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ABSTRACT

Shoreland development has dramatically increased since the
original lakeshore development inventory done in 1967. The
amount, location, and type of new development provides
important information about the pattern of shoreland
development. The factors influencing shoreland development
are numerous, and their interactions complex. However, it
is possible to identify the relative importance of these
factors. The most important factors include road and
service center access, lake size, and amount of
pre-existing development. Understanding the nature of
these influences and how they interact 1is important if
future management goals are to be achieved.



ACKNOWLEDGEMENTS

The collection, tabulation, and correction of data for the Shoreland
Update Project involved many gruelling hours. Much of this labor was provided
by student workers. What success this report can claim rests heavily on those
individuals. So a very special thanks is extended to Sheila, Rachel, Julie,
Greg, Dan, Brad, and others who spent countless hours pouring over county
records, computer generated maps, and aerial photos. Special thanks must also
be extended to Rick Gelbmann for his remarkable patience and special knack for
always knowing what the machine was doing to the data.

Responsibility for the content and quality of this report rests squarely
on the shoulders of the authors. But what success we achieved in
communicating the information contaimed in this report is shared with a large
number of people. We cannot overlook the essential contribution of the
secretaries, Darcy Pepper and Jan Lassen, whose patience and perseverance are
beyond our powers to adequately reward. The authors also extend a special
thanks to Jim Zicopula for assistance in completing the graphics. And then
there's Tim Kelly, who always asked the questions that were being overlooked
or provided badly needed suggestions when the authors were not sure where to
go next. We also extend our gratitude to the numerous individuals that
provided editorial comments on the contents of this report, especially Ron
Harnack and Steve Prestin.

Finally, we must also extend our gratitude toward the Legislative
Committee on Minnesota Resources, without whose funding the Shoreland Update
Project could not have been done, and whose resources provided employment for
a few struggling students.



CONTENTS

L. SUMMATY coeeveeovsososossssonooacescsassassssoscsnscaasassassss
II. Classification and Distribution of Shoreland Resources.....
III. Trends and Influences in Shoreland Development.....coeee.s
A. Shoreland Developmént TreNdS. coeeceoonssocoossnasnoonnes
B. Patterns of Population Change......coeevessocsccccconacns
C. Shoreland Development and Recreational Activity.........
D. Locational Factors in Shoreland Development...ccoooeosss

E. Local Conditions Influencing Shoreland Developments.....

F. Municipal Shoreland Development....ceececoccsseocsos cees
G. Factors Influencing Shoreland Development - Summary.....
IV. Innovations in Shoreland Development....ccocessococacssosas
Appendix I: County Shoreland Development TotalS....eeososs ceaes

Appendix II: Two-Way Analysis of Variance and Linear Regression



I. SUMMARY

The Jlarge increases in shoreland* development which have occurred between
1967 and 1982 pose potentially severe resource problems for some of the most
popular lakes in Minnesota. Numbers of lakehomes have increased 74% since the
first census of shoreland development was taken in 1967. The largest increase
has occurred in lakehomes used year round (100%) while seasonally used

lakehomes have increased 63%.

Despite our wealth of shoreland resources (over 193,000 miles of shoreland on
lakes and rivers), subsequent data will indicate that not all of it is
conveniently located, desireable to shoreland residents, or useable as a
recreational resource. As a result, most shoreland development is highly
concentrated. Fifty lakes accounted for almost a third of the total increase
in lakehomes between 1967 and 1982, Most of these same lakes had high
development densities in 1967. As a result, the most densely developed lakes
in 1967 reached even higher densities by 1982. On many of these lakes average
frontage per dwelling is less than 100 feet. These lot widths are smaller

than in many urban areas.

The location of shoreland resources has a significant impact on development
pressures. Locations with the highest densities are shorelands within a
guarter mile of a paved highway and within five miles of an urban service
center. This pattern falls off sharply as distance from roads and service
centers increases. Shoreland residents are also discriminating in their
choice of shoreland resources. Typically, the most popular shoreland
resources are found on lakes that support permanent game fish populations with

forested shoreline containing sandy soils.

The term shoreland, according to "Minn. Reg. Cons 70" refers to "land
located within the following distances from public waters: (i) 1,000 feet
from the normal high water mark of a lake, pond or flowage; and (ii) 300
feet from a river or stream, or the landward enxtent of a flood plain
designated by ordinance on such a river or stream, whichever is greater.
The practical limits of shorelands may be less than the statutory limits
whenever the waters involved are bounded by natural topographic divides
which extend landward from the waters for lesser distances when approved
by the Commissioner [Department of Natural Resources].".
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One must remember that shoreland management has reinforced patterns of
increasing development concentration. By establishing 1less restrictive
shoreland standards (lot size, width, setback, etc.) for the most popular
lakes (GD or sometimes RD lakes), resource preferences are reinforced. But,
while shoreland management standards have not substantially altered
development patterns, that was their intent. Shoreland standards were
designed to maintain the private market as the principal resource allocation
mechanism while at the same time mitigating the adverse effects of
uncontrolled development. This goal 1is reflected in regulations which
establish minimum standards for development. The desirability of limiting the
influence of shoreland management to this kind of influence is contingent upon
shoreland management goals. If, for instance, the goal is to concentrate most
shoreland development on a relatively small proporticn of the total shoreland
area, leaving a significant amount of the resource undeveloped for
non-residential recreationists, and to allocate these resources through a
market system, then continuing to encourage existing patterns makes sense.
However, if these goals change (e.g., attempting to alter the current trends
in shoreland development), then shoreland management strategies will likewise
need to be modified.

Innovations in subdivision design along with new trends in housing ctoice and
ownership arrangements have further contributed to high density trends. An
increasing share of new subdivisions are planned unit developments and
clusters (PUDs). Zoning standards allow higher densities for such designs.
While these trends still constitute a small portion of total shoreland
subdivision activity, they represent a growing number of new housing units in
shoreland areas, which tend to be of the townhouse and condominium variety.
Also, a new trend, timesharing-ownership, promises more intensive use of many
high density areas.

Even though some prime shoreland resources appear to be developed to capacity,
development densities will probably be even higher in the future. Second and
third tier development is occuring in prime shoreland areas. However, some
shoreland areas are being redeveloped, and depending on the particular case,
variously raise or lower densities after older housing has been replaced.
Also, there are still prime shoreland areas that are undeveloped and still in
private ownership and many of these will be developed in years to come. These
increasing densities raise the prospect that some of the more popular resource
areas may face "over development".
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There are substantial difficulties in determining the point at which a lake
has become over developed. One reason 1s that judging an area as
over-developed 1is heavily dependent upon perceptual factors. What some
individuals judge to be relatively undeveloped others will judge as overly
developed. For this and other reasons, shoreland managers have shied away
from setting upper limits to development. While no statistics were gathered
to identify a lake's development capacity, many shoreland managers have
expressed concerns that safe development limits are being surpassed.
Increasing frequency of user conflicts, declining fishing quality, increasing
algal and weed growth, and contaminated ground water are signals that
shoreland managers interpret as indicators of excessive development.*

Finally, shoreland residents have also indicated concern about water surface
crowding. A fourth of the shoreland vresidents contacted in a
questionnaire** indicated that on occassion they have not used their lake

because of the number of existing users.

As the amount of undeveloped- space on popular resource areas has declined, the
price for undeveloped shoreline has increased significantly. On some lakes in
central Minnesota, the price of shoreland has more than doubled in the last
decade. This high price along with the declining availability of developable
sites on popular lakes, has led to increased development of less popular
resource areas. In recent years small lakes and rivers have experienced
rising development pressures.*** In 1982, dwellings on rivers and lakes
smaller than 145 acres accounted for 15.45% of total shoreland development.
Many of these less popular shoreland resource areas are more sensitive to
heavy use than the larger, traditionally more popular lakes. Since shoreland
zoning is more restrictive on the smaller lakes, some measure of protection is
provided. Development of the less popular resource areas will continue to
account for an increasingly large proportion of total shoreland development.
In absolute numbers, however, most of the increase will actually occur on the
more popular resource areas.

* See Report No. 1, EFFECTIVENESS OF SHORELAND MANAGEMENT - QUESTIONNAIRE
RESPONSE OF SHORELAND MANAGERS, Shoreland Update Project, 1983.

**see Report No. 8, SHORELAND RESIDENTS - A QUESTIONNARIE SURVEY, Shoreland
Update Project, 1983.

¥ H* . . . ’
For more information on river shoreland development see Report No. 5, A

RIVER CLASSIFICATION SYSTEM, Shoreland Update Project, 1983.

3=



Data collected by the Shoreland Update Project also reveal that the most
important influence on the rate and location of shoreland development 1is
proximity to roads and service centers. It also appears the upgrading of
existing roads encourages shoreland development. While road and service
center proximity are important influences, it is still unclear how they
interact with numerous other factors relating to shoreland development.

While numbers of shoreland residences have increased, the number of resorts
have continued their long term decline. The reasons for this appear to be
related to small returns on investment along with marginal management
practices. Too many resort operators appear to approach management as part of
a chosen lifestyle rather than as a business operation. The decline has some
positive effects. Many resorts that cease operations are marginal facilities
that do not meet shoreland standards. When they cease operation, often the
buildings are either removed or brought into conformity with standards.
Improvement in sewer systems also occurs.




II. CLASSIFICATION AND DISTRIBUTION OF SHORELAND RESQURCES

Shoreland management is based on a three-part classification of lakes and
rivers which includes General Development, Recreational Development and
Natural Environment. Classification is based on development densities, lake
size and shape, and other physical criteria. Standards governing lot size,
structure setback and elevation, and sewage treatment system requirements vary
depending upon lake classification. General Development 1is the least
restrictive category, Natural Environment the most restrictive.

This classification system forms the basis of shoreland management throughout
the state. Some counties have modified the system to allow for a more refined
classification. Recently, a growing awareness has emerged of the need for a
more sophisticated approach. One concern is that the General Development
class (GD) standards are not restrictive enough to protect many lakes. The
amount of development that may occur within GD standards, especially as second
and third tier lots are developed, may be detrimental to the lake resource.
Crowding, decline in water quality, well contamination, and water surface use
conflicts, are all concerns in high density situations. On many GD lakes,
shoreland managers have observed that settlement patterns and related problems
are more similar to urban than rural settings. Trespass, noise, and other
nuisances have been growing concerns in high density areas.

Even if lakes and rivers have more restrictive standards, resource
deterioration is possible. Certain resource areas such as trout streams and
exceptionally clear lakes are especially fragile. Very little development or
use may damage the characteristics that identify the resource as unigue.

To assist resource managers, a more sophisticated classification system is
being developed. This classification process is not yet completed since
additional information is needed. It is based on ecological characteristics,
density of development, and uniqueness of the resource.*

The river classification process is described in Report No. 5, A RIVER
CLASSIFICATION SYSTEM, Shoreland Update Project, 1983. The remainder of
this report will focus primarily on shoreland development trends and
problems more common to lakeshore areas, since these areas constitute the
vast majority of shoreland development. .




Lake characteristics are derived from the Division of Fisheries ecological
classification of lakes. That classification considers lake size, depth,
water chemistry, bottom conditions, management practices, etc. It is the
basis for DNR fish management and is also a component of lake classification
for shoreland management. It is a widely used and accepted approach based on
careful measurement of the physical and biological characteristics of lakes.

The following ecological lake classification was used (higher class numbers
reflect greater eutrophication):

1) trout - These are deep, rocky, infertile lakes most often found in the
Arrowhead region and are well oxygenated. Tullibee and suckers are
other important fish populations in these lakes., Examples include
Mountain Lake and Clearwater Lake in Cook County.

2) soft water walleye - These are also medium to large sized lakes with
natural walleye populations. However, these typically occur in
northeastern Minnesota and are much less fertile and thus show fewer
signs of eutrophication than hard water walleye lakes. Examples
include Pike Lake in Cook County and Vermillion Lake in St. Louis

County.
3) bhard water walleye - These are medium to large lakes with well
established, naturally occurring walleye populations. The most

notable examples are Mille Lacs Lake and Lake Winnibigoshish.

4) centrarchid/walleye - These are medium to large sized lakes with
diverse ecological conditions, such as bays, inlets, etc. Some parts
of the lake are suitable for walleye, other areas are more suitable
to panfish. Substantial populations of bullhead, and/or carp, and/or
buffalo are not uncommon. Typical examples of this are Lake
Minnetonka and Minnewaska Lake.

5) centrarchid - These lakes are generally medium to small sized
hardwater lakes that are quite fertile (often displaying a weedy
appearance). Large, open areas are uncommon, and the lakes may also
contain substantial populations of carp, and/or buffalo, and/or
bullheads. Typical examples are Gladstone Lake in Crow Wing County
and Maple Lake in Douglas County.

6) roughfish/game fish - these are hardwater lakes generally found in
southern and central Minnesota and characterized by roughfish such as
carp, buffalo, sheepshead, and bullhead. Winter kill is not
uncommon. Often roughfish removal and stocking of rescued fish are
common management procedures. These includes lakes with occassional
winter-kills and management aims at building up more desirable fish
populations in as short a period of time as possible. Examples
include Lake Tetonka in Le Suer County and Long Lake in Ramsey County.

7) bullheads - These are shallow lakes in which winter-kills promotes the
dominance of bullheads. Examples include Christina, Star, and Bear
Lakes.

8) game - This category generally refers to small shallow lakes that do
not support a permanent fish population. Often, these are marshy
areas.

9) lakes not otherwise classified.




Density of development, the second criterion used in classification, is a
measure of the amount of development per mile of shoreline. Information on
development density is supplemented by a classification of lakes according to
the ratio of water surface acreage to amount of shoreline. This information
is important because the size or irregularity of shoreline has a substantial
impact on the amount of water surface acreage per shore mile. Differences in
this ratio are significant because the amount of development can have
dramatically different impacts depending on the amount of water surface space
available to potential users residing in shoreland areas. The ratio of water
surface acreage to shore length is also used to classify lakes for shoreland
zoning. By studying the distribution of this ratio for lakes in Minnesota,
three classes have been created. They are:

1) less than or equal to 100 acres of water/shore mile
2) 100 to 250 acres of water/shore mile
3) more than 250 acres/shore mile

These class distinctions are based on the distribution of the number of lakes
by acres/mile of shoreline. As the graphs in figure 1 indicate, there is a
significant change in distribution at approximately 100 acres of water per
shoremile, with this category accounting for 77.6% of the lakes, while the
second category accounts for another 17.6%.

Resource uniqueness, a third classification criteria, is determined by
characteristics that pose special management ,needs.' _One of those
characteristics is sensitivity to use or development. For example, trout
lakes may be especially vulnerable to water quality degradation through

development.

Another characteristic is the prevalence of a resource type within a region.
For example, the lower number of lakes with game fish populations (walleye,
centrarchid-walleye, and centrarchid lakes) in Southern Minnesota tends to add
a measure of significance to the individual lake resources than would a
similar lake in Northern Minnesota. Figures 2a and 2b graphically illustrate
the wide range in water resources and lake types throughout the state. While
a county may have significant lake resources, they may only be of one or two
types, thus making certain of the lake types unique. For instance, most of
the lakes in Stearns county are of the walleye or centrarchid variety, with



Figure 1: DISTRIBUTION OF LAKES BY
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Figure 2a:

PERCENT OF COUNTY AREA COVERED BY LAKE BASINS OF 10 ACRES OR LARGER
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Figure 2b: DOMINANT LAKE TYPES BY COUNTY
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few trout or game lakes over 145 acres in size.* Although unigueness within
a region suggests potential for more intensive wuse or development,
surprisingly, the data indicates this 1is not the case. Lakes in the same
class, regardless of wuniqueness within an area, have similar amounts of

development pressure.

A third measure of unigueness are lake characteristics that suggest a need for
unusual management practices. For example, lakes at the head of a large
watershed require different management strategies than other lakes within a
small watershed area. Also, lakes in western and southern Minnesota, where
runoff is lower, usually have lower flushihg rates and therefore require
longer periods of time to recover from most types of pollution than lakes in
the northeastern portion of the state.

While some parameters of lake classification have been identified, key aspects
of the data inventory have yet to be computerized. Lake écology class 1is
still being computerized and there 1is still a need for more careful
identification of lakes with special management practices. Consequently, the
classes wused to categorize data in this report should be viewed as
transitional stages to a final classification system.

The following management classification system describes lake resources:

1) Habitat Management lakes are over 145 acres in size and do not have
permanent gamefish populations. They often freeze out in the winter.
Their appeal for shoreland development is limited. Nevertheless, they
have value for wildlife management purposes.

2) Sensitive Resource lakes such as trout lakes have permanent game fish
populations, but require wunique management practices to protect the
resource.

3) Unique resource lakes are game fish lakes (walleye, centrarchid-walleye
and centrarchid) in counties that have less than 1% of the county area
covered by water. Since there are few alternative resources available for
use, these resources usually receive heavy development pressure.
Uniqueness is measured by county because that is the jurisdictional level
at which lakes are managed.

This calculation can be refined so that within the lake region smaller
areas with relatively few lakes can be identified. This can be
accomplished by calculating water surface as a percent of land area within
townships as well as by county.
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4) Lakes with high density potential are those lakes with less than 100 acres
of water per mile of shoreland and that have game fish populations. These
tend to be very small but also include larger lakes such as Ossowinamakee,
(in Crow Wing County) that have very irregular shorelines.

5) Baseline Management lakes are game fish lakes that are neither unique,
sensitive, or pose special management constraints. This does not imply
that management needs are not significant. Many of these are the more
popular lakes in the state and have been developed to very high
densities. They require careful management to ensure their popularity
does not result in conditions harmful to the resource. :

6) Non-classified lakes tend to be small lakes less than 145 acres which do
not have permanent game fish populations. Their appeal for shoreland
development is usually small if other, more popular resource types of
lakes are available. These constitute the vast majority of lakes within
the state.

Evaluation of shoreland development trends required this project to select the
same lakes included in the 1970 Lakeshore Development Study. That study
reported shoreland development information for 1,923 lakes in Minnesota.
These were lakes larger than 145 acres that were not entirely surrounded by
publicly owned land or within the Metro area. The studied lakes were the
largest and generally the most popular lakes for shoreland residents. These
lakes accounted for the vast majority of shoreland development in rural
Minnesota. '

To allow comparability, some lakes included in the 1970 study were deleted
from this report. A major reason was data collection or coding errors in 1967
or 1982 that invalidated comparisons. Another factor was municipal annexation
which biased development totals. What remains are 1,873 study lakes used for
the body of this report. Table 1 indicates how these lakes are grouped in the
lake classifications previously described. Also included for reference are
the total of all lakes in the state. This study includes most of the
significant lakes in the state (baseline management and other game fish lake
categories).

A concept currently being explored for its potential in the evaulation of
state owned lands is the Recreation Opportunity Spectrum*- An adaption of

The Recreational Opportunity Spectrum was developed by the U.S. Forest
Service. For more information, see the following sources: Roger N. Clark
and George H. Stankey, "The Recreation Opportunity Spectrum: A Framework

for Planning, Management, and Research," USDA Forest Service, General
Technical Report PNW-98, December, 1979; USDA Forest Service, "ROS Users

Guide," circa 1980.
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Table 1: NUMBER OF LAKES BY LAKE CLASS

SUBCLASS BASED ON NUMBER OF NUMBER OF
LAKE CLASS LAKE ECOLOGY LAKES IN STATE LAKES IN STUDY
I. Habitat Management Ia. Roughfish, gamefish, bullheads 1003 639
Lakes Ib. Game 518 99
II. Sensitive Resource ITa - IIb. Trout and Miscellaneous 171 97
III.Unigque Resource Lakes* ITTIa. Centrarchid walleye 34 30
IITb. Centrarchid 196 54
IV. High Density Potential IVa. Hardwater walleye, softwater walleye 35 26
Lakes** IVb. Centrarchid walleye 163 45
IVc. Centrarchid 367 114
V. Baseline Management Lakes Va. Hardwater walleye, softwater walleye 7203 165
Vb. Centrarchid walleye 256 234
Vc. Centrarchid 372 o 328
VI. Non-classified None 12045 42
TOTAL , 15363 1873
* Lakes in counties where water surface equals less than 1% of land area

*% Lakes with less than 100 acres of water per shoreline



this concept for specific application is the Minnesota Recreation Opportunity
Spectrum (MNROS). MNROS is an effort to relate recreation activities and
experiences to the natural character of the landscape. The approach has
relevance for describing the lake resources of the state.

MNROS is determined by the land cover/land use of an area modified by the
extent to which that area is accessible by roads. Although the concern of
this report is only with the MNROS classification of shoreland areas, figure 3
indicates the distribution of MNROS for the entire state. To more adequately
describe lake resources, the ROS concept has been further modified to include
the general land use regions within which the MNROS class is located. This
yields a measure of the extent to which the particular MNROS class may be
unique within its region. Five ROS land use categories (ROSLU) have been
designed for describing lake resources. They are:

Primitive/semi-primitive: This includes areas with poor road access and
generally natural conditions. Forest cover, lakes, marshes and uncultivated
open area conditions (forests, marshes, lakes and open uncultivated areas) fit
into this category. These are located in the Northern part of the state and
are generally near the Canadian border.

Natural in forest: This consists of the same natural land use/land cover
conditions as the previous category except it has better road access. This
category is generally located in the forested region of northern Minnesota.

Natural in agricultural: This category is located outside of the major
forested regions of the state. It is found in the predominantly agricultural
part of Minnesota and in the transitional region that lies between the
predominantly forested and agricultural areas. In this category, natural
conditions represent an exception to the predominantly agricultural and open
land uses. This lends a measure of unigueness to the resource.

Agricultural: Agriculture and pasture or open conditions characterize the
landscape, with few areas in a natural state.

Intensive: This category includes urban areas as well as the heavily altered
Iron Range.

Table 2 provides the numerical distribution of lakes by lake class and ROSLU.
About 40% of all lakes are in the Habitat Management class, one that holds low
potential for shoreland development. About as many lakes are in the Baseline
Management class, which holds the greatest attraction for shoreland
development. Most of the Unigue Resource lakes are in agricultural regions,
and therefore may require special management strategies. Almost 20% of lakes
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Figure 3: MINNESOTA RECREATION OPPORTUNITY SPECTRUM
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are in the Primitive/Semi-primitive ROSLU class. Because of the isolation of
these lakes, they may never receive heavy development pressure. As
development pressure on other lakes continues, these will become increasingly
important resources due to their lack of development and high resource
quality. Although more than a third of the total study lakes are in the
Agricultural ROSLU zorne, most of these are the Habitat Management lakes which
are less desirable for development purposes. This places greater pressure on
the other lakes with fish populations in the agricultural zone. Some of the

pressures being exerted on lake resources are examined in the following

section.
Table 2: DISTRIBUTION OF LAKES BY LAKE CLASSIFICATION AND ROSLU
RECREATION OPPORTUNLTY SPECTRUM LAND USE CLASS (ROSLU)
LAKE ' Natural in
CLASSIFICA- Primitive/ Natural Agri.
TION Semi-prim. FOREST zone Agri. Intensive Total Lakes
Habitat .
Management 90 85 98 421 16 710
Sensitive
Resource 70 4 15 7 0 96
Unique
Resource 0 12 20 40 12 84
High Density
Potential 57 16 77 16 16 182
Baseline Management
Walleye 41 13 75 26 8 163
Centrarchid/
Walleye 43 29 94 45 17 228
Centrarchid 69 40 ; 115 88 14 326
Not Classified le 3 8 _8 1 _36
Total lakes 386 202 502 651 84 1825

*  The total number of lakes in this chart is only 1,825 as compared to the

1,873 designated as study lakes in table 1. This is due to some lakes
being deleted because the technique wused to identify land parcels
surrounding a lake was approximate; some lakes were subsequently lost.
This approximation technique was dropped as the shoreland dats files were
completed. Now, every study lake can be assigned to a ROSLU class.
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III. TRENDS AND INFLUENCES IN SHORELAND DEVELOPMENT

Minnesota patterns of resource use reflect similar national patterns and are
heavily influenced by a myriad of individual choices and national policies and
programs. Although Minnesota's capacity to alter these basic forces and
policies is limited, to a degree, they can be directed and guided. To
effectively manipulate or influence these patterns, we must develop an

understanding of them.

A. Shoreland Development Trends

Minnesota has enough shoreland dwellings outside of the Twin Cities
Metropolitan area to house the entire combined populations of Duluth,
Rochester, St. Cloud and Mankato and still have room left over for a number of
invited guests. With more than 100,000 miles of shoreland on lakes and over
93,000 miles on rivers, Minnesota still has enough undeveloped shoreland to
house the entire Twin City Metropolitan area, should that be needed. In 1982,
there were 112,624 shoreland dwellings in non-municipal areas (Table 3). But
despite our wealth of shoreland resources, subsequent data will indicate that
not all of it is conveniently located nor desireable to shoreland residents.
As a result, much of the development is concentrated.

Since 1967 some subtle but important changes in development patterns have
occurred. Resource areas that were popular in 1967 remain popular today.
Although the increase in development densities is not surprising, the growing
significance of permanent dwellings in comparison to seaéonal is somewhat
unexpected. Between 1967 and 1982, seasonal dwellings increased by 63%,
permanent dwellings increased by 100% and total dwellings increased by 74%.
These figures yield an average annual rate of 4.20% for seasonal, 6.67% for
permanent, and 4.87% for total shoreland housing development. Compare these
figures with the state average for increased housing, 2.46%, and it is clear
that the rate of development in shoreland areas is quite high.* Much of
that development occurred on lakes that were already considered heavily
developed in 1967. Thus, development densities and the intensity of resource
use have increased markedly despite the fact that development was subject to

* The state average is determined from the growth rate from 1970-1980,

24.6%, in 1980 Census of Population and Housing, U.S. Department of the Census.
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some governmeht control. The shoreland program has not discouraged

development growth - but then, it wasn't intended to.

The increase in shoreland dwellings has accounted for much of the increase in
housing in many counties of the state. In some counties more than half of the
housing stock added between 1970 and 1980 occurred in shoreland areas (see

figure 10).
Table 3: TOTAL SHORELAND DEVELOPMENT, 1967-1982

|Lakes Larger than |Lakes Smaller than] | Non-

| 150 acres | 150 acres | Municipal Areas|Munic. |

| Seasonal [Permanent | Seasonal |Permanent| Lakes | Rivers| Rivers| Total]
1967 | 39016 | 17122 | NA [ NA 1 NA | NA | NA | 56138]

| | I | | | | |
1982 | 64859 | 34492 | 4420 | 3017 | 18950 | 8350 | 8086 |142174|

I I | | I l l I |
% Change| | l I l I | l |
1967-82 | 66.2 | 101.4 | NA | NA | NA | NA | NA | NA |

Figure 4: ANNUAL NUMBER OF SHORELAND BUILDING PERMITS ISSUED
1967-1982 (39 Counties in Sample)
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The increase in development since 1967 has not been constant. Shoreland
construction has varied considerably, usually reflecting general trends in the
economy. A record of shoreland building permits in 39 sample counties
indicates a decrease in development activity during the 1974 and 1980 economic
downturns (Figure 4).* Building permit applications also made a sharp
upturn in 1975. That upturn continued until the 1980 recession. Shoreland
managers indicate that permit applications are on the upturn in 1983. If the
rebound in building permits is as strong as the 1975 recovery, shoreland
managers will be very busy during the next year or two.

One indication of the significance of shoreland development is the share of
total county housing found in shoreland areas (Figure 5). In many counties,

Figure 5: PERCENT OF 1980 COUNTY HOUSING UNITS ON SELECTED LAKES OVER 145 ACRES

s

3 : i /

} . A 1982 Lakeshore Housing

i § il Units as a Percent of
1980 County Housing
Units

Bl Greater than 30 percent

B 15.1 — 30 percent
# Less than orequal to
15 percent

T

Although building permits are not an unambiguous measure of development
activity, they do provide some sense of what development expectations and
intentions are. For more information see, The Wright County Project on
Land Use Change and Development Through Building Permits, by William J.
Craig, Mpls.: Center for Urban and Regional Affairs, 1979.
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more than half of the total housing units are located in shoreland areas. A
shoreland residence opens new recreational opportunities. An example of this
can be seen in the pattern of boat ownership. Statewide, shoreland residents
own an average of more than two boats per residence. These facts underly the

significance of shoreland residence as a part of a chosen lifestyle pattern.

Lost in the data is an appreciation of the enormous significance that
shorelands hold for the economy and lifestyle of the state. In states less
richly endowed in shoreland resources, it is not unusual for all privately
owned shoreland to display multiple tier development.

Shoreland development also represents an enormous contribution to the economy
of  many counties. Questionnaire returns indicate the average seasonal
resident spends about $2,500 annually in the immediate area of the seasonal
residence. In a county such as Cass, the 4,000 seasonal homes contribute
approximately $10,000,000 to the local economy. Generally, each $25,000 of
such expenditures accounts for one additional job. Ignoring the commonly used
technique of applying multipliers to the calculation, seasonal shoreland
resident expenditures in Cass County account for at least 400 jobs. Use of
multipliers would produce a substantially larger contribution. In a recent
study of the resort industry, Joseph Kreitzer determined that for every dollar
taken in by an Itasca County resort, about $2.90 of income was generated
within the county and as much as $4.50 including indirect expenses. Thus,
almost $9 million may have been generated by resort shoreland activity. It is
likely that similar multipliers are applicable to expenditures by shoreland
residents.* The Department of Tourism estimates well over 100,000 jobs can
be attributed to travel activity (both business and pleasure).**

The following maps (Figures 6a-8c) provide some useful insights into
development patterns in shoreland areas. Figure 6a gréphically demonstrates
the influence of service centers on shoreland development. Important service
centers (such as the Metro area, St. Cloud, and Brainerd) with significant

x Joseph L. Kreitzer, "An Econometric Analysis of the Resort Industry In
Itasca County, Minnesota," Department of Economics, The College of St.
Thomas, 1 October 1983. (Draft Report)

**Personal communication with Ing Sollin on 18 October 1983.
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Figure 6a: DENSITY OF HOUSING UNITS ON SELECTED LAKES OVER 145 ACRES, 1982
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Figure 6éb: SEASONAL HOUSING UNITS ON SELECTED LAKES OVER 145 ACRES, 1982
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Figure 6c: PERMANENT HOUSING UNITS ON SELECTED LAKES OVER 145 ACRES, 1982
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Figure 7: SERVICE CENTER ACCESS & CUMULATIVE %
of SHORELAND DEVELOPMENT
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Figure 8a: CHANGE IN TOTAL HOUSING UNITS ON SELECTED LAKES OVER 145 ACRES

1967-1982
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Figure 8p: CHANGE IN SEASONAL HOUSING UNITS ON SELECTED LAKES OVER 145 ACRES

1967-1982
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Figure 8c: CHANGE IN PERMANENT HOUSING UNITS ON SELECTED LAKES OVER 145 ACRES
1967-1982
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lake resources display the highest densities of shoreland development. But
densities are also high near smaller regional centers such as Alexandria,
Grand Rapids, Bemidji, and Park Rapids. It appears that around these centers
a commuting zone has been established with the lake resources providing a
significant portion of this base. A comparison of figures 6b and 6c also
suggests that the distance from service center is more important for permanent
than seasonal development. Figure 8 illustrates the importance of distance
from a service center.* The graph indicates a higher share of total
shoreland development occurs within close proximity to service centers than
would be predicted based on availability of shoreland mileage. Almost 90% of
all shoreland development occurs within thirty miles of a service center.
Figures 8a-8c indicate this development pattern has not changed significantly
since 1970. Despite the many socioeconomic changes, the pattern of
development has, for the most part, undergone very little change.

This pattern also suggests that distinctions between urban and rural areas are
fading. That observation, which is not unigue to this report, is based on the
following two observations. One is that the sharp demarcation that once
existed between most urban areas and their rural environs is not as clear as
it once was. 'Leapfrog development' has scattered housing far beyond
municipal boundaries. Improved road systems allow extended commuting ranges,
which appears to be a strong factor in much of the non-municipal population
growth in Minnesota. That accounts for some of the growth of permanent
dwellings in shoreland areas near the major urban areas. The second
observation is that differences in the quality of services between urban and
rural areas is decreasing. Thus, the non-municipal growth rates which have
been larger than municipal growth rates can be seen as reflecting the
extension of better service systems to the more rural hinterland. In this
regard, it is no longer clear that municipal areas can be clearly
differentiated from rural areas based upon growth rates.

* 1In figure 8 the shoreline is plotted in order to illustrate whether the
variables are more or less concentrated nearer the service centers than
the resource itself. If, for instance, the displayed variable is above
the shoreline curve, the variable is more concentrated near the service
centers than are the shoreland resources.
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Another important trend in shoreland development is the increasing volume of
of fshore development.* Offshore development 1is occuring "in many prime
resource areas. 10 measure that trend, data was collected on numbers of
residences in shoreland areas without actual frontage on the shoreline. Less
than 10% of dwellings in shoreland areas do not have lake frontage (Table
4a). The relationship of this statistic to resource type is complex. On many
marginal resource types, the percent of shoreland dwellings without frontage
is higher than the state average. This does not, however, indicate
significant offshore development. Many of these lakes are in agricultural
areas. The development that exists is not oriented exclusively to the lake.
Much of it is farmstead or simply incidental to the shoreland area. As a
result, a smaller share of development in the shoreland area has been located
because of the existence of the resource.

In other areas, very low rates of offshore development are an indication of
resource remoteness. For example, much of the rock soil shorelands are
located in poorly accessable locations. In these areas, there has been less

Table 4a: PERCENT OF 1982 DEVELOPMENT WITHOUT LAKE FRONTAGE

CLASSIFICATION| Total |

l |
Habitat I |
Management I 15 |
Sensitive ] I
Resource I 4 |
Unique I
Resource | 7 |
High Density | |
Potential | 7 |
Baseline Management l

[ |
Walleye I 8 |
Centrarchid | ]
Walleye | 9 |

[ [
Centrarchid | 8 |
No l |
Classification]| 22 |
Total | 10 ]

¥ Offshore development refers to lots within the 1,000 ft. shoreland area

but without lakeshore frontage. In most subdivisions, such 1lots wusually
reflect second and third tier development. :
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development and lake frontage is more easily acquired. The most popular
resource types have about the same share of total residences with frontage as
the state average.

Table 4b indicates there 1is a strong relationship between second tier
development and access to roads and service centers. In locations with the
poorest road access, a higher percentage of shoreland dwellings have
frontage. Thus, second tier development accounts for a smaller share of total
dwellings. As road access improves, the share of total dwellings with
frontage declines, indicating more dwellings in second tier development. The
relationships between resource characteristics, access, and offshore
development need further exploration for a clear wunderstanding of the
significance of this trend. The importance of road and service center access
will be discussed in greater detsil later in this report.

Table 4b: PERCENT OF 1982 DEVELOPMENT WITHOUT LAKE FRONTAGE

Service Center | ROAD ACCESS CLASS*
Proximity F 1 | 2 | 3 |1 4 | 5 | Total |
| [ h [ [ [ |
0 - 5 Miles | 24 |22 | 8 |13 |13 | 22
I I | [ | |
5 - 15 Miles | 11 | 11 | 6 4 | 0 | 10
[ | I [ I
15 - 30 Miles | 9 | 6 | 4 | 1 | 7
Greater Than | [ [ | |
30 Miles 12 | 8 | 3 2 | 0 | 7 |
Total 12 110 | 5 3 1 1 | 10 |

*To define the five road access classes, use the table below. For instance,
road access class 4 is a mile or more from a paved road and a half mile or
more from a gravel road.

*LEGEND: ROAD ACCESS CLASSES
GRAVEL ROAD ACCESS

PAVED ROAD | I 0 and I 1/2 and | |
ACCESS | Oriented | 1/2 mile | 1 mile | 1 mile |
[ [ I I I

Oriented | 1 | 1 | 1 | 1
0 and | [ | | |
1/2 mi | 1 | 3 | 3 | 3 I
172 mi | [ I { |
1 mi | 2 | 3 | 4 I 4 I
I [ [ I I

1 mi I 2 [ 4 | 5 | 5

-30-




One area in which shoreland development has decreased is in the number of
resorts.* Resorts in shoreland areas have been in a decline for some time.
Reasons for this decline are numerous. While patronage of resorts has
remained fairly constant, the costs of running resorts have increased
significantly. With marginal incomes and heavy investment in land and
facilities, the return on investment has not been competitive with other
opportunities. Many resort owners who remain in operation do so because of
the lifestyle rather than viewing their resort as a business opportunity.
Although there has been a substantial decline in the number of resorts, some
new resorts are being constructed and additional units are often added to
existing operations. Still, the prevailing trend is one of decline.

B. Patterns of Population Change

Throughout this nation's history, migration patterns have " been toward
metropolitan areas, especiallthhe larger population centers. But in the'late
1960s and 1970s, differences in population growth between lnetropolitérl and
non-metropolitan areas began to stabilize. The decade of the 70's saw a
modest net 0ut—migration from metropolitan areas. Similar patterns are
occurring in Minnesota. Prior to the 1970 Census, population was becoming
increasingly concentrated in the Twin Cities Metropolitan Area. Outside of
the Twin Cites, population growth was sporadic, with large areas experiencing
population loss. Even in some of the‘recreation regions, that area identified
by heavy concentrations of forest,cdver and . lakes, populéfion growth was slow
or declining.

That pattern changed during the 70's. The movement of people toward the Twin
Cities Metro Area slowed to a near halt. Outside the Twin Cities region,
population decline continued in the mostly agricultural counties but actually
began to increase in recreational areas (Figure 9). A significant share of
that growth was occurring in shoreland areas. Shoreland development was the
most significant contributor to residential construction in Cook County and a
core set of counties that follow a westward extending arc from southern Itasca
and Cass counties and running through Otter Tail, Douglas, and Stearns
Counties (Figure 10 - compare with Figure 5).

For more detailed information about resorts in shoreland areas, see
Report No. 7, RESORT TRENDS, Shoreland Update Project, 1983.
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Figure 9: POPULATION CHANGE, 1970-1980 i
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Forces influencing patterns of —rural migration are complex and vary
considerably from region to region. Many demographers describe three

i significant dimensions of non-metropolitan migration. One of these is

‘ improved access to rural areas via a transportation network which has reduced
the constraints to exurban housing locations. Second, is the dispersal of
industry to rural areas, thus providing employment opportunities. Third, are
lifestyle changes (i.e., early retirement, increased leisure orientation, and
new sources of income for retirees which often leads to increased consumption,
thus creating new employment opportunities where they are locéted).* Other
demographers include amenity areas as a significant factor.**

Figure 10: PERCENT OF 70-80 CHANGE IN COUNTY HOUSING UNITS ON SELECTED LAKES
r—  OVER 145 ACRES

Estimated 1970-80 Lake:
shore Housing Unit Change
as a Percent of 1970:-80
County Housing Unit
Change

Bl Greater than 30 percent
8 15.1 — 30 percent

i Less than orequal to
15 percent

x This conclusion was drawn from a recent DNR survey of resort owners. For
instance, few resort owners could relate such basic information such as
occupancy rates, the source of their clientele, etc.

¥

Kevin F. McCarthy and Peter A. Morrison, The Changing Demographic and
Economic Structure of Non Metropolitan Areas in the 1970's, The Rand
Corporation, January, 1978. Page 5-6.
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Other important sources of influence are lifestyle patterns associated with
housing preferences. Americans have long held a strong desire for single
family housing on large lots.” Despite the increasing popularity of
townhouses and condominiums, prevailing market conditions continue to indicate
the dominant preference is for detached single family housing.

In past years, the realities of rural locations conflicted with lifestyle
aspirations. Not only were employment opportunities limited, but the level of
services was often inadequate. Many were unwilling to sacrifice their desire
for quality services such as education and health care, for the sake of rural
lifestyles. Since the rural transportation network was inadequate, commuting
to larger urban centers for employment or services was not feasible.

Impediments to rural lifestyles were reduced markedly during the 1950s and
1960s. The quality of services was upgraded (and in many areas are rated
superior to urban service levels), rural transportation systems improved and
employment opportunities increased. Within a short period of time, the
lifestyle aspirations of many Americans took a more tangible form.

Also facilitating the movement to rural areas, were a large number of public
policies and programs which encouraged and subsidized rural and suburban
location. The income tax structure, public utility pricing, aid to education,
transportation construction, and other programs underwrote much of the cost of
rural location.

Minnesota, during the’l97Ds, reflected these national trends. State aid to
education, construction of the interstate network, expansion of rural medical
services, dispersal of many employment opportunities, and other forces have
encouraged and facilitated population growth in rural areas. The result is
the relatively large increase in population in the central lakes region
between 1970 and 1980. With the exception of the economically depressed iron
range area, all of the counties in the lake region of the state have
experienced a net in-migration (Figure lla: By comparing this with Figure 2a,

*Glenn V. Fuguitt, "Post 1970 Shifts in the Pattern of Populattion Change in
the North Central Region", Patterns of Migration and Population Change in
America's Heartland, Michigan State University, East Lansing Agricultural
Experiment Station, April, 1978.
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one can discern the overlap between net in-migration and the counties with
significant amounts of shoreland resources).Retirement has also influenced
| these patterns. According to the 1980 Census of Population, most of the
3 counties in the central lakes region experienced a net in-migration of persons
aged 65 and older (Figure 11lb). That trend is expected to continue.
According to a 1982 guestionnaire of shoreland homeowners, about one fourth of
the seasonal residents plan to convert their dwelling to year-round use. They
plan to do so, on the average, within eight years. ’

Figure 1lla: NET MIGRATION RATES Figure 1lb: MIGRATION RATES
1970-1980 AGES 65-74
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= s
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C. Shoreland Development and Recreational Activities

Recreation trends influence and reinforce many of the population patterns in
Minnesota. In the "land of 10,000 lakes," (actually, there are over 15,000
lakes) recreation is oriented toward water related activities. The weekly 'up
to the lake' migration is almost a summertime institution in Minnesota. The
Friday afternoon exodus gives the appearance that everyone either owns a
shoreland cabin or has friends and relatives that do (with many of those who
don't, wishing they did).

Affluence and greater amounts of leisure time have facilitated growth in
recreation. Despite the recent recession, disposable income in Minnesota has
risen. National studies have also indicated a gradual and steady increase in
discretionary time. Popular wisdom buttressed by some studies indicate that
recreational activity has been a beneficiary of some of this rising income and
leisure time.

With water playing a pivotal role in Minnesota recreation experiences, it is
not surprising that population pressure is focused on shoreland areas (compare
Figures 12a and 12b)). What may be unexpected is the very high participation
rates. About 40% of shoreland residents fish, swim, and sunbathe daily or
often (Figure 13). The State Comprehensive Outdoor Recreation Plan (SCORP)
indicates that there were over 52 million occurrances of water related
recreational activities in Minnesota in 1978 (in order of popularity, these

N c s . . *
were swimming, fishing, boating, and canoeing).

Projections from this study indicate there will be 1little change in
participation rates for future years, with some exceptions due to cultural or
technological innovations. If the rates do not change, the total number of
recreational occurrances should continue to increase. Simple projections of
recreation activities based on assuming no increase in participation rates
conclude that between 1978 and 1995, activities common to shoreland residents
will increase between 7.3% and 15.0%, depending on the particular activity
(Figure 14).

* A breakdown and analysis of this information can be found in the Minnesota
State Comprehensive Outdoor Recreation Plan, 1979, Minnesota Department of
Natural Resources, Office of Planning, Research and Policy Section (see
esp. Chapter IV, "Recreation Demand").
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Figure 12b: MILES OF SHORELINE ON SELECTED LAKES OVER 145 ACRES IN SIZE
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Figure 13: SHORELAND RESIDENTS PARTICIPATING DAILY OR OFTEN
IN RECREATIONAL ACTIVITIES
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Figure 1l4: PROJECTED INCREASE IN POPULAR WATER AND RELATED
LAND ACTIVITIES IN MINNESOTA, 1978-1995
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Even without future increases in shoreland development, these figures suggest
resource use will ihcreaée. However, shoreland development is expected to
likewise increase. These facts,; in concert with the previous discussions,
suggest that resource managers need to be concerned about the various
implications of continued growth for effective shoreland management.

D. Locational Factors in Shoreland Development

"Virtually all of the development in this study is on only 14% of the lakes,
and two thirds of the lakehomes occupy only 13% of the shoreline." This
quote, from a 1970 report on shoreland development trends in Minnesota, is as
accurate today as it was then. Although Minnesota has more than 15,000 lakes,
virtually all of the non-urban shoreland development has occurred on the
largest lakes (Table 5a).

The study lakes, although representing only 12% of total lake basins in the
state, are the focus of the bulk of shoreland development activity. Even
within this selection of lakes, development is highly concentrated. The top
50 lakes, in terms of total number of seasonal and permanent dwellings,
account for almost a third of all shoreland dwellings in 1982.

Although subsequent data will indicate a slight downshifting in development
pressure, the total increase in shoreland development occurring between 1967
and 1982 has also been highly concentrated. The fifty lakes that had the
largest absolute increase in shoreland development also account for almost a
third of the increase in shoreland development (Table 5b).

As a result, some shorelands have been developed to very high densities while
others have been virtually ignored. The state is by no means in danger of
'running out' of shoreland areas. In+1982 there were more than 2,000 miles of
shorelands with desirable resource characteristics in private ownership
without any development. Desirable characteristics refers to lakes with
permanent game fish populations that also have sandy or loamy shoreland
soils. Not all of these have desirable access, nor are they located close to
urban centers. NeVertheless, they do represent a reservoir of developable
shorelands for future growth or protection, depending upon management
objectives.

Although Minnesota is blessed with more than 15,000 lakes, not all of these
are attractive to shoreland residents. Furthermore, there is an unequal
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Table 5a: DEVELOPMENT ON TOP 50 LAKES RANKED BY TOTAL NUMBERS
OF SEASONAL AND PERMANENT DWELLINGS PER LAKE

1-10 11-20 21-30 31-40 41-50 1-50
Number of
Dwellings 11,672 5680 4721 4007 3585 29,665
% of Total
Dwellings
in Study 11.7 5.7 4.8 4.0 3.6 29.4

Table 5b: DEVELOPMENT OF TOP 50 LAKES RANKED
BY ABSOLUTE CHANGE IN TOTAL NUMBERS
OF SEASONAL AND PERMANENT DWELLING
BETWEEN 1967 AND 1982

1-10 11-20 21-30 31-40 41-50 1-50
Increase in
Number of
Dwellings 5035 2283 1924 1631 1432 12,305
Percent of

Total Increase
of Dwellings .
in Study = 11.9 5.4 4.6 3.9 3.3 29.1

distribution of the lakes that shoreland residents prefer. Large lakes with
game fish populations, the types of lakes perferred by shoreland residents,
tend to be geographically concentrated (refer back to Figure 12b).

These concentrations of popular lake resources are not all equally accessible
to shoreland residents. Recent surveys indicate that 50% of seasonal
homeowners travel less than 100 miles to their shoreland residence. Since
most seek to minimize driving time as well as distance, the rural highway
system plays an important role in focusing the development patterns. The
freeway system 1is especially significant. An area of high shoreland
development density generally exists along the paths of Interstate 35 north of
the Twin City Metropclitan area and Interstate 94 northwest of the Twin City
Metropolitan area.

Other roads are also significant. Highway 10, east of Moorhead, Highway 53

north of Duluth, and Highway 38 north of Grand Rapids, all seem to be the
focus of minor but locally significant increases in shoreland development.
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Although regional factors influence development patterns, local factors are
more important. Three general categories of local factors are significant.
They are differences in resource quality, access to roads and service centers

and resource management.

E. Local Conditions Influencing Shoreland Development

The most important factors influencing shoreland development involve the
particular features that characterize the setting in which shoreland resources
are located. Site specific features such as resource gduality, recreational
opportunity, road access, and others, have a powerful influence on development
pressure. Users of shoreland resources tend to have strong preferences for
certain shoreland features. An analysis of where development occurs provides
one means of defining some of those preferences. The shoreland soils/forest
cover type and lake classification are among the most meaningful descriptors
of resource quality. Also important are ROSLU, lake size, and water clarity.

Lake Classification: The highest development growth rates occurred on the

Sensitive Resource Lakes (trout) and High Density Potential Lakes (Figure
15). For different reasons, each of these resource types is sensitive to

Figure 15: INCREASE IN SHORELAND DEVELOPMENT BY LAKE
CLASSIFICATION, 1967-1982

SENSITIVE RESOURCE LAKES 112 %

HIGH DENSITY o
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[UNIQUE Yy
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shoreland development and resource use. Improperly planned high densities can

lead to resource deterioration in each case. Presently each of these lake
; types have low average development densities (Figure 16), although there may
?k be individual lakes within each class that are highly developed. The very
remoteness of many lakes in  these classes protects them from unwise
development more effectively than management efforts might.

The lowest growth rates occurred in Habitat Management and Uniqué Resource
lakes. Habitat Management lakes have characteristics that make them less

Figure 16: DWELLING UNITS PER SHORéMILE BY MANAGEMENT
CLASSIFICATION, 1967-1982

1967 |

SENSITIVE RESOURCE LAKES

MISC. 09 [M17 WALLEYE
TROUT 10[]2.3 GENTROBCHID/ 2.6

CENTRARCHID 4.3
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GAME 0.7(1]1.3

ROUGHFISH 2.71

CENTRARCHID 6.8 [

WALLEYE ~ 80f
CENTRARCHID/ g g

UNIQUE RESOURCE LAKES WALLEYE
CENTRARCHID 11.3 [ ~ ]

CENTRARCHID/ e
WALLEYE 15.4 % -

popular for shoreland development so their low growth rate is no surprise.
Unigue Resource lakes, however, are popular to shoreland residents. They
already had high development densities in 1967. However, their high densities
indicate that a point of saturation is being reached; thus making them less
attractive for future development and leading to reduced growth rates.

As a class, Baseline Management lakes have the second highest development

densities. Their growth rates are close to the state average. But because
there are so many lakes in this class, they accounted for the largest share of
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Table 6: SHORELAND DEVELOPMENT BY MANAGEMENT CLASSIFICATION

1967-1982

Baseline Management
Walleye 29.5%
Centrarchid/Walleye 26.1%
Centrarchid l6.4%
Habitat Management 10.7%

High Density Potential 8.9%

Unigue Resource 6.6%
Sensitive Resource 1.6%
Not classified 0.2%

100.0%

new development occurring during the study period. Between 1967 and 1982,
more than 70% of the increase in shoreland development occurred on Baseline
Management lakes (Table 6).

Shoreland Soils/Forest Cover Type: As discussed earlier, the character of the

shoreland area continues to be one of the most important factors influencing
development densities. Shoreland residents show a strong preference for
forested shoreland on walleye, centrarchid/walleye, or centrarchid lake types
which generally have sand or loam soils. Table 7 indicates that sandy soils
typically contain the highest densities of development. In fact, over 40% of
shoreland development occurs on sandy soil types.

Although this preference cuts across tree-types, the lack of forest cover has
a significant impact on the amount of development. Table 7 also adds weight
to the conclusion that walleye, centrarchid/walleye, and centrarchid lakes are
far and away the most popular lakes of shoreland residents. One outcome of
this preference is that high densities for less desirable soils (wet) are
often higer than for sand or loam soils on other lake categories. Although
Table 7 only indicates the density of development for 1982, the figures for
1967 would reveal lower density figures, but the proportions would be
virtually unchanged. This suggests that apparent preferences in resource
types are not simply the result of some idiosyncracy in the data. Rather,
shoreland residents appear to have a fairly clear idea of what they are
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looking for in a shoreland setting.* Still, the highest development growth
rates and the greatesf absolute increase occurs on lakes with predominantly
sandy shoreland soils in deciduous forests (Table 8)."" This may be partly
due to sandy soils providing superior material for swimming beaches, the most
popular activity of shoreland residents. As a result, densities on lakes in
this category increased sharply in absolute numbers. Between 1967 and 1982,
lake homes per shore mile increased from 11.0 to 19,1 on lakes with sandy
soils and deciduous forest cover. This places such shorelands among the most

densely settled in the state.

Table 8: LAKEHOMES CONSTRUCTED BY FOREST/SOILS
LAKE CLASS, 1967-1982

Lake Class Total Construction Study Lakes in Class

Sandy Soils 35.9% 20.1%
Deciduous Forest

Loam Soils 20.9% 26.2%
Deciduous Forest

Wet Soils 11.2% 17.0%
All Forest Types

Sand Soils, Coniferous 5.6% 8.4%
Forest and Treeless

Loam Soils, Coniferous 2.9% _ 7.9%
Forest and Treeless

Other Soils and Forests 23.5% 20. 4%
Types and no data

Total 100.0% 100.0%

*For further information about resident expectations and preferences for
shoreland resources, see Report No. 8, SHORELAND RESIDENTS - A
QUESTIONNAIRE SURVEY, Shoreland Update Project, 1983.

**Table 8 should be interpreted with some caution because generalizations

were made at the lake 1level. For instance, an individual lake 1is
classified as being a particular forest/soil type, even though there may
be substantial amounts of other types present. The validity to this kind
of approach is that it provides a broad, generalized sketch of what
preferred lake characterisitics tend to be. One should not use this kind
of information to draw specific conclusions about individual lakes. The
resolution of the data is inapproriate for that kind of analysis.
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Least popular shore soils/forest cover types are lakes with predominantly wet
or rocky soils. Rocky soils pose severe limitations to building construction,
water supply, and functioning of on-site sewage treatment systems. Also,
they are most often located in the extreme northern part of the state in areas
that are inaccessible and mostly in public ownership. Densities in these
areas would be low even if the soils/forest cover were more suitable to
development. Wet soils also pose limitations to construction and to
functioning of on-site sewage treatment systems. Low densities on such lakes
are no surprise. Despite new technical innovations which allow construction
of structures and sewer systems on soils with severe constraints, it is likely
that most development pressure will continue to be focused on lakes with more
suitable soils.

Lake Size: Growth rates varied according to lake size between 1967 and 1982
(Table 9). The largest lakes experienced the greatest amount of growth.
Lakes between 1,000-4,999 acres accounted for almost 1/3 of all development.
Although lakes greater than 5,000 acres only accounted for slightly more than
1/6 of development, this lake size class only represents 11.3% of the total
shoreline. This significance of size 1is further substantiated by the
development density data. The 1982 density of lakehomes per shoremile
increases substantially with increasing lake size (Table 9) as does the
absolute increase in development per mile of shore. Between 1967 and 1982 the
number of dwellings per shoremile increased by 6.0 on lakes larger than 5,000
acres and by only 2.9 on lakes smaller than 300 acres. These increases are
partly explained by shoreland management. Development on smaller lakes (most
of which are\classified as NE) probably occurred on lots

Table 9: SHORELAND DEVELOPMENT BY LAKE SIZE

Dwellings/Shoremile

Lake Size (acres) % of Shoreline Total Development 196/ 1982
145-299 25.6% 17.0% 3.5 6.4
300-499 17.3% 13.8% 4.4 7.7
500-999 20.2% 21.8% 5.7 10.4
1000-4999 25.6% 30.6% 6.9 11.5
greater than 5000 11.3% 16.8% 8.3 14.3
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created during the period compliant with shoreland standards, whereas much of
the development on larger lakes occurred on pre-existing substandard lots of
record. Even if most of the development occurred on standard lots, the lots
would be smaller for the larger lakes (which are generally classified as GD or
RD), causing higher densities than are possible for smaller, NE lakes.

Recreation Opportunity Spectrum Land Use (ROSLU): The highest growth rates in
shoreland development have been occurring in the least developed ROSLU lake

classes. In terms of sheer quantity, however, most development is still
occurring on lakes with the highest densities. As Figures 17a and 17b
illustrate, the highest growth rates (112%) occurred on lakes in the
Primitive/Semi-Primitive class. This class had the lowest density of
lakehomes/shoremile in both 1967 and 1982. This would seem to cast doubt on
the earlier claim of road access influence on shoreland development. However,
one must keep in mind that this class has the lowest development densities,
and therefore, a rather small number of new dwelling units will yield large
growth rates on these lakes when compared with lakes that already have greater
amounts of development. At the .same time, the number of developable sites may
be diminishing significantly -on lakes that already have high development
densities. For instance, the Intensive ROSLU class had the highest density in
both 1967 and 1982, but experienced the lowest growth rate (56%) during the
study period. Despite this low growth rate, the absolute increase in numbers
of lakehomes per shoremile was largest in the Intensive ROSLU class. Between
1967 and 1982, 8.1 additional dwellings/shoremile were added on lakes in the
intensive class but only 1.7 on lakes in the primitive class. Although an
additional 1.7 units/shoremile is small, its impact may be dramatic because of
the the characteristics of lakes in the primitive/semi-primitive land use
class. Whether or not this is the case requires further research and
analysis. Although the more developed lakes are still receiving most of the
development pressure, their is a discernible trend toward more remote lakes
(Table 10, and refer back to Figuré 17). Whether this is due to reaching
thresholds of some sort in more accessible lake classes, changes in lifestyle,
aesthetic tastes, or other reasons, is not clear and requires further study.

A fact often over-looked, but apparent in the data, is that the majority of
shoreland development (64.9%) occurs in areas with some agricultural
activity. This suggests that the relationship between agricultural activities
and recreational development in shoreland areas may be more significant than
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Figure 17a: INCREASE IN SHORELAND DEVELOPMENT BY ROSLU CLASSES
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Figure 17b: DWELLINGS/SHOREMILE BY ROSLU CLASSES
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¥*
has generally been assumed.

Secchi disk: Shoreland residents cite algse blooms as a major source of

concern. They also cite a number of other water quality and general
environmental degradation problems. Many shoreland dwellers use water clarity
as a perceptual measure of the quality of lake water conditions. Possibly
Figure 18 reflects a preferrence since it indicates the clearest lakes
experienced the largest percent increase in shoreland development between 1967
and 1982. Water clarity, however, is closely related to location within the
state and to lake ecology. It is possible the relationships reflected in
Figure 18 are a function of other lake resource preferences.

Table 10: SHORELAND DEVELOPMENT BY ROSLU CLASS

: PERCENT OF DEVELOPMENT |PERCENT OF TOTAL| AMOUNT OF
ROSLU LAKE CLASS

{ SINCE 1967 | DEVELOPMENT  |DEVELOPMENT
Primitive/Semi-primitive } 8.2% : 6.5% } 6,439
Natural in Forest : 39.7% : 17.0% } 16,926
Natural in Agricultural : 17.8% ; 64.9% { 63,841
Agricultural } 24.8% : 11.3% } 11,116
Intensive } 9.5% f less than 0.5%*= 17*%
Total } 100% : 100% } 98,339

*  These figures are extremely small because this data set includes only
lakes 145 acres or larger and excludes most urban areas. :

It is ironic that the very condition which attracts shoreland residents may be
seriously damaged by excessive or poorly planned development. Water clarity
is affected when sewage treatment systems function poorly and allow nutrients
to enter surface waters. Water clarity may also be affected by run-off from
fertilized lawns. Many shoreland residents perceive that their lakes have
become progressively greener over the years. The concern suggests the need
for special standards to protect water clarity on lakes that are especially
clear.

* This appears to be the case given that current shoreland management does

not directly address agricultural activity in shorelands. The level of
shoreland development occuring in agricultural regions helps explain why,
in Report No. 8: SHORELAND RESIDENTS - A QUESTIONNAIRE SURVEY, Shoreland
Update Project, 1983, agricultural activity was identified as a major
source of many lake problems.
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Figure 18: INCREASE IN SHORELAND DEVELOPMENT BY
SECCHI DISK CLASS, 196/-1982
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Access: In a highly mobile society, ready access to goods, services and
employment are significant determinants of land use patterns. In shoreland
areas, access to roads and service centers are the single most significant
factors in the amount of development that has occurred and the amount of
development pressure one can expect. The consumption habits and service needs
of shoreland residents, whether seasonal or year round, make road access and
service center proximity very important. As mentioned earlier, the average
seasonal homeowner will spend about $2,500 annually for supplies and services
while at a shoreland residence. Permanent shoreland residents will look to
urban areas not just for goods and services, but also for employment.

Small urban areas probably do not offer enough variety in goods and services
to be a significant factor in shoreland trends. The smallest urban center
likely to be a significant influence is the community service center described
by Gustafson.* This report created a heirarchy of urban areas based on the
services they provide (Figure 19). To be ranked a community service center,
the urban area must provide such services as a high school, doctor, bank,
~ Wweekly newspaper, new car dealership, and others. Most such centers have a
population of at least 3,000. Figure 20