE . Misieant
s 8 SOIL SURVEY INTERPRETATIONS—/ MLRA : gg3

This miscellaneous land type includes shallow lakes, ponds and sloughs that support aquatic
vegetation, Emergent plants such as cattails, reeds, sedges and waper tolerant grasses are
present, These areas have open water most of the year. The soil material is too wet to be
classified, but is commonly a peaty muck or a loamy mineral soil. Size of the areas ranges
from 2 to 100 acres and occupies closed depressions and borders of lakes and streams.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

i | c s Percentage less than J inches . Avail. Soil Shrink
h;”;;r Claswification For:'ctt " i;‘luigj Sieve No.-= Porimen Water Reac- Swell
Hor?zons USDA . >3 in. 40 200 LL PI i:‘;::ry Capac. tion Poten-
finches) Texture Unified AASHO 7, 4 10 . . . in./in. oH tial
PROPERTIES NOT RATED - SQIL MATERIAL JNENOWN
Flooding Continual . Hydrologic group: D
Depth to water table: 49 5 feet above soil level Depth to bedrock: Greater than 10 feet
Corrosivity = uncoated steel: wwew Corrosivity = concrete: ~mm=
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfilll Poor: high water table; ponded most of the year; usually highly organic material
Sand Not suitable
Gravel | Not suitable ;
Topsoil| paams VO orl d &y ponded; poor traiiicability; usually highly organic mtez;al; medi

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields geyers: high water table; ponded most of the year; high hazard of water contamination

Sewage Lagoons Severe: high water table; ponded most of the year; high organic content in surface soil

thllow E

xcavations

Severe: high water table; ponded most of the year; usually organic soils

Dwellings

With Basements

y Severe: high water table; low bearing values and shear strength; high shrinkwswell and
usually high compressibility

[Sanitary Landfill

Severe: high water table; poor trafficability

Local Roads and Streets

Severe: high water table; ponded most of the year; high susceptibility to frost action;

Potential

high shrink-swell; low bearing values
Frost Action Eigh .

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Res

ervolr Areas High water table; ponded most of the year

Embankments, Dikes, and Levees

Soil material usually high in orgenic materials; permeable and wnstable

Drainage

of Cropland and Pasture High water table; ponded most of the year; usually drained by open ditches

Irrigation

Not applicable; excess of moisture is present

Terraces

N

and Diversions
Not applicable; no ercsicn evident

Grassed Waterways

Not applicable; level land

USOA SCI-LINCOLA. NEBR. 197}

X_.’ Use in conjunction with Guide to Soil Survey Interpretation Sheets. Page 1 of 3
5.2-29 789




MN-SQILS-3
11-71
(File Code SOILS-12)

-

Marsh

DEGREE OF SOIL LIMITATION AND.MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

Severe: high water table;

ponded most of the year

Picnic Areas

Severe: high water tablé; ponded most of the year

Playgrounds

Severe:

high water table;

ponded most of the year

Paths and Traiis Severe:

high water table;

ponded most of the year

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

Phases of Capabillt Soil Loss Corn |C.Silage | Soybeans{ Oats
Series ® Y KT T | Bu./Ac. |Tona/Ac. | Bu./Ac. | Bu./Ac
7
A1l
PASTURELAND AND HAYLAND
Phs.::'s“ Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
ie
WILDLIFE HABITAT SUITABILITY
Potential for-« B Potential for-«
Phases of wild Hardwood "Wetland Shallow
Series sf‘::hé‘:d g:"“:::' Herbaceous | Trees and Co:llfe::u- Food and Water o\:ﬁ:::{"d w:ﬁ::a"d x"h“d
raps ot * Plants Shrubs - Cover Devel, © ite udlife
A1l Very Poor Very Poor| Very Poor Very Poor|Very Poor| Good Good |[Very Poor| Very Poor| Good
WOODLAND SUITABILITY
Phases of Ordi- Potential Productivity Woodls.nd Management Hszerds Suitable Species Other
Series nation Important Site Erosion Equipment Seeding Plant To F 1
Trees ~ Index Hazard Limitations Mortality Competition o Favor | To Plant
A1l
!
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air«Dry Herbage (lb./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor
OTHER
FOR INTERIM USE Page 3 of 3
5,8-29.789

Subject to change on completion of coordination between MLRA'S
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U. S. DEPARTMENT OF AGRICULTURE
SOIL. CONSERVATION SERVICFE

sERIEs Wildwood -118
sTATE _Minnesota

SOIL SURVEY INTERPRETATIONS L/

mLra _88-1

Rev, RRL 11-72

The Wildwood series cunsists of very poorly drained clayey soils occupying concave slopes on glacial lake plains.

Typically these soils have a mucky surface layer about & inches thica. The subsoil is mottled, dark gray,

noncalcareous clay about 12 inches thick. The substratum is gray or olive gray calcareous clay. Most areas are

irregular shaped and range from 5 to 15 acres in size.

H

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO‘ENGINEERING

b v (-J & < i - 3 .lo i i
v | et e ] P ] R e | e
z S ies >3 in. - A - - | Capac., tion Potene
:l::.x;::)s T‘::g\‘:e Unified | AASHO ,“':‘ 4 10 - 40 200 { :n./hr. in Jin, ol tiad
0-6 Muck ~=  |A-8 - Not suitable for | = | == [a06=046[e35= * |5.6- -
engineering sieve pnalysils y .18 6.5
6-18 Clay CH |A-7 0 100 {100 | 95- |85-95 BO-70 |25-50 [,06-420 |410-.1L|5.6~ High
100 Te3 | .
18-60 Clay CH |A-7 0 100 | 100 | 95~ [85-95 £0~70 {25250 |,06~,20 {,09=413 7.g-h High
100 .

1 i s drologi B
teoding  Ocpasionally ponded Hydrologic group:

Depth 1o water tahle: 0.5 “iig ft, perched May to November Depth to bedrock: Greater than 5 feet

Corrosivity - uncoated steel: High Corrosivity « concrete: Tow

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

Roadfill] Poor:  high shrink-swell, low strength, wet

Sand Unsuited

Gravel | Unsuited

Topsoil| Poor: too clayey, wet

DEGREE AND KIND OF SOIL LIMITATION FOR SE[.LECTED USES

ISeptic Tank Filter Fields
Severe: water moves through the soil too slowly, wet

Sewage l.agoons

Severe: too much organic matter in surface layer, wet

[Shallow Excavations

Severe: wet, clayey

Dwellings: j

With Basements 3evere: wet, high shrink-swell, low strength
AHEXDOOEITETO:

Sanitary Landfill

Trench type Severa: wet, clayey

Local Roads and Streets
Severe: wet, clayey

Potential Frast Actinn Moderate

MAJOR SOII. FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

Fayorable, slow permeability

Embankments, Dikes, and Levees
low_strength, high compressibility
Slow permeability, clayey, wet

Drainage of Cropland and Pasture

Irrigation
€ Not needed

Terraces and Diversions

Not needed

Grassed Waterways

Mot needed

PooUsein cmpine rivn vtk Gignde o Sl Suevey i "
USDA 3CS LINCOLN. mEon 1970 - e st il Survey int=rpretation Sheets Page 1 of 3

5,0=29,789
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MN-SOILS-3
11-71 !
(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

A
comp Artws Severe: wet, poor trafficability
Picnic Areas
Severe: wet, poor trafficability
Playgrounds .
Severe: wet, poor trarficability
Paths snd Trails
Severe: wet, poor trafficability
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of Cavability |S21 Loss| OATS  JCORN BLUEGRASS|  LEGUE LEGUME
Series R T SILAGE | PASTURE | GRASS GRASS
) Bu/A /A AM T/A g AUM
a IVw a= | == | 55 N L. 3.5 542
PASTURELAND AND HAYLAND
P:::;:.“ Group Species, Yield in AUMs for Dryland (Irrigsted) Forage Production
WILDLIFE HABITAT SUITABILITY
Potential for-« Potential fore=
Phases of wild Herdwood Wetland Shallow
Series | oot Crops | evumes | Heroaceous | Trees ana | SRS | fcod ana | “Warer || Sposiand | Woodiand | wertan
Fop. ke Plants Shrubs nts Cover Devel, ¢
A Very Poor{ Poor Poor | Poor Poor |Good Good Poor Poor Good
WOODLAND SUITABILITY
. Potential Productivity Woodland Management Hazards Suitable Species Other
Phs::::’“ n(:t'::n Imporiant Site Erosion Equipment Seeding Plant To F To PI
Trees Index Hazard Limitations Mortality Competition 9.ravor 9 Plant
Black Ash LS
All W ALpon 60 Slight Severe Moderate | Severs Black
Bla 'k Spruce
pruce
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Aire-Dry Herbage (Ib./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor |
OTHER
AR i FOR INTERIM USE a2t ied

Tee—oTTomp let ion AT Cootdination between MLRA'S
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MN-SOLLS-3 U. S, DEPARTMENT OF AGRICULTURE series _Taylor - 122
11-71 SOIL. CONSERVATION SERVICE sTATE _Minnesota

i -12 2
(Fels Soetohsl® SOIL SURVEY INTERPRETATIONS L/ uira 88
. . - Rev. RRL  11.72
The Taylor series consists of well drained and moderately well drained clayey soils occupying nearly level to
hilly slopes in glacial lake plains. Typically these soils have a §ilt loam surface layer about & inches
thick. The subsoil is dark brown or dark grayish brown medium to slightly acid clay. The substratum is
grayish brown calcareous silty clay. Most areas are irregular shaped but some areas are elongated ridges.

ESTIMATED SOIL”PROPERTIES SIGNIFICANT TO ENGINEERING

; 1 han 3 inches Avail, Soil Shrink
Msili‘:r Classification ‘l:-‘::;‘t.e PGPC!;;::‘,;;;;:’:; -‘:“. . LL P1 P:i'::;~ Water R_enc- Swell
Horizons | USDA |, iieq | aasHo |23 0™ | oy 10 40 200 in./he, | C3Pac. | tion P";'l"’
l/inches) Texture To ) in./in. pH tia
0-6 Silt ML A=l 0 100 | 100 |95-10095-100 | 20-35| 0-5 £63-2,00 ,22- |5.6- | Low
loam 2k _6.5
6-21 | Clay CH A-7 0 100 1100 95-100| 85-95 | 50-70| 25-50|,06-4.20 |.10-,14 5.2-5‘ High
21-60 | Silty CH A-7 0 100 | 100 |95-100| 85-95 | 50-70 25-50].06-.20 «09-.13( 7.4~ High
clay 8.4
Flooding None Hydrologic group: D
Depth to water table: Greater than S feet . Depth to bédfO_Ck: Greater than 5 feet
Corrosivity -~ uncoated steel: High i éprrosivi(y = concrete: Low
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfill Poor: poor shear strength, poor workability, high shrink-swell
Sand Unsuitable
Gravel Unsuitable
Topsoil Poor: friable material is thick, low organic matter

DEGREE AND KIND OF SOIL LIMITATION FOR SELLECTED USES

eptic Tank Filter Fields

Severe: slow permeability
Sewage Lagoons

Slight: 0-2 percent slopes; Moderate: 2 to 6 percent slopes; Severe:

more than 6 percent slopes
Shallow Excavations

Severe; poor workability

Dwellings: .
With Basements -Severe; high shrink-swell
RCBIOCEX IR -

Sanitary Landfill

(trench type) Severe: poor workability

Local Roads and Streets

Severe; high shrink-swell, low bearing strength
Moderate

Potential Frost Action

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Arcas K
SloW permeability

Embankments, Dikes, and Levees

Low to medium shear strength; fair to poor compaction characteristics
Usually not needed

Drainage of Cropiland and Pasture

Irrigation
S10x hilite

Poor workability

Terraces and Diversions

Grassed Waterways

Poor workability

1 Pse ta coniunction v ith Guide n Soil Surv i
U308 $C3 LincoLn mean 1oy ! 1 wiide t oil Survey Internentation Sheets,

Page { of 3
5, 8-29,789




— SRR

(File Code SOILS-12) Taylor

DEGRE= ZF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

A
Famp L. Moderate: slow permeability; Severe: greater than 12 percent slopes
Pienie Aress Slight: O to 6 percent slopes; Moderate: 6 to 12 percent slopes; Severe: greater than 12
PeITEIC Y IvpeY
Filayerounds Moderate: slow permeability; Severe: greater than 6 percent slopes
Paths and Trails ]
Slight: O to 18 percent slopes; Moderate; 1% %o 2% percent slopes
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of il Soil Loss Comn
Series Capability === Oats | Silage legume - Grass Bluegrass
Hay Pasture Pasture
B/A T/A T/A AlM AWM
0-2% slopes IIs Wh313.2 70 1L N 6.6 S.h
2-6% slopes IIe 70 12 h . 6.6 S.l
6-12% slopes IIle 65 12 35 59 L.8
2-12% slopes IIle 65 12 3.5 §.9 L.8
12-25% Slopes Vie - -- -—- 5.0 L.
PASTURELAND AND HAYLAND
Pg::::‘o‘ Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
- Potential fore- Potential fore«
Phases of Wwild Hardwood Wetland Shallow
Series SG':lg."d ﬁ"“’s' Herbaceous | Trees and Co;‘(loroul Food and Water Openinnd Woodland Wetland
ee rops egumes Plants Shrubs ants Cover Devel. Wildlife wildlife Wildlife
A1l Good Good Good Good Good Poor Poor Good Good Poor
WOODLAND SUITABILITY
Phases of Ordi~ :’:;:::::: P"’du'?s':“:ﬂy — Wo;dlnvnd M-lnager:en‘; Huazards = Suitable Species Other
: 2 on quipmen Seeding 3 ant
Series nation Trees Index Hazard Limitations Mortality Competition Ta Favor To Plant
Aspen 79 Slight t¢
Al 10 Red Pine S5 Moderate| Moderate | Slight Moderate W. Spruce|l W. Sprucs
WhitePine 50 0 to 12% to to to Red Pine | Red Pine
White slopes; | Severe Moderate | Severe Basswood | Basswood
Cpruce S8 Severe Aspen
T2t T el
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of AireDrv Herbage (lb, /ac.)
WINDBREAK
Group Adapted Trees to Plant | Tree Height Prediction Reiative
at 20 Years Age Vigor
) OTHER
FOR INTERIM USE Page 3 of 3

Subiert to charte on completion of coardinatien between MLRA'S Tndd:In




Permeability is moderate.
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U. S. DEPARTMENT OF AGRICULTURE SERIES .Smnna:.lﬂ__
SOIL CONSERVATION SERVICE STATE m'nnﬁﬁi“
SOIL SURVEY INTERPRETATIONS L/ MLRA _88 and 92

Revised Draft DDB 1-73

The Speoner series consists of nearly level, poorly to somewhat poorly drained soils formed in silty lake laid
sediment. These soils are slightly concave areas in glacial lake bottoms. Native vegetation was forest.

In a representative profile,
The subsurface layer is light brownish gray loamy very fine sand about 9 inches thick. The subsoil is
mottled olive gray friable loam about 7 inches thick. The underlying material is light olive gray silt loam.
The available water capacity is high to very high and the organic matter content
is medium. The inherent fertility is medium. These soils are stone free.

the surface layer is very dark gray, very fine sandy loam about 6 inches thick.

LSTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Corrosivity = uncoated steel:

j . . (o £ Pe tage less than 3 inches Avail. Soil Shrink
Ms?ﬁr Classification Ff::z.e Ucel:a::ig Sieve No.== L P1 P::;';:;- Water Reac- Swell
i 5D s >3 in. . Capac. tion Potene
f‘i::‘:::)‘ T‘;'im’; Unified | AAsHO |77 ° 4 10 40 200 | e SRR o b
0-15 Very fine M A=l 0 100 | 100 | 90~ [35-80 | 20-30|1-10 | 2.0- 0.20- | 6.1- | Low
sandy loam or ML 100 6.0 0.22 7.8
15-22 Loam ML Alor| O 100 | 100 | 90- [75-90 | 20-LO|5-15 | 0.6- 0.17~ | 6.1 Low to
or CL| A= 100 2,0 0.19 7.8 |Moderate
22.60 Silt ML A=l 0 100 | 100 | 90- {75-90 | 20-30{1-10 | O.6=- 0,20~ | 7.4~ | Low
loam 100 2.0 0.22 8.k
Flooding Slight Hydrologic group: C
Depth to water table: ] t5 3 feet Depth to bedrock: QOver 10 feet

High

Corrosivity = concrete: [qow

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

Road(illl Doope  hioh £

Sand Not. suitable

rn:z.ac:inn,_pnnzlx_Ln_sameuha:_pnn:1x;d:a;ned,_pann_s:ab11;:g,____shxnnksauell__________

ML material; low to moderate |

Gravel | Not suitable

Topsoil| Poor: thin surface; poorly to somewhat poorly drained

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields

Severe:

high seasonal water. table; moderate permeability

Sewage Lagoons

iShallow Excavations

Severe: high seasonal water table

Severe: high seasonal water table; poor stability; good workability; poorly to
somewhat poorly drained
Pwellings: Severe: high seasonal water table; poorly to somewhat poorly drained; severe frost
W%th Basements - action
Without Basements Severe: high seasonal water table; poorly to somewhat poorly drained; severe frost
Sanitary Landfill )
Severe: seasonal water table at depths of 1 to 3 feet; fair trafficability when wet;
silty texture; poorly to somewhat poorly drained
Local Roads and Streets . RO N
. Severe: high susceptibility to frost action; high seasonal water table; poorly to
somewhat poorly drained; ML material
Potentiai Frost Action 1 oh
£

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

Embankments, Dikes, and szezs Eompacted pemem and compresn%ﬁxgy are me%mn, water table seasonally high;

piping resistan

q:.n_nﬁn‘_smr_nmnaﬁx,m sm::.gk -swell is low
Drainage of Cropland and Pasture waier table 1s seasonally high; permeavility iIs moderate; there are no stones

Irrigation

digh to very h1gh available water capacity; medium water intake rate; moderate perme-
ability:

pocrly to somewhat poorly drained; nearly level

Terraces and Diversions

Not applicable; nearly level

Grassed Waterways

Poorly to somewhat poorly drained; moderately erodible ; nearly level; good to fair

workability

1

Use in conjunction with Guide to Soil Survey [nterpretation Sheets.
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~pocnes.~2 DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
[ Camp Areas Severe: if not drained; high seasonal water table; occasionally ponded; fair traffic-
ahilitys; stone free: level ’ i A
Picnic Areas Severe: if not drained; gh seasonal water table; occasionally ponded; fair traffic-
ahilitys stone frees Jevel - -~ .
Playgrounds Severe: if not drained; high seasonal water table; occasionally ponded; fair traffic-
ahilitys stone fress lavel - : i
Paths and Trails Severe: if not drained; hign seasonal water table; occasionally ponded; fair traffic-
ability; stone free; level.
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS-~(High level management)
Phases of . Seil Loss| Corn Bluegrasd
Series Capability =r==r 517200 Qats Pasture Potatoes legume-Grass Hay |
T/4 Bu AUM Cwt. Tons AUM
0-2% slopes IIIw - - 1 9% 5.0 500 LS 6.5
PASTURELAND AND HAYLAND
P';:::‘o‘ Group Specles, Yield in AUMs for Dryland (Irrigated) Forage Production
1/
WILDLIFE HABITAT SUITABILITY
Potential fores Potential fore-
Phases of . Wild Hardwood Wetland Shallow
Sries | soea Crops | Legumes | Hersmceous | Trees ana | CTUNOU | faodang | Warer || Operiend | Woodinnd | Weitand
i rops gumes Plants Shrubs ants Cover Devel. ©
A1l Poor Fair Fair Fair Poor Good Good Fajir Fair Good
WOODLAND SUITABILITY
Potential Productivity Woodland Management Hazards Suitable Species QOther
Phs".e"d O‘r:lt- Important Site - Erosion Equipment Seeding Plant To Fav To PL
erie nation Trees Index Hazard Limitations Mortality Competition ».Favos oAt
Aspen 50-60 Slight |Moderate Moderatd Severe Aspen W. Sprucg
A1 3w | Red Pine 50-60 W, Spruce(W. Pine
W, Pine 50-55 W. Pine
W, Spruce 50-60
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (1b./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor
Mot'ierate naturgl productivity. vChoir:e of crops is restricted by the poorly drained condition of the
solI_L and by so:.I.I. temperatures, Workability is good; the rooting zone is deep., This soil must be
drained for.ma.xlmum production. Fertility must also be increased. High to very high available
water capacity.

FOR INTERIM USE

VSDA-SCS-LINCOLN, NEBR, 1973 Subject to change on completion of coordination between MLRA's
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Initial Review Draft - WJA-2-72

N-S0ILS-3 U.S. DEPARTMENT OF AGRICULTURE sEries _Baudette (7
11-71 a0t SOIL CONSERVATION SERVICE sTaTE _Minnesota
File Code -

SOIL SURVEY INTERPRETATIONS L/ MLRA __88

The Baudette series consists of nearly level to sloping, moderately well to well drained soils formed in lake
laid -silcs. These are generally on broad flat areas but are also on gentle sloping or sloping areas along
drainage ways. Native vegetation was forest, In a representative profile, the surface layer is dark grayish
brown loam about 8 inches thick. The subsoil is dark yellowish brown, friable clay loam about 7 inches thick.
The underlying material is yellowish brown silt loam. Permeability is moderate. The available water capacity
is high to very high. The inherent fertility is moderate. The organic matter content is low.

Stone free.

‘ ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

j . . Coarse | Percentage less than 3 inches s .| Avail. Soil Shrink
MS:’;T Classification Fract. Passing Sieve Nn.ew LL PI P::;;:; Water Reac- Swell
ori usba 2 >3 in. . Capac, tion Potene~

"::‘:::)’ Texture | Unified | Aasho (731 4 10 40 200 ino/hr, | (RPRE - e
0-8" loam ML A-4 0 100 100 |95-100f 75-90{ 20-40{ 1-10 0.6~ 0.20- 6.6- Low
2.0 0.22 7.3
8-15" clay CL A=b 0 100 100 95-100{ 75-90 | 20-40{ 10-20| 0.2- 0.15~ 6.1~ Mod.
loam 0.6 0.19 7.3
15-60" silt ML A«4 0 100 100 95-100f 75-90 | 20-40| 1~10 0.6- 0.20- 7 b Low
loam 2.0 0.22 8.4
Flooding Slight Hydrologic group: g
Depth to water table: 3 to 6 feet Depth to bedrock: Qver 10 feet
Corrosivity - uncoated steel: Moderate Corrosivity = concrete: Slight

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfilll Fair: Low to moderate shear strength and medium compressibility; moderate frost action.
Sand Unsuitable.

Grawel Unsuitable,

Topsoil| Good to fair: Surface texture is a silt loam with a low amount of organic matrer.
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

eptic Tank Filter Fields Severe: Moderate permeability; seasonal water table at 3 to 6 feect,
Severe on. slopes over 12%.

Sewage Lagoons Moderate: Severe on slopes over 6%; permeability is moderate, There are no coarse

fragments present and there is low organic matter content,

[Shallow Excavations Moderate: Poor to fair stability; seasonal water table at 3 to 6 feet; medium
- ‘resistance to piping.
Dwellings: . Moderate frost action; severe on slopes over 15%.
With Basements Moderate: Seasonal water table at 3 to 6 feet, Moderately well to well drained, /
Without Basements Moderate: Moderate frost action; severe on slopes over '15%.

Sanitary dfill R
anitary Landfi Moderate: Moderately well to well drained, seasonal water table at 3 to 6 feet,

ocal d d Street
Local Roads an Teste Moderate: Moderate frost action; moderate on slopes over 12%., ML material,

Potential Frost Action Moderate.

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Permeability and resistance to piping are medium; organic matter content is low.

Pond Reservoir Areas

Embankments, Dikes, and Levees Compacted permeability and compressibility are medium; depth to the water table
is 3 to 6 feet, ping resistance is poor, poor stability poor com [
Drainage of Cropland and Pasture Not needed.

irrigation Available water capacity is hish to very high. Intake rate rapid; moderate ermeability and is
moderately well topweuydraine 3 soils ‘occupgy nearly level to golling ateas.p 7
Terraces and Diversions

Not applicable because of the shortness of the slopes,

Grassed Waterways Moderately erodible; moderate slope limitation on 2 to 6% slopes; severe on slopes over 6%,

¢ 3 se in conj i 'i S0il Sury . ‘
USDA SESLINCOLN NEaA Lass 1.° Use in conjunction with Guide to Soil urvey [Ntechretation Sheets

. . Page 1 of
$ N.?0 vaq
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MN-SOILS-3 Baudette
11~71
(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Page 3 of 3
5:4-29.785

Camp Areas Slight - Good natural drainage and depth %0 water table is deep; permeability is moderate.
Surface X e ig a lo and no one e % alopes: severe on slopes bog.,
Picnic Areas Slight - Good natural drainage and depth to water table is deep. Surface texture is a loam &
na §2nnaq present; modex =12% H H : r 12%
Playgrounds Slight - Erosion increases with slope; natural drainage is moderately well to well and depth
to. water table is deep,Surfac i H - ) n
Paths and Trails | Slight - Surface texture is a loam and there are no stones present; 6-12% slopes.
12 slopes,
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High leve! management)
Phases of Capabitity [SoiL Loss|  Corn Qats [eg.-Grasd Potatoes Legume~Grass
Series IR T T 1 Tona Bu. Pasture Bu, T/A
AUM g
A 0-2% slope IIc .37 k4.3 hiR 90 5.2 500 4.5
B 2-6% slope ITe 3743 13 90 5.2 450 L.5 A
BC 2-12% slope IITe 37143 12 90 5.2 Loo 4.5
DE 12-2%% slope VIe 37143 120
PASTURELAND AND HAYLAND
Pg:i::’d Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potential fore- Potential fore«
Phases of . Wwild Hardwood Wetland Shallow
Series sf::‘g:gmi 2:":::,' Herbaceous | Trees and Co;\li::::ul Food and Water O‘ztl:::rnd W"a:;:;:\fnd :e;;;“?d
P i Plants Shrubs Cover Devel, il € i1dlife
0-2% Good Good Good Good Poor Poor Poor Good Good Poor
2-5% Fair Good Good Good Poor Very Poor| Poor Good Good |Very Poon
6129 Fair Good Good Good Poor  Very Poor [Very Pooyﬂ Good Good |Very Poon
_WOODLAND SUITABILITY
Phascs of Ordi- L Potential Produet.ivitv Wood!fnd Management Hazards Suitable Species Other
Series nation Important Site Erosion Equipment Seeding Plant To Favor To Plant
Trees Index Hazard Limitations Mortality Competition o Plan
All 1o Aspen 70-85 Slight Slight Slight Severe Red Pine Red Pine
Red Pine | 55-65 Mod. on | Mod. on White spruce White
White Ping 50-60 slopes 3lopes Aspen spruce
over 12%| over 1% Wwhite Pine Birch
Basswood
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air«Dry Herbage (Ib,/ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor
OTHER
CROPLAND: Above average general productivity. Choice of crops is restricted by cool soil temperatures.
Workability is good; the rooting zone is deep; depth to water table is deep; susceptibility to erosion is
great on the steeper slopes. Very responsive to proper fertilization and management. Generally has an
effective snow cover over winter. High to very high available moisture capacity. Average annual
precipitation ranges from 20 to 27 inches with 3/L of it during the growing season.
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{RTSC Trial Form U.S. DEPARTMENT OF AGRICULTURE serres Indus 172
File Code Soits1s SOIL CONSERVATION SERVICE

STATE _Minnesota

SOIL SURVEY INTERPRETATIONS 1/ MLRA __88, 89

Rev. Ge10=71

REV. ROP-ELB 8-71

and somewhat poorly drained, nearly level, clayey soils with slow permeabiaity on
';E::a;r?alf:egiai,::‘:lyrhe surface lager ii black clay about 2 inches thick. The subsurface layer is dark
gray clay loam about 4 inches thick. The subsoil is very firm dark gray and olive gray clay. The under-
lying material is olive and olive gray clay with mot;les. 'Native vegetation was mixed deciduous and
coniferous forest.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

i Coarse | Percentage less than 3 inches 5 Avail. Soail Shrink
MSaoJicl" Classification Fract. Passing Sieve No.-- LL PI P:m:; Water Rgnc- Swell

Horizons | USDA | y;oired | aasuo |73 I 4 10 40 200 in./hr, |C3Pac. | tion | Poten

(inches) Texture %o in./in. PH tial

0-5 Clay and CH A-7 100 |95-10Q 85- [70-90 |50-70 | 30-50{.06-.20].13-.16 5.6=6.5 Mod.-
clay 95 High
loam

523 c lay CH A-7 100 100 | 95- [85-95 |50-70 B0-50 |.06~.20|.10-.14{5.6-7.8 High

100

23-60 clay CH A-7 100 100 85-100{85-95 |50-70 | 30-50{,06~.20 |.09-.13|7.5-8.0 High

Flooding S1light Hydrologic group: D

Depth to water table: Seasonsal high water table at 1 to 3 feet. Depth to bedrock: Greater than 5 feet.

Corrosivity - uncoated steel: Very High Corrosivity = concrete: Moderate

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

RoadfilliPoor: poor shear strength, poor workability, high shrink-swell, high compressibility. °

Sand Not suitable.

Gravel INot suitable.

Topsoil |Poor: fine textured, low organic matter.

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

ISeptic Tank Filter Fields Severe: slow permeability; fine soil texture; seasonal high water table at 1 to 3 feet;
poorly and very poorly drained.

fewage Lagoons Severe: slow gemubtlity; nearly level slopes; fine soil texture;
at 1 to 3 feet.

but seasonal high water table

hallow Excavations Severe: high water table; fine textured.

Dwellings: Severe: Poor shear strength; high shrink-
at 1 to 3 feet.

swell; high compressibility; seasonal high water tablef

Sanitary Landfill Severe: Poorly and very poorly drained

; slow permeability; fine soil texture; poor workability;
slippery when wet.

Local Roads and Streets Severe:

Poorly and somewhat poorly drained; fine soil texture; high shrink-swell
potential.

Potential Frost Action Moderate - SOil texture, poor and somewhat poor drainage

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas Slow permeability; good resistance to piping.

Embankments, Dikes, and Levees High compacted permeability; high cowpressibility; seasona
to 3 feet; good resistance to piping: poor sh ar strength; high shr

Drainage of Cropland and Pasture Fine textured material throughout; seasonal high water table at 1 to 3 feet; 2
slow permeability: occasionally flooded or ponded.

1 high water table at
-8 .

Irrigation Usually not considered because of the

poor and somewhat poor soll drainage; slow permeabllity;
very slow intake rate,

Terraces and Civersions

Grassed Waterways Fine textured material throughout;

poor and somewhat poorly drained; usually nearly level
topography; poor workability.

1. U in conjuncti i i to Soil Surw
V3oAsCSUNCOLR mEnn. 197t 1+ Usein njunction with Guide to Soil Survey Interpretation Sheets.
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Indus 172

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas Severe: Slow permeability; poorly and somewhat poorly drained; moderately fine and fine
textured surface.
Picnic Areas Severe: Poorly and somewhat poorly drained; moderately fine and fine textured surface.
Playgrounds Severe: 5low permeability; poorly and somewhat poorly drained; moderately fine and fine
textured surface.
Paths and Trails | Severe: Poorly and somewhat poorly drained; moderately fime and fine textured surface.
a CAPABILITY, SOIL L.OSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of [Soil Loss| Oats |Alfalfa~| Alfalfa-  Clover- “Iover= Blyegrass
Series Capability K T Bu 8fass Pi}\{?f&h - !P.;ffl%n Auﬁ"e
0 to 2% slopes | IIIw -] - 65 4.0 6.0 3.5 5.2 4.8
% PASTURELAND AND HAYLAND
P’;:::'“ Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
a WILDLIFE HABITAT SUITABILITY
Potential fore« Potential for--
Phases of Wild Hardwood Wetland Shallow
Series sGr:ln and Grasse, Herbaceous | Trees and Copn‘lle:ous Food and Water o;;:::d w::;:l‘"d ;eufﬂd
a eed Crops Legumes Plants Shrubs ants Cover Devel. * iife l1diife
All Poor Fair Fair Fair Fair Good Good Fair Fair Good
WOODLAND SUITABILITY
™ Potential Prcd\Ettvftv Woodland Management Hazards Suitable Species Qther
P’;”':’ of C:;ﬂ- Important Site Erosion Equipment Seeding Plant To F T 1
eries nation Trees Index Hazard Limitations Mortality Competition o Favor ¢ Plant
0 to 2% 2w Aspen 76 Slight | Moderate |Moderate | Severe White
slopes spruce,
White spru¢e 53 White ping
" RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air<Dry Herbage (lb./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor
i
CROPLAND
" General productivity is moderate to high if the wetness hazard has been corrected and the iime and
fertilizer requirements are met. Climate restricts the choice of crops. Snow cover is common ly
continuous throughout the winter.

FOR INTERIM USE Page 2 of 2
Subject to change on completicn of coordinatiom between MLRA'S
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MN-SOILS- 3 U. S. DEPARTMENT OF AGRICULTURE SERIES W
11-71 SOTLE1H) SOIL CONSERVATION SERVICE STATE
(Pl Coat SOIL SURVEY INTERPRETATIONS L/ ura 89 & 90-2

D.P. RL 272
This series consists of nearly level to very steep, excessively drained soils formed in outwash material, These
soils are on outwash eskers and ice-contact glacial deposits. Native vegetation was forest. The surface layer
is dark reddish brown decomposed plant remains about 2 inches thick. The subsurface layer is gray very grav?lly
coarse sandy losm about 5 inches thick. The subsoil is strong brown, gravelly loamy sand ahout l(_) inches thick.
The underlying material is brown very gravelly coarse sand. Permeability ;s very rapid. The available water
capacity is very low and organic matter content is low. These 8o1ls contain many cobbles and boulders.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Maj . Coarse | Percentage less than 3 inches - Avail, Soil Shrink
“Sao,iT Classification Fract. Passi Sieve No,~~ LL PI p;:;,;:; Water Reace Swell
Horizons USDA >3 in, Capsc. tion Potene
AASH 4 10 40 200 in. /e,
(inches) Texture Unifled ASHO %s in./in. PH tial
0-15 | Very GW, | A=l | O=10 [20-60 | 10=5 L=30 [0=5 | NP NP |Greater | 0.03- |5.1~ Low

Gravellyl GP c»
loamy SP
sand

than 204 0O .OS 6.5

15-60 | Very GW, | A=l | 5-20 | 20=6q 10-54 L~30 | 0~5 NP | NP [Greater| 0.02- |5,1-
Gravelly GP or than 204 0.04 | 6.5

loanmy sP
sand
Flooding None Hydrologic group: A
Depth to water table: Greater than 5 feet Depth to bedrock:

Normally greater than 6 feet
Corroslvity « concrete: Low

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

-~ Good: high sheer etrengh; low compressibility
Sanid Poor: quantity of sand is low

Sravel | Good: stones and bouldars :
Topsoil Poor: coarse textured; stonss and boulders

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Corrosivity - uncoated steel: Low

[Septic Tank Filter Fields

Slight: very rapid permeability; moderate on 6 to 12 percent siopess severe on
slopes over 12 percent; hazard of polluting underground water

Sewage Lagoons

Severe: very rapid rermeability; coarse textured

hallow Excavations

Severe: stones and boulders; very gravelly

Dwelli 3
ew;:}‘,g.g._.ﬂu"“, Slight: on O to 6 percent slopes; moder

ate on 6 to 12 percent 8lopes; severe on
more than 12 percent slopes
Sanitary Landflill

(trench type) Severe: very rapid permeability; coarse textured

Local Roads and Streets

Slight: on 0 to 6 percent slopes; moderats on 6 to 12 percent slopes; severs on
more than 12 percent slopes.

Potential Frost Action

MAJOR SOIL FEATURES AFFECTING SELECTED USES
High compacted permeability

Pond Reservoir Areas

Embankments, Dikes, and Levee
Eﬂompwtad permeability: low compressibilitys hi

shear strength

Drainage of Cropland and Pasture

Irrigation

Very low available water capacity

Terraces and Diversions

Coarse textured; stones and boulders

Grassed Waterways

Coarse textured; stonea and boulders

VI0MICK LInCOLN mewm 1o7e 3 U'sein conjunction with Guide to Soil Survey Interpretation Sheets.
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MN-SOILS-3
11-71
(File Code SOILS-12)

=26~

Toivola 215

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas Moderate: many coarse fragments at the surface; O to 12 percent slopes; severe on more
than 12 percent slopes

Picnic Areas Moderate: tme.mr goarse fragments at the surface; O to 12 percent slopes; severe on more
han 12 percent glopes

Playgrounds

Severe: many coarse fragments at the surface

Paths and Trails | Moderate: many coarse fragments at the surface; O to 25 percent slopes; severe more than

25 percent slopes

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

Phases of . | Seoil Loss agture Grags-
Series Capability 7 T Legume
ATM T/A
2-12% slopes Ivs L2013 3 2.0
12-L5% slopes ViIs 2.25 -

PASTURELAND AND HAYLAND

Phases of

Series Group

Species, Yleld in AUMs for Dryland (Irrigated) Forage Production

WILDLIFE HABITAT SUITABILITY

I Potential for-- Potential fore«
Phasen of Grain and Grasses, Wild Hardwood Coniferous Wetland Shaliow Openland Woodland Wetland
Series Seed C Le Herbaceous | Trees and Plant Food and Water WiLd11€ Wild1if Wildlif
ce rops gumes Plants Shrubs ants Cover Devel, ¢ + © Haiile
All Very Poor | Poor Poor Very Poox| Very PooxVery Poor| Very Poor [Very Poor Wery Poor
Poor
g " WOODLAND SUITABILITY
Potential Productivity Woodland Management Hazards Suitable Species Other
Phs::r:sof ngz'ij;n Important Site Erosion Equipment Seeding Plant To Fav To BI
Trees Index Hazard Limitations Mortality Competition ° oF. ° ant
@» All s [Jack Pine |LO or lesd Slight Moderate O-|Moderate Low Jack Pine|Jack Pinej
/ Trembling | 50 or less increasds 12% slopes to
Aspen ith increases severe
teep with steep
lopes Islopes
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (Ib./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor
OTHER
i
B
5,N-25,789
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‘N-SOLLS-3 U. S. DEPARTMENT OF AGRICULTURE series Menahga 2858
o 11-71 SOIl. CONSERVATION SERVICE ‘ staTe _Minnesota
) rile Code SOILS-1l) 1/ 38
SOIL SURVEY INTERPRETATIONS = MLRA s 90
This series consists of deep excessively drained soils formed im glacial outwash under coniferous forest
on outwash plains and valley trains. Typically they have black and very dark grayish brown loamy coarse sand
L inches thick: dark brown, dark yellowish brown and brown coarse sand subsoils 20 inches thick; and pale brown
coarse sand underlying material. Slopes range from O to 12 percent. Most areas are forested, a few cropped or
pastured.
ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING
Major . . R Coarse | Percentage less than 3 inches .| Avail Soil Shrink
S;::"x‘i Ciassification Fract, Passing Sieve No.-- LL PI P::::; Water Reac- Swell
i ilorizons USDA . >3 in. . Capac. tion Poten=-
i hemy | Texture | Unified | AASHO - 4 10 40 200 LGN Ry oH P
0=l 1cos ™ A=2 - 195-100,85-100 60-80{10-30 | - - |6.0-20 [0,10- [L.5-6.0 Low
0.12
] cos, s| sP A-3 - |95-10085-10050-75 | 0-10 - = 5.020 0,05~ hLS5-6.0 Low
| 0.07
Flooding None Hydrologic group: A
Depth +o warer table: Ereater than & feet Depth to bedrock: greater than 60 inches
Corrosivity - uncoated steel: LOW Corrosivity - concrete: Moderate
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfilll Good
Sand Good
iGrhuel Unsuited
|T 2psoil) Poor - to0 sandy
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES
is-:_mic Tank Filter Fields Hazard of pouutian
l 0-8%: slight 8+%: moderate - slope
I Fewage Lagoons Hazard of pollumtion
Severe - seepage
IShallow Excavations
Severe -~ cutbanks cave
a Lwellings:
With Basem
Wihom e o 0-8%: slight 8+%: moderate - slope
Sanitary Landlill Hazard of pollntian
l Severe .- seepage
Locul Roads and Slrent‘s
0-8%: slight  8+%: moderate - slope
l Porestinl frast Action Ia
MAJOR SOIL FEATURES AFFECTING SELECTED USES
i’ond Reservoir Areas
Seepage
Embankments, Dikes, and l.evees “
Seepage
Drainage of Cropland and Pasture Not needed
Irrigation
Droughty, seepage
Terraces and Diversions
Erodes easily, too sandy
Grassed Waterways
Droughty
! OIS AT Lo Usem conjunertion with Guide to Soil Nurvey Interpretation Sheets. Page L of 3
5,%-29, 783
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MN-SOILS-3
11-71

(File Code SOILS-12)

28~

Menahga

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

258

)

A
Comp Arsax Moderate - too sandy
Picnic Areas Moderate - too sandy
P d
iaygtounds 0-6%: moderate - too sandy 6+%: sevare - slope
Path d Traiis
i Moderate - too sandy
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of Capabilit Soil Loss|{ Corm Qats Grass-Legume Rentucky Eluegrass
Series apa Y IR T | Silage Hay s
(tons) | (Bu) (tons) (am)
0-12% hs 2015 8 Lo 2,5 1.2
PASTURELAND AND HAYLAND
P‘;::::sof Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potentlal for=- Potential for«=
Phases of wild Hardwood Wetland Shallow :
Series sf'::;::i g:“:::" Herbaceous | Trees and C‘:;:'?“' Food and Water pr;:::lnd w;;;:;;."d z:‘;fﬂd
P s Plants Shrubs nty Cover Devel. e’ M 1dlife §
A1l Poor Poor Fair Poor Poor V. Poor|V, Poor Poor Poor V. Poor
WOODLAND SUITABILITY
" Potential Productivity Woodland Mlnnsemem Hazards Suitable Species Other
Fhs::ie:‘of nc:::’: [mportant Site Erosion Equipment Seeding Plant To F
" Trees Index Hazard Limitations Mortality Competition o Favor | To Plant
Red Pine 56 Red Pine
Al 3s (White Pine Sk White
Jack Pine 60 Spruce
White 59
Spruce
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage {lb./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Vears Age Vigor
Eastern Red Cedar
Group 6 Red Pine 20
Jack Pine 21
Ponderosa Pine 20
OTHER
‘
FOR INTERIM USE Page 3 of 2
Subiect to chan 5.4-29 789

pletion of —oorttnaTton BeTWeen TINA ™S
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MN-SOILS-3 U.'S. DEPARTMENT OF AGRICULTURE SERIES Unnamed (482)
%{‘ii e wo1Le-1d) SOIL CONSERVATION SERVICE iy STATE _Minnesota
Fi Cod ~Lla y
SOIL SURVEY INTERPRETATIONS =’ MLRA _ 088

Initial Review Draft JAS L-7L
This series consits of nearly level, somewhat poorly and poorly drained soils, formed in fine sands underlain
by clayey material at about 28 inches. Native vegetation is forest. The surface layer is grayish brown fine
sand about 6 inches thick. The subsoil is olive brown fine sand about 22 inches thick. The underlying mat-
erial is olive gray clay. Permeability is rapid in the sandy portion and slow in the clayey portion. The
inherent fertility and organic matter content are low.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

AMaj . < Coarse | Percentage less than 3 inches .| Avail Soil Shrink
\lsao)iir Classification Fract. Passing Sieve No.-- LL PI p;:::; Water Reac- Swell
Horizons USDA . 23 in. i Capac. tion Poten«
‘inches) Texture Unified: | AASHO % 4 10 . 200 . in:/nr. in./in. pH tial
0-6 fine SP-SM [(A-2 or | O 100 100 ©0~1C0 5-10 | NP NP £.0-20.0| .07~ 5.1~ Low
sand A-3 .09 6.0
6-28 fine SP-SM {A-2 or | O 100 100 ©0-100| 5-10 | NP NP £.0-20.0{ .07~ 5.1- Low
sand A-3 .09 T.3
28-60 clay CH A-7 0 100 100 95-100| 85-95 50-70 |25-50.06=-.20} .09~ 7.4= High
.13 8.4
Flooding Slight Hydrologic group: 3B
Depth to water table: Seasonal high water table at 1 to 3 feet Depth to bedrack: Greater than 5 feet
Moderate: in the sandy material High: in the sandy material
Corrosivity - uncoated steeliyepy High: in the clayey material Corroslvity - concreteppoderate: in the clayey mat
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE eria

Roadfilll poops high ghrink-swell potential in clayey underlying material

Sand Poars  thicknass

Gravel Insuited

Topsoil) Doors gandy textures; low organic matter content

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields  Severe: seasonal high water table; slow permeability in clayey underlying material

Sewage Lagoons Severe: high seasonal water table

Shallow Excavations gevere: gomewhat poorly and poorly drained; seasonal high water table; clayey texture
in underlying material

Dwellings:
With Basements Severe: seasonal high water table; poor shear strength, high shrink-swell potential and
Without Basements high compresssibility in the underlying clayey material

Sanitary Landfill  gaypre: geasonal high water table; slow permeability, fine soil texture, and poor

workability in the underlying clayey material
Local Roads and Streets Severe:

somewhat poorly and poorly drained; fine soil texture and high shrink-swell
potential in the underlying clayey material

Potential Frost Action

Low _in the sandy porticn. Mcderate in the clayey portion
MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

| Surface sandy layer ranging from 20 to 4O inches thick

Emhankments, Dikes, and Levees

ir to poor compaction characteristics in clayey underlying material

Drainage of Cropland and Pasture Surface sandy layer ranging from 20 to 4O inches thick; rapid permeability;
high seasonal water tahle

Irrigation gandy gurface layer has low available water capacity; underlying clayey material at 20 to LO -
i < laothoao an" 500l draingd
Terraces and Diversions ¥ = v

2ot apvlicable

Grassed Waterwavs
Sandy surface layer; low available water cavacity: somewhat poorly and poorly drained

UEOR ECRLINCOLN ese a1t 17 Use in conjunction with Guide to Soil Survey Interpretation Sheets. Paga 1 of 3

5,N-29,789
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MN-SOILS-3 Unnamed (482)
11-71 :
(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas
Severe: somewhat poorly and poarly drained; sandy surface taxturs.
= Picnic Areas
i Severe; somewhat poorly and poorly drained: sandy surfagce texture
Playgrounds
Severe: somewhat poorly and poorly drained: sandy surfage fexture
Paths and Trails
Severe: gomewhat poorly and poorly drained: sandy surface
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High level management)
Phases of Soil Loss fLegumg- Legume- Perm. Past.
Series Capability K T | Oats (Grassa Grass Past
BU T/A ATM AUM
I 0-2% IVw .20(5.5| 60 3.0 S 3
PASTURELAND AND HAYLAND
P’;:t::.ﬁ Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
I WILDLIFE HABITAT SUITABILITY
Potential fore~ Potential fore«
Phases of K wild Hardwood Wetland Shallow
Series SG:;‘Z and i"""' Herbaceous | Trees and Co;:“:o"' Food and Water 0‘:‘!1:::;:1 w:ﬁ:;:;'d :::;:;;d
e rops egumes Plants Shrubs ants Cover Devel. e e
All Poor Fair Fair Good Poor Good Good Moderate | Moderate | Slight

WOODLAND SUITABILITY

Potential Productivity Woodland Management Hazards Suitable Species Other
Phases of Ordi=- . g g
Series nation Important Site Erosion Equipment Seeding i Plant To Favor | To Plant
i Trees Index Hazard Limitations Mortality Cempetition
4 d
aspen 80 i8light moderate |moderate '::f;::te T aspen
A1l 2w wh spruce 55 wh pine |[wh spruce
J red pine
’ wh spruce
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (I1b./ac.)
I WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
l at 20 Years Age Vigor

@OEXR CROPLAND

Suitable for most crops grown in the area but requires effective drainage systems for water removal.
The rooting zone is restricted by the depth of the water table which is seasonally at 1 to 3 feet.
Fertilization and good management effect moderate production increases. Climate conditions restrict
the choice of crops. Precipitation averages 21 to 28 inches with most of it coming during the
growing season.

EFOR INTERIM.USE Pige 3 07 3
Subject to chaage on completion of coordination between MLRA'S §,X=29,789
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*M¥-SOILS-3 U.'s. DEPARTMENT OF AGRICULTURE SERIES Newfound 515 ..
tl'” ceiiseia) SOIL CONSERVATION SERVICE STATE _Mignesot
File Code S -12 - 1
: SOIL SURVEY INTERPRETATIONS L/ wiza _09, 90

Rev. DEP-ELB 11/71
. Rev. DHP-ELB-JAS 9/7kL
The Newfound series consists of gently sloping to steep well drained soils formed m more than 40 inches
of brownish, medium and strongly acid gravelly sandy loam. At depths of 1l to 28 inches there occurs a well
developed fragipan ranging in thickness from 10 to 35 inches or more. Per:'cent of c?arse fr@ent typically
ig 25 to 35 percent. The fragipan restricts root penetration. .The terrain is sloping to hilly. The slope
ranges from 2 to 25 percent. The predominant present land use is woodland.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Maj . Coarse | Percentage less than 3 inches - Avail. Soil Shrink
“saoji‘;r Clagsification Fract. Passing Sieve No.== LL PI P:;ﬁ:; Water Reac- Swell
Horizons USDA i >3 in, Capac. tion Poten=
{i::x:::) Texture Unified AASHO - 4 10 40 200 in. /hr. in./in. oH tial
0 to 16 [Gravelly} SM A=2 [5=15 |50-75 | LO=6530=~55 |20=35 [10-20 | O-l {2.0-6.3|0.10- |L.5~ Low
sandy 0.14 6.0
loam
16 to 50 |Gravelly] SM 4-2 [-15 [50-75 [LO=65 [30-55 | 20=35 [10-20 | O-L [0.06- {.05-.09|S.1- Low
fragipan sandy 0.2 6.0
loam

Flooding None Hydrologic group:

Depth to water table: Below 5 feet Depth to bedrock: Below 5 feet

Corrosivity - uncoated steel: [ow Corrosivity - concrete:  Mgderate

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

Roadfilll good to fair: difficult to dig if dry: high content of coarse fragments

Suad Not suitable

Grawvel Poor

Topsoil] Poor: high coarse frasment content

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

iSeptic Tank Filter Fields .
Severe: slow permeability

iSewage Lagoons

Moderate: 2 to 7% slopes Severe: more than T% slopes

Shallow Excavations

Moderate: O to 1%% slopes, large stones, high coarse fragment content, difficult to
dig when dry. Severe: more than 15% slope

Dwellings:

With Basements Moderate: large stones,0 to 15%6 slope
AODOOEREEOEO0C

Sanitary Landfill
(trench) Moderate: large stones

Local Roads and Streets Slight: O to &% slopes; ModeraR: 8 to 15% slopes; Severe: more than 15% slopes

Potential Frost Action Low

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

Embankments, Dikes, and Levees

Large stones, piping

Drainage of Cropland and Pasture  (anerally not needed; well and moderately well drained

Irrigati
Tieation  Slow permeability; fragipan

Terraces and Diversions

High coarse fragment content

Grassed Waterways . .
High coarse fragment content; slow permeability; fragipan

/ Use in conjuncti ith i i i
eSbRaCECOLn. Kedh s \. e in conjunction with Guide to Soil Survey Interpretation Sheets. Pags 1 of 3
5,N=29,789




MN-SOILS-3
11-71
(File Code SOILS-12)

~32-

Newfound 515

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES
Camp Areas Moderate: large stones Severe: on siopes over 15»

Picnic Areas Slight: on slopes less than 8 percent; Moderate: 8 to 154 slopes; Severe: more ?{ggeég%

Playgrounds Moderate: 2 to &% slope Severe: more than €% slopes
Faths and Trails | 5lignt: O to 19% slopes; Moderate: 15 to 25% slope;

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

Phases of . Soil Loss
Series Capability 7 T

2 to 12 percent IVs 371 2

slopes
12 to 25 percent VIe
slopes
PASTURELAND AND HAYLAND
Phs‘;::sof Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potential for=-- Potential fore«
Phases of . wild Hardwood A Wetland Shallow
Series sG:::gand g""“’ Herbaceous | Trees and C":;“:ou’ Food and Water ?:;:::f"d w;;:i"f"d x“la‘"d
e rops egumes Plants Shrubs ants Cover Devel. e ife ildlife
A1l Poor Fair Fair Fair Fair Very Pooryery PooxT Poor Fair Very Poor
WOODLAND SUITABILITY
Phases of Ordi- Potential Productivity Woodluvnd Management Hazards Suitable Species kOther
Series nation Important Site Erosion Equipment Seeding Plant To F To PI
Trees Index Hazard Limitations Mortality Competition RYOF, o Plant
0-12% 241 Trembling 75 . 8light | Slight Moderate | Moderate |Aspen Red Pine

aspen Red Pine |White
12-25% 242 White Pine S5 oderate | Moderate |Severe Slight White Pine  spruce
60

Red Pine White
VnigeoSgree 5| spruce
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)
l WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor
' OTHER
Low potential productivity. Moderate to low natural fertility; no native plants suitable for grazing.
l Watershed - Deep to bedrock; mornumus; permeability 0.06-0.2"/hr.; moderate runoff; well drained.

Page 3 of 3
5,8=29,789




— kit PR 7

brown or dark reddish brown herbaceous material throughout most of the layers from 12 %o 51 inches.
these soils occupy bogs ranging

available water capacity is very high.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

sN-SOILS-3 U.S. DEPARTMENT OF AGRICULTURE Series = GEM_SBQS

11-71 de SOTLS<12) SOIL CONSERVATION SERVICE , stare Minnesota
(File Code -12 : 1
URVEY INTERPRETATIONS = mLra _88-
SOIL 5 Revised Draft GDN, RRL 2-72
These are extremely to very strongly acid deep organic soils. They consist of moderately decomposed gark
ormally

from 10 to more than 600 acres in size. Black spruce along with a few
tamarack are the major trees growing on these soils. The permeability is moderate to moderately rapid. The

j . C Percentage less than J inches % Avalil. Soil Shrink
MS.}:::Jr Classificatian F::‘:tf o Passing Sieve NO.=» LL P1 p::::; Water Reac~ Swell
Heri USDA § >3 in. Capsc. tion Poten=
’:'c‘:::)’ Tostope | Unified AASHO |77 4 10 40 200 ino/he | PR o iat
0-20 Peat PT A-8 0 Not|suitable fox - -- |6-20+ |0,58- | 3.5- High
(fibric bngineering $eive gnalysi3 0.70 L.S
20-70 | Peat PT A-8 0 em | -- |0.6-6.0|0.L8- | L.O- High
| (nemic) 0.58 5.0
Flooding None Hydrologic group: D
Depth to water table: Near surface during most of growing season Depth to bedrock:  Greater than 5 feet
Corrostvity - uncoated steel: High Corrosivity - concrete: High
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfill] Poor: organic soils; low bearing capacity
Sand Not suitable
Gravel | Not suitable
Topsoil| Poor when used alone. Fair to good when mixed mineral soils; needs lime
DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES
eptic Tank Filter Filelds
Severe: high water table; very poorly drained
Sewage Lagoons ;
Severe: high water table; more than 30 percent organic matter
Shallow Excavations
Severe: high water table; poor side slope stability
Dweilings:
With Basements
ROOOCENONGCONS
Severe: very poorly drained; high water table
anitary Landtiil
(trench +ype) Severe: very poorly drained; high water table
Local Roads and Streets
Severe: high water table; high susceptibility to frost action; high shrink-swell
potential more than 30 percent organic matter
Potential Frost Action High
MAJOR SOIL FEATURES AFFECTING SELECTED USES
Pond Reservoir Aress
High water table
Embankments, Dikes, and Levees Tigh water table; low compacted loaded permeability; poor stability more
than 30 percent organic matiar
Dralnage of Cropiand and Pasture
— High water table; subsidence is common after drainage
rrigation
High water table; very poorly drained
Terraces and Diversions
- Not applicable; nearly level
Graseed Waterways
Not applicable; nearly level
UIDA ACI LINCOLE mrae tery 1 Use in conjunction with Guide to Soil Survey Interpretation Sheets,
Page 1 of 3
§,0-29,709
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(File Code SOILS-12) ’Bh-

Greenwood

Greenwood 530S

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cemp Areas

Severe: high water table; poor trafficability

Plcnic Areas

Severe: high water table; poor trafficability

Playgrounds

Severe: high water table; poor trafficability

Paths and Trails

Severe: high water table; poor trafficability

/

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

Phases of Capability | 5211 Loss Comn Eluegrass
Series apablilty =T T Qats |Silage legure - Grass Pasture
Hay Pasture
B/A T/A T/A AlM AUM
Al W ae) - 60 12 L.5 6.7 5.3
PASTURELAND AND HAYLAND
P?::r::‘ot Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potential for=- Potential fore=
Phases of Wild Hardwood Wetland Shallow y
Series sf':;‘g::d ﬁ:..'e:' - Herbaceous | Trees and Copnxl f.:ouu Food and Water C::;::;:d w;;;:::‘:d ::’:;’;:
o prmes Plants Shrubs mnEe Cover Devel,
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 Productivity Woodland Management Hazards Suitabie Species Other
Series nation Important Site Erosion Equipment Seeding Plant To Favor | To Plant
Trees Index Hazard Limitations Mortality Competition
Al Sw Hlack 15-40 Slight Severe Severe Severe Black Black
Spruce Spruce; Spruce
Tamarack Tamarack|Tamarack
RANGE

Phases of Series

Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (1b./ac.)

WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years Age Vigor

CROPLAND OTHER

sod, radishes,

Fo'.cential yields are moderate for the commonly cultivated crops. The choice of crops is limited by
cllmgte, low fertility, and a high water table. Crops that can withstand light frost and have a short
growing season are best suited. These include carrots, cabbage, cauliflower, celery, potatces, cultured

onions and the like. Wind erosion and fire are special hazards,

FOR INTERIM USE Page 3 of 3
Subject to change on completion of coordinetion between MLRA'S 5.4=29,789
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U.S. DEPARTMENT OF AGRICULTURE SERIES Moose lake 534'
SOIL CONSERVATION SERVICE STATE Minnesota
SOIL SURVEY INTERPRETATIONS L/ mLrA _89-90

" 1 3 3
The Mooselake Series consists R s
of zedium to slightly acid deep very poorly drained organic soils. They consist of moderately decomposed
aark reddish brown woody materials throughout most of the layers from 12 to 51 inches. Normally these soils oc=
cupy bogs ranging from 10 to more than 600 acres in size. White cedar, tamarack, black spruce and in places
black zsn are he major trees growing on these soils. Some areas are nearly treeless and have chiefly lowland
trush., These soils have a high inherent fertility.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Major ~ . f . Coarse | Percentage less than 3 inches - Avail. Soil Shrink
Soil Classification Fract, Passing Sieve No.-= LL P1 P::;‘;:; Water Reac- Swell
; >3 in. . i -
Horizons | USDA | yineq | aasho |73 M0 4 10 40 200 inmr, | C2P2C tion . Poten
‘inches) Texture s in./in. pH tial
2/
0=60 Mucky PT A-B |- O Not {suitalile fox — — | 10-20 |.L48-.58 5.1-6.F High
‘ Peat engineering seive analysis
| (hemic)
)
!
H
Fioocding None Hydrologic group: D

Depth to water table:  Noan gurface during most of growing season  DePthto bedrock: Greater than 5 feet

Corrosivity = uncoated steel: High Corrosivity - concrete: Mnderate
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

Roadfill] o .., crganic sailss low hearing capacitys high water iahle

Sand Not suitable

Gravel | Not suitable

Topsoil| Poor when used alone. Fair to good when mixed with mineral soil; high water table.

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

iSeptic Tank Filter Fields

Severe: high water table; very poorly drained

Sewayge Lagoons .
Severe: high water table; more than 30 percent organic matter.

Shallow Excavations

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

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

Sanitary Landfill

{Trench tvne) Severe: very peoorly drained; high water table

iLocal Roads and Streets

Severe: high water table; high susceptibility to frost action; high shrink-swell potential
more than 30 percent organic matter

"Parantial Frost Action §
L : High

MAJOR SOIL FEATURES AFFECTING SELECTED USES
High water table

Embankments, Dikes, and Levees

Pond Reservoir Areas

High water table; low shear strength

Drainage of Cropland and Pasture
High water tablej very poorly drained; organic soil;

Irrigation

High water tables very poorly drained

Terraces and Diversions

Not applicable; nsarly level bog

Grassed Waterways
ot applicable; nearly level bog

l_/ sein conpunction with Guide to Soil Survey Interpretation Sheats,

2/ Shrinl':age is very high, but the pressure exerted upoa
swelling is rather low.
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

Severe: high water table; poor trafficability

Picnic Areas

Severe:  high water table; poor trafficability
Pinysrounds Severe: high water table; poor trafficability
Paths and Trails . i

Severe: high water table; poor trafficability

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

Phases of ility pooil Lossi By Tons—Coz+1 ATM Tons AUM
Series Capavility == T T 1 oats Silage | Pasture Legume-grass
Bluegrass
All I —— 60 12 5.0 L.5 6.5
PASTURELAND AND HAYLAND
Pl';::ie:so{ Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potential for-« Potential fore«
Phases of wild Hardwood Wetland Shallow
Series SGr:iré and irasses, Herbaceous | Trees and Co;life:ous Food and Water O:lel::;nd W:‘:i:i;nd ::&;‘_?d
e rops egumes Plants Shrubs ants Cover Devel, € ! ¢ ite
A1l Very Poor Good Fair Fair Good Good Poor Poor Good
Poar
WOODLAND SUITABILITY
Phases of Ordi- Potential Product_ivuy i Woodls‘nd Management Hazards Suitable Species Other
Series nation Important Site Erosion Equipment Seeding Plant To Favor | To Plant
Trees Index Hazard Limitations Mortality Competition
A1l Sw Black 30-40 Slight Severe Severe Severe Black Black
Spruce Spruce Spruce
Tamarack Tamarack | Tamarack
White White White
Cedar Cedar Cedar
RANGE
Phases of Series

Range Site Name

Climax Vegetation and Productivity of Aire Dry

Herbage (lb./ac.)

|

WINDBREAK

Group

Adapted Trees to Plant

Tree Height Prediction

at 20 Years Age

Relative

Vigor

CROPLAND

climate, and a high water table.
are best suited.
onions and the like.

Potential yields are moderate for the commonly cultivated crops.

Crops that can withstand 1i
These include carrots, cabbage, cauliflower

The choice of crops is limited oy
ght frost and have a short growing season

sy celery, potatoes, cultured sod, radishes,
Soil blowing and fire are special hazards

USDA-SCS-LINCOLN, NEBR. 1973

FOR INTERIM USE
Subject to change on completion of coordination between MLRA'S
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U. S, DEPARTMENT OF AGRICULTURE SERIES WASKTSH 538
SOIL CONSERVATION SERVICE y STATE __ MINNESOTA
SOIL SURVEY INTERPRETATIONS L MLRA _ 88, 89
REV. RRL 8-18-71

The Waskish soils are extremely acid, deep organic soils. They consist of slightly decogposed, reddish
brown sphagnum fibers throughout most of the upper 5 feet. Normally they occupy areas within large bogs0
that have slightly convex surfaces. Mapped areas are usual%y circular or oblong avd range from ébouc 10
to more than 600 acres in size. Black spruce along with 2 few tamarack are the major trees growing on

these soils.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

Ma jor o Coarse | Percentage less than 3 inches .| Avail. Soil Shrink
Soil Classification Fract. Passing Sieve No.-= LL PI P;:E:: Water Reac~ Swell
Horizons USDA " >3 in. ,‘ N . Capac. tion Poten-
S 3 . . A
{inches) Texture Unified AASHO s e 19 40 e in. /hr in./in. PH tial
0-60" Fibric Pt - Not spitable for engineering =4 -~ 12-20 | 0.55- {3.5+4.1 High
sieve| analybis Q.65

Flooding None

Depth to water table: 0 to 2 feet.

Corrosivity - uncoated steel: Very high.

Hydrologic group: D
Depth to bedrock: 5 to many feet.

Corrosivity = concrete: Hi,g'n

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

RoadfilllPoor; organic soils: very low hearing capacity.

Sand Not suitable.

Gravel |Not suitable.

Topsoil |[POOT when used alone, Falr to good when mixed with wineral soil;

needs lime. High water table.

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields

Severe: High water table, organic material.

Sewage Lagoons

Severe: High water table; more than 30% organic matter.

hallow Excavations

Severe: High water table, organic material.

Dwellings:
With Basements
Without Basements

Severe: High water table; low shear strength; hign shrink-swell

potential high
compressibility; very low bearing values.

Sanitary Landfill

Severe: High water table; poor trafficability,

Loc«l Roads and Streets

Severe: High water table; high susceptibilit

y to frost action; high shrink-swell
" potential; more than 30% organic matter. ’ & e

Potential Frost Action

High

MAJOR SOIL FEATURES AFFECTING SELECTED USES

fPond Reservoir Areas

Organic soil, high water table.

Embankments, Dikes, and Levees High water table; poor stabi lity;

more than 30% organic matter.

Drainage of Cropland and Pasture Water table at

the surface or within 1-2 feet during the growing season

: ; usually
drained by open ditches. ? ’
Irrigation
Terraces and Diversions
Grassed Waterwavys
17 Use in conjunction with Guide t¢ Soil Survey Int i
VSO SCE LincoLE, AEn. rons 1. Se Inconjunction with Guide 1o Soil Survey Interpretation Sheots. Page 1 of 2




WASKISH--2 -38~

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas -[Severe: High water table; poor trafficability.
Picnic Areas Severe: High water table; poor trafficability. d
Playgrounds Severe: High water table; poor trafiicability.
Paths and Trails |Severe: High water table; poor trafficability.

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

Phases of . Soil Loss
Series Capability % T
0 to 2% slope Viiw - -
PASTURELAND AND HAYLAND
P’;‘:‘::s“ Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
1
WILDLIFE HABITAT SUITABILITY
Potential for-- Potential for«
Phases of wild Hardwood Wetland Shallow
Series SG::h(.‘: and trasle:; Herbaceous | Trees and Co;life:ous ‘Food and Water vax:l:i:rnd W;ﬁgi;nd ::;;T;d
© Fops egum Plants Shrubs aRbe Cover Devel, e e ife
All Very Poor (Very Poox Very Poor|Very Poog Very Pooy Good Good Very Poor Very Poorl Fair

WOODLAND SUITABILITY

. Potential Productivity Woodland Management Hazards Suitable Species Other
Phases of Ordi- n " -
Series nation Important Site Erosion Equipment Seeding Plant To Favor | To Plant
Trees Index Hazard Limitations Mortality Competition
All 5@ Black sprude 20-30 Slight Severe Severe Severe Black Spryce
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)
WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Yeurs Age Vigor
OTHER

Potential yields are poor 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 short growing !
season are best suited. These include carrots, cabbage, cauliflower, celery, potatoes, cultured sod
radishes, onions and the like. These peats are well suited for commercial peat harvesting. '

Page 2 aof 2
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(File Code SOILS-12)
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3 U. S. DEPARTMENT OF AGRICULTURE sEries _Lupton - SL6
SOIL CONSERVATION SERVICE , STATE Miﬁﬂiiixé
SOIL SURVEY INTERPRETATIONS L’ wLrA _ 88

11-72

Rev. RRL,
These are medium acid to mildly alkaline deep organic soils. They consist of highly decomposed black or

reddish brown woody material throughout most of the profile, Normally these soils occupy .bogs

G from 10 to 160 actes in size, Black spruce and cedar along with a few tamarack are the major trees
;mmmgmg cnozhesa soils. Some areas ;re treeless and have chiefly lowland brush. The permeability is slow
to moderately slow, The available water capacity is very high. : .

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENéXNEERING

a - . Coarse | Percentage less than J inches . e Avail. Soil Shrink
Ms.n::r Classification Rract. Passing Sieve No,-- LL pI P;:::: Water | Reace Swell
H ns USDA - >3 in. ) , Capac. tion Potene
‘i:'c‘h’:s) Tenture | Unified | AASHO 7 4 .10, 40 200 i tn/hre | oH tisi
0-51 Muck PT A-8 Not{ suitable for - - - o [406=06 [o35= 546 -
(sapric) engineering seive analysis L8 7.8
Ficoding  Qccasional flooding along streams Hydrologic group: [
Depth to water tahle:  0u0,5 feet May to November Depth to bedrock: Greater 5 feet
Corrosivity - uncoated steel: Hj_gh Corrosivity = concrete: ngh !
SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfill Poor: organic soils; low bearing capacity
Sand Not suitable » -
Grave! Not suitable "
Topsoil| Poor when used alone, Fair to gooa when mixed with mineral soil;

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields

Severe: high water table; very poorly drained

Sewage Lagoons

Severeg high water table; more than 30 percent organic matter

[Shallow Excavations

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

Dwellings:

With Basements Severz: high water table; very poorly drained; high potential frost action
MOODCOEINEINECK

Sanitary Landfill

(trench type) Severe: high water table; very poorly drained; occasional flooding

Local Roads and Streets *

vere: high water table; high susceptibility to frost action; high shrink-swell

Potential Frost Action !

. potential: more than 30 percent crpanic matter
High -

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

High water table

Embankments, Dikes, and Levees

High water table: low shear strength: low compacted permeability

Drainage of Cropland and Pasture

High water table; very poorly drained, occasicnally flcoded

Irrigation

Eigh water table: very poorly drained

Terraces and Diveraions

Naot _applicable

Grassed Waterways

Not applicable

!

(ETR o v ST vt Soil Sury i
USOA SCLINCOLE AERE 1970 1 seotn connetion vath Guaade to Soil Survey Intespretation Sheeors.

Page L of 3
3,029,789




Lupton

MN~-SQILS-3
11-71
(File Code SOILS-12)

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Aress Severe: high water table; poor trafficability

Picnic Areas

Severst high water table; poor trafficability

Playgrounds

Severs: high water table; poor trafficability

Paths and Trails

Severe: high water table; poor trafficability

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

Corn Hluegrass
el Capabdility s;u = QOats Silape Legume - Grass Pasture
Hay Pasture
B/A T/A T/A AWM AM
A1l I | - | 60 12 k.5 6.7 543

PASTURELAND AND HAYLAND

P’;‘::'.o{ Group Specles, Yield in AUMs for Dryland (lrrignted) Forage Production
rie

WILDLIFE HABITAT SUITABILITY

Potential for-- Potential fore«
Phases.of Grain and | Grasases, wiid {Handwood Coniferous Wetlapd Shellow Qpenland | Wcodland Wetland

Series Seed C L Herbaceous | Trees and Plant Food and Water Wiidlife Wild1if wildii
taumes Plants Shrubs ants Cover Devel, » °
All Very poor Poor Poor Poor Poor Good Good Very Very Good
poor poor

WOODLAND SUITABILITY

Potential Productivity Woodland Management Hazards Suitable Species Other

P!\s::r:'ar n(::l’:n Important Site Erosion Equipment Seeding Plant To F To P1
Trees Index Hazard Limitations | Mortality Competition aver © Plant

Al Sw | Yack 15-40 Slight Severe Severe Severe Black Rlack
°  Spruce . Spruce{ Spruce
‘amarack Lo-50 Tamarack |Tamarack

RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of AireDry Herbage (1b./ac.)
WINDBREAK
Group

Adapted Trees to Plant Tree Height Prediction Relative

at 20 Years Age Vigor

OTHER

Potential yields are moderate for the commonly cultivated Crops.
climate, low fertility, and a high water table.
growing season are best suited. These include
sod, radishes, onions and the like,

The choice of crops is limited by
Crops that can withstand light frost and have a short
carrots, cabbage, cauliflower, celery, potatoes, cultured
Wind erosion and fire are special hazards

FOR=-INTERIN USE Page 3 of 3
Subject to change on completion of coordination between MLRA'S 5,829,709



ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING .

“-501LS-3 U. S. DEPARTMENT OF AGRICULTURE series Unnamed muck - 559
I1-71 2) SOIL CONSERVATION SERVICE STATE Mj_nnescta,

¥ SOILS~1
(File Gnge SOIL SURVEY INTERPRETATIONS L/ wLra _88

Rev. 1-72

This series consists of very poorly drained organic soils wmderlain by clayey mtex'ia.lmg?:’ c%apf.?hs
oi 16 to 51 inches. Typically these soils have black, highly decomposed organic material from herbaceous
plants. Normally these soils occupy bogs that range in size from a few acres to one hundred acres,

, ‘greater than 5 feet
Corrosivity - uncoated steel: High; wet soil; high carbonate content  Corrosivity = concrete: Low

C P t less than 3 inches | Avail. Soil Shrink
.\;r;:r Glassification F::::. e"ce!::l:‘:i'n ’ilev:Nc Lo LL P1 P:::';:;. Water Reace Swell
ary >3 in. Capac. tion Potene
f:n(_:::,’ T‘:iR‘:" Unified | AASHO ’ by ‘ 10 40 200 VLS Bl e byt
0-27 | mack PT A-8 - Not puitablle for - ~= [s06=eb [425=435]6.6~
(sapric) %m.neuing Beive jnalysis Te3
27-60 | sie CH A-7 - 100 | 100 | 90~ |90-95 | 60-65/30=35 | 0,06 [.08- [6.6= High
) 95 10 | 8.4
X Hydrologi .
Flooding gocasional flooding along streams yarologic.graupz. - p
Depth to water table: 0'5 feet, w to November Depth to bedrocik:

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

Roadfill

Unsuitable; organic part unstable; mineral part low shear strength; high compressibility

Sand Unsuitable; little or no sand present

Gravel Unsuitable; little or no gravel present

Topsoil| Poor; very poorly drained -

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fieids

Very severe; very poorly drained

Sewage Lagoons

Very severe; very poorly drained

[Shallow Excavations

Very severe; very poorly drained

Dwellings:
With Basements  Very severe; very poorly drained
Without Basements very severe; very poorly drained

Sanitary Landfill

Very severe; very poorly drained
(trench type)

Local Roads and Streets

Severe; very poorly drained; unstable material

Potential Frost Action. Moderate; wet soil; saturation throughout winter reduces freezing

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas

Suitable for dugout ponds

Embankments, Dikes, and Levees
Organic part unstable;

Very slow permeability at 28 to 42 inches depth,

Drainage of Cropland and Pasture

Irrigation

gn available water *
iversiops
early Eevel; very poorly drained

Grassed Waterways

Terraces and

Nearly level; very poorly drained

1/

USDASCILINCOLR AEAN 1970 € in conjunction with Guide to Scil Survey Interpretation Shewts,
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MN-SOILS-3
11-71

(File Code SOILS-12)

Unnamed muck

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

Severe; very poorly drained; poor trafficability

Picnic Areas

Severe; very poorly drained; poor trafficability

Playgrounds

Severe; very poorly drained;

poor trafficability

Paths and Trails

Severe; very poorly drained;

poor trafficability

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

Phases of Capability |Soll Loss Corn BEluegrass
Series apsdliity T 7 Silage Qats | _ legume - Grass Pasture
T/A B/A Hay Pasture
A1l IVu 12 &0 T/A AUM AU
L.5 6.7 5.3
PASTURELAND AND HAYLAND
P‘;::::SM Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
WILDLIFE HABITAT SUITABILITY
Potential for«= Potential fores
Phases of Wwild Hardwood Wetland Shallow
Series sfr;lg and 2nuen, Herbaceous | Trees and Conlilerous Food and Water prenh'nd Woodland \h:ﬂhnd
o rops. egumes Plants Shrubs Plants Cover Devel. tidtife Wildlife Wildlife
A1l Very poor | Very Poor Poor Poor Good Good Very Poor Good
poor poor
WOODLAND SUITABILITY
Phases of | Ordi- Potential Productivity Woedla‘nd Management Hazards Suitable Species Other
Series nation Important Site Erosion EW Seeding Plant To Favor | To Plant
Trees Index Hazard Limitations | Mortality Competition
Tamarack
A1l Sw White VL Slight | Severe Severe Severe Tamarack| Black
Jedar White Spruce
Black Cedar
Spruce

RANGE

Phases of Series

Range Site Name

Climax Vegetation and Productivity of Air-Dry Herbage (1b./ac.)

]

WINDBREAK
Group Adapted Trees to Plant Tree Height Prediction Relative
at 20 Years A;e Vigor

1

i

|

|

!

OTHER ‘

. FOR INTERIM USE P f2
Subject to change on completion of conordination between MIRA'S :35 30042
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uetico *
U. S. DEPARTMENT OF AGRICULTURE SERIES 9 Seo

innesota
SOIL CONSERVATION SERVICE STATE

SOIL SURVEY INTERPRETATIONS 1/ MLRA _ 0 °oF

Rev. DHY-ELR TT/71

The Cuetico series consists of somewhat excessively draired soils formed in ¢ to 7 inches nf car: lrown and
;lt r'ma“P;f‘Wﬁ strengly and very strongly scid loam over tedrock, Bedrock antersspings are commnn. Tre

- ! L .

terrain is broken, irregular and sloping to hilly,

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

o Coarse | Percentage less than 3 inches . . Avail. Soil Shrink
\;‘.J:r Glassification Fract. Passing Sieve No.~- LL PI F;:‘::; Water Reac- Swell
H J;on. USDA >3 in. M 10 40 200 in. /hr Capac. tion Potene
. ified | AASHO . /hr. N ;
‘inches) Texture Unitie e in./in, PH tial
¢ to & Loam ML-CL A=l 75-95 [70-9C 60~-8C | 5570 |10-3G [5-10 |0.63 to 0,15 4.5 Low
2.0 to to
G.20 5.5
2+ Bedrock
Flocding None Hydrologic group: D
Depth to water table: Qver 5 feet Depth to bedrock: R inches or less

Corrosivity - uncoated steel: Low - Corrosivity - concrete: Moderate tn high

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfill| Poor: shallow soil, outecrops of bedrock are common
Send Unsuited

Gravel | Unsuited
Topsoil| Foor: extremely shallow to bedrock

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Pestic Tank Filter Fields Severe: extremely shallow to bedrock; sloping to hilly terrain

*mngt Lageons Severe: extremely shallow to bedrock; sloping to killy terrain

hallow Excavations ’
Severe: extremely shallow to bedrock; sloping to hilly terrain
wellings:
With Basements Severe: extremely shallow to bedrock; sloping to hilly terrain; low clay content;
Without Basements

well drained

Kanitary Landfill . . :
Severe: extremely shallow to bedrock; sloping to killy terrair

Local Roads and Streets . y
Severe: extremely shallow to bedroeck: sloping to hilly terrain

Potential Frost Action Low

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reservoir Areas Shallow to hedrock, no suitable sites

Embankments, Dikes, and Levees Shallow to bedrock limited volume of material

Drainage of Cropland and Pasture

Irrigation

Terraces and Diversions

Grassed Waterways

LA T TSP Py el
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DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Camp Areas

Severe: irregular, broken slopmf]g to hillv terrain; extremely shallow soils; soils
subject to compactior; low natura fertility

Picnic Areas

Severe: irregular, broken, sloring to hilly terrair

Playgrounds

Severe: irresgular, hroten. sloring to hilly terrain; extrenelv shallow soils

Paths and Trails

Mo<.rate on 5 to 1R percent slopes and severe ol. slopes over 13 rercert; Trriegular
vionen, sloping to hilly terrain

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

Phases of Soil Loss
Series Capability X T
2_)45% VIIs
PASTURELAND AND HAYLAND
Pr;as:s of Group Species, Yield in AUMs for Dryland (Irrigated) Forage Production
eries
WILDLIFE HABITAT SUITABILITY
Potentlal foree- Potential fore«
Phasves of Grain and Grasses, Wwild Hardwood Coniferous Wetland Shallow Openland Woodland Wetland
Series Seed C L Herbaceous | Trees and Plant Food and Water wildlife wildilf Wildiif
b Tops eEumes Plants Shrubs ants Cover Devel. * €
V. Poor Poor Poor Poor Poor V. Poor V.Poor || Popr Poor Very
rnor
WOODLAND SUITABILITY
Phases of Ordi- Potential Productivity : Woodln.nd Management Hazards Suitable Species Other
Series nation Important Site Erosion Equipment Seeding Plant To Fav To PI
Trees Index Hazard Limitations Mortality Competition ° or o Flant
All Jack pine <40 Moderate | Moderate Slight Slight Jack pine
to to
severe severe
RANGE
Phases of Series Range Site Name Climax Vegetation and Productivity of Air-Dry Herbage (lb./ac.)
WINDBREAK
Giroup Adapted Trees to Plant Tree Height Prediction Relative
at 20 Yesrs Age Vigor

OTHER

Watershed - Extremely shallow to bedrock; morhumus; permeability 0.63-2,0"/hr.; rapid runoff; low storace;
somewhat excessively drained,

h
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wN-S01LS-3 U.S. DEPARTMENT OF AGRICULTURE e —Rock Outcrop §60

11-71 SOIL CONSERVATION SERVICE STATE _M¥irnesota

(Fiie Code SOULEM SOIL SURVEY INTERPRETATIONS L/ wira 89, 89, 90, 52

Rev. RRL. 11-72
This land type consists of relatively impermeable hard igneous and sedimentary bedrock,

, Typically this tyve of land consists of bedrock outerop that is in complex pat.tems with extremely
spatlow ‘fetico soils and other deeper soils. The land is typically brcken and irregular with nearly level
%o steep slopes.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

S | et e | ] [reme A T
Horzons | USDA | unitied | AasHo |72 0 | 10 40 | 200 N ';:l" iy
N ceme | e —== | Hard bedropk, material|is unclassiffed ——- el B
Flooding None Hydrologic group: D
Depth to water table: Deeper than 10 feet Depth to bedrock: g t5 |, inches
Corrosivity - uncoated steel: Low Corrosivity - concrete: Low

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
Roadfilll Poor: hard bedrock

Sand Unsuited
Gravel | Unsuited
{Topsoil| Unsuited

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Septic Tank Filter Fields
Severe, hard bedrock

Sewage Lagocns

Severe, hard bedrock

[Shallow Excavations

Severe, hard bedrock

Dwellings:
With Basements

Severe, hard bedrock

Sanitary Landfill

Severe, hard bedrock

Local Roads and Streets
Severe, hard bedrock
Low

Potential Frost Action

MAJOR SOIL FEATURES AFFECTING SELECTED USES
hard bedrock

Embankments, Dikes, and Levees

Pond Reservoir Areas

hard bedrack
Drainage of Cropland and Pasture B
unsuited
Irrigation
unsuited
Terraces and Diversions
unsuited
Grassed Waterways N
unsuited
roN sek UNesLh mian rart i Use in'conjundction with Guide to Soil Survey Interpretation Sheets, Page 1 of 3
8,829,799




MN-SQILS-3
11-71
-(File fode SOILS-12)

Rock Cutcrop

DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Subject to change on completion of coordination between MLRA'S

Camp Areas
Severe: hard bedrock
ic A x :
Flonie Aress Severe: hard bedrock; includes nearly level areas tnat are suited for this use,
Playgrounds
Severe: hard bedrock
Psths and Trails X
Slight: O to 18% slopes; Severe: 18 to 35% slopes: slippery when wet
CAPABILITY, SOIL LOSS FACTORS, AND POTENTIAL YIELDS--(High leve! management)
Phases of ; Soil Loss )
Series Capability X T
Al VIII = | - Not suilted for cyltivated 4¢rops
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