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SUMMARY

INTRODUCTION

Lake Minnetonkaisone of the busiest recreation boating lakesin the State of Minnesota. The
Lakeissituated at the fringe of the heavily built-up part of the Twin Cities metropolitan area, and is
located where the most rapid metropolitan-wide population growth isoccurring. Froma

popul ation perspective, recreation pressure on the Lake can only be expected to continueto grow
for theforeseeablefuture.

Recreational boating on L ake Minnetonka has been studied with a consistent methodol ogy since
1984. The methodology includesaerial counts of boat numbers and types; aerial estimations of
sources of the boats on the water (e.g., public accesses, marinas); and surveys of boaters about their
activities, equipment and experience on the water. All studies cover the summer period from
Memorial Day weekend to Labor Day. The Minnesota Department of Natural Resources (MN
DNR) and the L ake Minnetonka Conservation District (LM CD) have designed and funded these
studies. Withinthe MN DNR, funding has come from two programs. Water Recreation, and Boat
and Water Safety. Private contractors have carried out the datacollection for the studies.

This paper isasummary of the major patterns and trends on the Lake during the last two decades.
Boating patterns are put into alarger context of boating in the Twin Cities and throughout
Minnesota, so the particular characteristics of Lake Minnetonkaboating can be effectively
portrayed.

BOAT NUMBERS AND SOURCES

Boating in the Twin Cities metropolitan area— where Lake Minnetonkaislocated — isquite
different than boating in the more rural parts of the state. Themajor differenceisthefar higher
intensity of boating inthe metro area. Intensities (boats per acre of water) on typical metro lakes
exceed by afactor of four to five those in popular rural lake regions, such asthe Brainerd Region.
Within the metro area, the largest water bodies are the most popul ar, asindicated by their intensity
of use. Minnetonka (14,034 acres) and the St. Croix River (8,215 acres—Arcola Sandbar to
mouth) arethetwo largest and two most intensively used water bodiesin the metro area.

Between 1984 and 2004 average boat numbers at peak times on weekend/holiday afternoons on
Lake Minnetonkadeclined, and the declineis statistically significant. Prior to the 2004 study, there
was evidence of adecreasein average weekend/holiday afternoon boat numbersfrom 1984 to
2000, but the decrease was not statistically significant. Stable boat numberswastheindication.
Other trend studies from the 1980sto 1990s/early 2000s al so pointed to stable boat numbers. The
St. Croix River, too, had stable boat numbers from the early 1980sto the late 1990s. In short, the
L ake Minnetonkaboating declineisthefirst such indication from aboating study, and it will need
to befollowed inthe future.

4 Boating Trends on Lake Minnetonka—1984 to 2004



On weekdays on Lake Minnetonka, boat counts are fewer in number, and there is no evident trend
in average boat numbers, either upward or downward. The 2004 average islower than either 1996
or 2000, but the differencesare not statistically significant.

It should be noted that — although the 2004 “average” boat counts are lower than previousyears
— maximum boat counts are higher. For both weekends/holidays and weekdays, 2004 had the
highest daily boat counts ever recorded since 1984. Large number of boats still go out on the
Lake, but apparently just not “on average”.

The summer of 2004 was cooler than normal, and this may have diminished boating somewhat,
but it does not appear to be aprimary factor in accounting for the low number of boats. One other
factor that could potentially contributeto lower boat numbersfrom the aerial countsisatemporal
shift in boating use (e.g., ashift from weekendsto weekdays, or from afternoonsto mornings); this,
however, does not appear to be amajor factor in accounting for the low boat numbers.

The spatial distribution of boating on the Lake has been largely constant from 1984 to 2004. The
southwest part of the Lake hasthe least number of boatsrelativeto lake surface area, while the east
and northwest have substantially higher boat numbers (60% to 80% higher).

The source of boats has changed over time. Thelong-term trend prior to the 2004 study was:
increasing relative contribution from public access, decreasing contribution from commercial
access (marinas, private ramps, boat rentals, dry stack), and stable contribution from all other
sources, which are comprised of riparian residents, municipal dock users, homeowner association
dock usersand any others. With the completion of the 2004 study, the relative contribution from
public access continued to go up asit had prior to 2004. However, the relative contribution from
commercial access broke with thelong-term pattern and increased, whilethe contribution from all
other sources broke with the long-term pattern and decreased. It should be noted that all sources
produced fewer boats in 2004 than 2000, but some decreased more than others, which shifted the
relative contributions among the sources. For 2004, the sources contributions are approximately as
follows: public access—30%, commercia access—35%, municipal docks—10%, and riparian
residents and homeowner associ ations—25%.

CHARACTERISTICS OF THE BOATING TRIP

Boating activities have changed since the 1980s: boat riding hasincreased and fishing has
decreased. Anincreasein boat riding and adecreasein fishing isageneral trend, experienced
throughout the Twin Cities and in both the Brainerd and Central Lake Regions.

When asked what boating opportunities are not adequate on the Lake, boatersfrom all sources
judge opportunitiesto get off the water at alakeshore wayside asthe most inadequate. The next
most inadequate are opportunitiesto beach aboat and access arestaurant from the water. These
resultsfor 2004 are virtually the same asthose found in the 2000 study.
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Thetype of watercraft is more substantial, more expensive than in the past. Runabouts and
cruisers (has cabin) haveincreased over time, whilefishing boats (utility boatswithout
windshields, not related to the activity of fishing) have decreased.

Consistent with the trend in type of watercraft, boats are longer and more powerful today than they

wereinthe past. Boat lengths have increased nearly 3 feet since 1992, and engine sizes have
shown an increase of about 90 horsepower since 1984.

THE BOATING EXPERIENCE

Boating isan enjoyabl e experience on Lake Minnetonka. Nearly 60 percent of all boatersare
“very satisfied” with their outing, and most of therest are“satisfied”. Dissatisfaction to any extent
issmall. Over time, satisfaction levelshaveincreased.

Although satisfaction level s are high, boaters do experience problems on the water. Theleading
problem is Eurasian watermilfoil. The next two top-ranked problems haveto do with other
boaters. high wakes, and inconsiderate operation of boats.

For most problems, severity ratings changed little over the last few studies. Two problems,
however, changed noticeably, and both became less severe since 1996. One of the problemsisthe
use of personal watercraft and the other isthe presence of Eurasian watermilfoil. Riparian
residents|ed the declinein the severity rating of both watermilfoil and use of persona watercraft.

Theintensity of boating (boats per acre of water) on Lake Minnetonkais high, even by boating
standardsin the Twin Cities metropolitan area. Crowding isa persistent problem on the Lake.
Crowding, however, is not agrowing problem on the Lake. Boaters judged conditions on the
Lakein 1984 about the same as they do today.

Although Lake Minnetonkais perceived to be more crowded than other metropolitan lakesand
rivers, lessthan 40 percent of boatersjudge the number of boats on the Lake as* crowded” or “far
too crowded.” The mgjority of boaters describe the number of boats as*“ about right” or “few boats
here” Most Lake Minnetonka boaters are experienced with conditions on the Lake, and most are
not surprised by the number of boats they encounter.

BOATING SAFETY AND ENFORCEMENT

Lake Minnetonkaisacongested placeto boat and boating restrictions are commonly used to
manage the congestion. Most boaters— when asked about the level of restriction on the water —
think the amount of restriction isappropriate (“about right”). Few believethat itis"too restrictive.”
Morebelieveitis“not restrictiveenough.” Nearly one-third of riparian residents (29%) believeit
is“not restrictive enough.”
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Consistent with this perspective, boating restrictions are not commonly viewed in anegativelight.
Most boaters believerestrictions either do not affect their enjoyment of boating (54% of boaters) or
addto their enjoyment (42%). Few believerestrictionsdetract from enjoyment (4%).

Boater sightings of enforcement officers on the Lakeincreased markedly from 1984 to apeak in
2000, after which sightingsdeclined. 1n 2004, 45 percent of all boatersrecall seeing an
enforcement officer on their last outing. Thelevel of enforcement effort isjudged in 2004 by a
majority of boatersas*about right” (52% of boaters). A much smaller portion thinksthe effortis
“toolittle” (14%) and evenlessthink it is“too much” (4%). A sizable portion isunsure how to
respond (30%), probably indicating that many boaters havelittle awareness of enforcement
activitiesontheLake.

Following the sametrend as officer sightings, the portion of boaters reporting being checked by an
enforcement officer rose steadily from lessthan 1 percent in 1984 to 3 percent in 2000, after which
the portion declined to 2 percent in 2004. Nearly all boaters who were checked by enforcement
officersgavethe officershigh marksfor their professional behavior.

Boaterstoday are no morelikely to have completed a boating safety course than boatersin the past.
About one-third of boaters have completed such acourse. A higher portion of boaters (49%) think
that all boat operators should be required to complete a boating safety course. Some 39 percent of
boaters believe motorboat operators should be required to have an operator’slicense. These
portions are 10 to 20 percent higher than those found in the more rural Brainerd Lakes and Central
L akes Regions, suggesting that licensing and safety courses may be amore pressing concerninthe
metro area.

Thetypes of beverages boaters have on board has changed little sinceit wasfirst assessed in 1992.
The portion of Minnetonka boaters with alcoholic drinks on board is above that found in the
Brainerd Lakesand Central LakesRegion studies, and issimilar to that found in the Mississippi
River and Lake Superior studies.

Safety equipment has become more commonplace on boats since 1992. Theincreasing prevaence
of safety equipment parallelstheincreasing size of the boats, atrend that was noted above.

PUBLIC ACCESS FACILITIES

Asagroup, the boaters who are launching through public accessfacilitiesare familiar with Lake
Minnetonkaand with the particular accessthey areusing.

The geographic areafrom which boaters are drawn to L ake Minnetonka public accesses has not
changed appreciably since 1984.

Boaters gave high marksto the public accessfacilitiesfor landing and launching aboat in 2004,

much higher marksthan at any timein the past. In 2004, 71 percent gave “excellent” ratings and
another 23 percent gave “good” ratings. Thereason for the sharp increase in ratings between 2000
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and 2004 is not fully known, but the increase is probably due — at least in part — to the opening
of the large Grays Bay Access and closing of two smaller accesses on the same part of the Lake.
The GraysBay Accessisawell-designed facility that can accommodate the large boats that access
usersaretrailering today

Consistent with theincrease in access ratings, the portion of boaters having a problem with the use
of an accessfell from 37 percent in 2000 to 28 percent in 2004. The primary use problem by far is
the size of the access parking lot, which isthe perennial leading problem on the Lake. Public
accesseslotsat Lake Minnetonkaareroutinely full to capacity. When they find thelot full, the
large majority of boaters (94%) are able to boat on the L ake that day by going to another access,
parking on the street/lot nearby, or waiting for aspot to open upinthelot. The next leading access
use problem issmall by comparison with the parking-space problem, and isan additional size-
related concern: not enough maneuvering room on land near ramp for launching/landing. One
item showed amarked decrease as a use problem from 2000 to 2004. “No dock” wasaminor use
problem in 2004, but it was the third-ranked problem in 2000.

When asked about improvements needed at the access site, boaters focused on the solution to their
primary use problem, which is not enough parking spacesin the accesslot. The 2004
improvement requestsreflect two major differencesfrom 2000 requests. Thefirst concernsdocks
to ease launching, which fell from 33 percent of boatersin 2000 to 4 percent in 2004. Thefal in
dock requests parallelsthe drop in docks as an access use problem. The other item that changed
was requestsfor better enforcement, which wastheleast requested improvement in 2000, but the
third most requested in 2004.

Onasimilar topic, boaters were asked about the types of information they would want available at
public accesssites. Leading thelist of requests— in both 2004 and 2000 — isinformation on
boating restrictions, followed by information on boating hazards, and emergency information.

Two items (depth map of |ake and fishing information) show decreased requests between 2000 and
2004.

The potential use problems of one particular group were queried in the survey: boaterswith
disabilitiesthat affect when and where they boat. Some 4 percent of accessusers (11 survey
respondents) identified themselvesasdisabled. Most of these (all but two survey respondents)
found the access suitable for their needs. Only one of the two boaters who found the access
inadequate gave areason for the inadequacy, which concerned the long distance from the parking
spot to the launch site. Thisboater had an artificial knee; the boater did not park — for whatever
reason — in adesignated spot for people with disabilities.

Boaterswere asked in the surveysif additional public accessis needed on Lake Minnetonka. Few
(13%) responded that more accessis needed. Boatersintercepted at apublic accessduring the
study saw the highest need for more access (27%), but the large majority of such boatersstill saw
littleadditional need. Overall, theindicationisthat most boatersfeel well supplied with public
accessat present.
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Boaters who saw aneed for more public access were asked where on the Lake additional accessis
needed. Most boaters specified alocation (74%), while some simply responded “ anywhere’
(26%). Of thosewho identified alocation, nearly two-thirds (63%) indicated the east side of the
Lake.

PREVENTING THE SPREAD OF EXOTIC SPECIES

Eurasian watermilfoil isconsidered aleading problem by Lake Minnetonka boaters. In 1992,
shortly after the plant’sarrival in the Lake, public access boaterswere not convinced that Eurasian
watermilfoil represented a serious problem. At the sametime, riparian residentswerevery
concerned about the plant, and a sizable perceptual gap existed between the two groups. The gap
has closed considerably since 1992, but has not closed fully. Thetrend for public access boatersis
toward increasing problem severity ratings, whilethetrend for riparian residentsistoward
decreasing problem severity ratings.

Since 1996, boaters have been asked about the actionsthey take after removing aboat from Lake
Minnetonkato help prevent the spread of exotic species such as Eurasian watermilfoil and zebra
mussels. 1n 2004, 22 percent of Lake Minnetonkaboaters report that they annually transport their
boat between L ake Minnetonka and another body of water. Only 3 percent report transporting
their boat between Minnetonkaand the Mississippi River downstream of St. Paul, wherethe
nearest zebramussel infestation occurs.

Nearly all boaters who transport their boat between L ake Minnetonka and another body of water
report doing afew ssimplethingsall thetime. They conduct avisual inspection of their boat and
equi pment, clean off vegetation and mussels, and drain water from the boat. Actionsthat require
special equipment or more effort are donelessroutinely. Such actionsinclude rinsing the boat with
hot water of high-pressure water, and allowing the boat to dry for five days. The frequency with
which actions are taken has not changed agreat deal since 1996.

MN Department of Natural Resources 9



INTRODUCTION

Lake Minnetonka is one of the busiest recreation boating lakes in the State of
Minnesota. Located in the Twin Cities metropolitan area, Lake Minnetonka has
been a prime destination for outdoor enthusiasts for some time. Years ago, the
Lake was in arural setting, and it functioned as a vacation destination for railroad
travelers from Twin Cities central cities. The cities have grown outwards over the
years, and the Lake has shifted from serving vacationers to serving day users,
who are both local residents and central-city dwellers.

Today, Lake Minnetonka is situated at the fringe of the heavily built-up part of
the Twin Cities, as evidenced by the density of population surrounding the Lake
(Figure 1). It is also located where the most rapid metropolitan-wide growth is
occurring, and should be expected to occur in the ensuing years. From a popula-
tion perspective, recreation pressure on the Lake can only be expected to continue
to grow for the foreseeable future.

Figure 1
Population Patterns In and About the Greater Twin Cities Metropolitan Area
Population Density Change

by Minor Civil Division
1990 to 2000

Population Density by
Minor Civil Division in 2000

Density
(people per
square mile)

Il more than 500
I 100.1 to 500
50.1 to 100
10.1 to 50

Density Change
(change in people
per square mile)

Il more than 50

I 25.1 to 50
10.1 to 25

Source: U.S. Bureau of the Census Source: U.S. Bureau of the Census

Recreational boating on Lake Minnetonka has been studied with a consistent
methodology since 1984 (Table 1). The methodology includes aerial counts of
boat numbers and types; aerial estimations of sources of the boats on the water
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Table 1
Lake Minnetonka Recreational Boating Studies
(all studies extend from Memorial Day weekend to Labor Day)
Year Aerial Boat Counts Boater Surveys Funder Comments
1984 Weekend/holiday and Surveys of boaters from MNDNR Part of alarger Twin Cities
weekday counts public access, commercial boating study
access, and lake homes
1986 Weekend/holiday counts LMCD
1987 Weekend/holiday counts LMCD
1992 Weekend/holiday and Surveys of boaters from LMCD & MNDNR
weekday counts public access, commercial
access, and lake homes
1994 Weekend/holiday counts LMCD & MNDNR
1996 Weekend/holiday and Surveys of boaters from LMCD & MNDNR  Coordinated with a larger
weekday counts public access, commercial Twin Cities boating study
access, and lake homes
1998 Weekend/holiday counts LMCD & MNDNR
2000 Weekend/holiday and Surveys of boaters from LMCD & MNDNR
weekday counts public access, commercial
access, and lake homes
2004 Weekend/holiday and Surveys of boaters from LMCD & MNDNR
weekday counts public access, commercial
access, lake homes, and
municipal docks

(e.g., public accesses, marinas); and surveys of boaters about their activities,
equipment and experience on the water. All studies cover the summer period
from Memorial Day weekend to Labor Day. The Minnesota Department of
Natural Resources (MN DNR) and the Lake Minnetonka Conservation District
(LMCD) have designed and funded these studies. Within the MN DNR, funding
has come from two programs. Water Recreation, and Boat and Water Safety.
Private contractors have carried out the data collection for the studies,

This paper is a summary of the major patterns and trends on the Lake during the
last two decades. Boating patterns are put into a larger context of boating in the
Twin Cities (MN DNR, 1997) and throughout Minnesota (MN DNR, regional
boating studies, 1999 to 2004), so the particular characteristics of Lake Min-
netonka boating can be effectively portrayed. The report is presented as follows:
e Boat numbers and sources, including trends in spatial pattern of boating on
the Lake.
e Characteristics of the boating trip, including trends in boating activities,
types of watercraft, and sizes of watercraft.
e The boating experience, including trends in boating satisfaction, problems
encountered on the water, and crowding.
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e Boating safety and enforcement, including trends in boater’s awareness of
enforcement officers on the water, and boater’s opinions on the level of
boating restrictions and enforcement presence.

e Public access facilities, including ratings of public access facilities, problems
in the use of facilities, improvements boater’s would like to see at facili-
ties, and need for additional facilities.

e Preventing the spread of exotic species, including trends in the perception of
Eurasian watermilfoil as a problem on the Lake.

Detailed methodologica descriptions are minimized in this summary paper, and
only general descriptions of methods are presented. Appendix A has afuller
description of methodology. Each study has a detailed methodological document
available for review.

Efforts have been made to keep the studies comparable over time, and this has
largely been accomplished. However, one particular point needs to be made
concerning trends analysis.  Trends results based on boater survey information
only include surveys with boaters from public accesses and riparian residences,
because these are the two sources of boaters that have been done in a consistent
fashion over the period from 1984 to 2004. The exclusion of other sources of
boater limits but does not preclude trend analysis. There are many evident trends
exhibited by boaters from public accesses and riparian residences that are clearly
of a general nature. Such trends are presented throughout the paper. Appendix A
gives amore detailed description of this particular point.

BOAT NUMBERS AND SOURCES

Boating in the Twin Cities metropolitan area — where Lake Minnetonkais lo-
cated — is quite different than boating in the more rura parts of the state. The
major difference is the far higher intensity of boating in the metro area. Intensi-
ties (boats per acre of water) on typical metro lakes exceed by a factor of four to
five those in popular rural lake regions (e.g., Brainerd Lakes Region) (see MN
DNR, 1997 and 1999). Compounding this higher boating intensity in the metro
area is the portion of boats that are moving and add to congestion, since a mov-
ing boat consumes more space than a stationary one. In the metro area, the por-
tion moving is twice that of the Brainerd area (two-thirds moving versus one-
third). Recreation boating, like many aspects of urban living, involves having a
lot of other people around.
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Within the metro area, the largest water bodies are the most popular, as indicated
by their intensity of use (boats per acre of water). Minnetonka (14,034 acres) and
the St. Croix River (8,215 acres — Arcola Sandbar to mouth) are the two largest
and two most intensively used water bodies. Together these two water bodies
account for 43 percent of metro-wide boating in 1996 but only 30 percent of
metro-wide water surface area on boating lakes and rivers (lakes/rivers over 100
acres with permanent fish populations). The St. Croix River had a higher inten-
sity of boating use than Lake Minnetonka in the 1990s.

Between 1984 and 2004 average boat numbers at peak times on weekend/holi-
day afternoons on Lake Minnetonka declined, and the decline is statistically
significant (Figure 2)(see Appendix B for details on statistical tests). Prior to the
2004 study, there was evidence of a decrease in average weekend/holiday after-
noon boat numbers from 1984 to 2000, but the decrease was not statistically
significant. Stable boat numbers was the indication. Other trend studies from the
1980s to 19905/early 2000s also pointed to stable boat numbers (MN DNR,
regional boating studies, 1997, 1999 and 2002). The St. Croix River, too, had
stable boat numbers from the early 1980s to the late 1990s (Figure 3). In short,
the Lake Minnetonka boating decline is the first such indication from a boating
study, and it will need to be followed in the future.

On weekdays on Lake Minnetonka, boat counts are fewer in number, and there is
no evident trend in average boat numbers, either upward or downward (Figure
4)(see Appendix B for details on statistical tests). The 2004 average is lower than
either 1996 or 2000, but the differences are not statistically significant. The low
average in 1992 is due mainly to earlier flight times in mid afternoon, prior to
peak numbers that occur in late afternoon when the boat counts are supposed to
be scheduled. The 1992 weekday flight times were a mistake; flights were con-
ducted at the same time as the mid-afternoon weekend/holiday flight times.

It should be noted that — although the 2004 “average” boat counts are lower
than previous years — maximum boat counts are higher. For both weekends/
holidays and weekdays, 2004 had the highest daily boat counts ever recorded
since 1984. Large number of boats still go out on the Lake, but apparently just
not “on average”.

Another good indicator of the low “average” number of boats in 2004 comes
from the public access boat counts. During the aerial flights, empty boat trailers
are counted at the public accesses lots (and at overflow sites) to determine the
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Figure 2

Lake Minnetonka Summer Weekend/Holiday Afternoon Aerial Boat
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contribution of public access to all boats on the water. The count is relatively
straightforward and, thus, is considered one of the more accurate boating mea-
sures in the studies. Public access contributes some 25 to 30 percent of all boats
on the Lake.

Between the 2000 and 2004 study, the large Grays Bay public access opened,
and increased net public access capacity to launch boats on the Lake (two smaller
public accesses were closed when Grays Bay was opened). Capacity utilization is
traditionally high for Lake Minnetonka public accesses, and the added capacity
from Grays Bay would be expected to increase boats on the water from the ac-
cesses. The additional capacity, however, did not lead to an increase in boats
from public access. The number of boats from public access actually fell from
2000 to 2004 on both weekend/holidays (7% decrease) and weekdays (5% de-
crease), providing further indications that 2004 was a low boating year.

It is well known that warmer days bring out more boats on Lake Minnetonka.
The summer of 2004 was cooler than normal, and this may have diminished
boating somewhat, but it does not appear to be a primary factor in accounting for
the low number of boats. Although cooler, the 2004 summer was not without
precedence in the boating studies (Table 2). Compared with 2004, the summer of
1992 was cooler and 1994 was comparable in terms of general warmness, and
both years had substantially more boats on the Lake. Furthermore, the actual

Table 2
Weather for study years and weekend/holiday boat-count flight dates*
Warmness of summer (cooling degree Warmness of weekend/holiday boat-
daysin June, July, August) count dates
Average number of boats on Average dally Median daily
summer weekend/holiday Number of Rank in last 100 maximum maximum
Study year afternoons CDDs** years (1=warmest) temperature (°F) _temperature (°F)
1984 1318 672 38 77.2 80
1986 1453 549 66 79.2 77
1987 1370 760 23 83.2 83
1992 1306 248 100 75.1 75
1994 1375 476 82 80.9 80
1996 1035 491 7 79.9 80
1998 1231 566 64 80.2 81
2000 1223 588 57 80.0 82
2004 907 418 92 79.1 81

*Source: Twin Cities weather data from Minnesota Climatology Working Group (MN DNR and University of MN); data at
http://climate.umn.edu/doc/twin_cities/twin_cities.htm .

** CDD is cooling degree days, and is computed daily from the average daily temperature less 65 °F; the minimum daily CDD valueis 0.

MN Department of Natural Resources 15



afternoon temperature on the dates of the 2004 flights were similar to many other
years.

One other factor that could potentialy contribute to lower boat numbers from the
aerial counts is a temporal shift in boating use; this, however, does not appear to
be a mgjor factor in accounting for the low number of boats. The preceding boat
counts occurred at peak times, which are mid afternoons for weekend/holidays
and late afternoon for weekdays. It is possible that the decline at peak timesis
not indicative of declining boat numbers at al times. The decline could be, for
example, due to boaters avoiding the peaks and shifting their use to lower use
periods, whether from weekend/holidays to weekdays, or from the mid afternoon
to morning or evenings on weekend/holiday.

An indicator of such temporal boating shifts is monitored in the boating studies
through the riparian resident boating patterns derived from their boater survey. If
any source of boaters has the fewest impediments to shifting their boating to less-
congested (or any other) times, riparian residents would be a leading candidate.
They can boat anytime they are at home, with little time devoted to transporting
themselves and their boat to and from the Lake.

The riparian residents, in al survey years, were asked to indicate the date and
time of their last boating outing. There was no pattern to when residents received
their surveys initially or remails to nonrespondents, so there is no apparent biasin
when they were asked about their most recent boating outing. Information on
the most recent outing was analyzed for day of week, and time of day changes
from 1984 to 2004.

Little if any change is evident in riparian resident boating over the years. The
portion of boating

that occurs on week- Teble 3

days versus week- €

end/holi days fluctu- Distribution of Riparian Resident Boating Trips by Day of Week

ates around the 50- Average
C 1984 1992 1996 2000 2004 1984 t0 2004

50 IeVel, which is Day of week (percent) (percent) (percent) (percent) (percent) (percent)

common for out- Weekends/holidays 45 58 47 53 54 51

door recreation Weskdays % 42 53 a7 46 19

activities (Table 3) Total percent 100 100 100 100 100 100

Within both week- Number of respondents 131 288 285 297 301

days and weekend/
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holidays the diurnal profiles of use from one year to the next are similar, and
there is no apparent trend over time (Figure 5). The portion of boating that oc-
curs within a window centered on the peak has stayed largely constant over time
for both weekdays and weekend/holidays (Table 4). In short, there is no evi-
dence that a shift in boating to lower-use (or higher-use) periods has occurred for
riparian residents. This conclusion probably applies to the other sources of boat-
ers, too, but the survey data are not adequate for a similar analysis. For public
access boating, the study design selects the dates and times to intercept boaters as
they exit or enter the Lake. Thus, the dates and times of boating outings are not

Figure 5
Daily Boating Patterns of Riparian Residents on Lake Minnetonka, 1984 to 2004

Diurnal Distribution of Weekend/Holiday Boating
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Table 4
Percent of Daily Riparian-Resident Boat-Hours That Occur Near the Boating Peak

Average
Hour window 1984 1992 1996 2000 2004 1984 to 200¢
Day of week around peak (percent) (percent) (percent) (percent) (percent) (percent)
Weekends/holidays  14:00 to 19:00 49 53 49 54 51 51
Weekdays 17:00to 22:00 53 55 50 47 53 51

random like they are for riparian residents. If the municipal dock and marina
surveys continue to be done as in 2004, each could be analyzed in the future for
shifting temporal patterns like the riparian surveys.

The gpatial distribution of boating on the Lake is largely constant over time (Fig-
ure 6). There is no mgor shift, for example, from the northwest part of the Lake
to other places over time for either weekend/holidays or weekdays. A minor shift
to the east part of the Lake is evident, however, for weekdays. The southwest
part of the Lake has the least number of boats relative to lake surface area, while
the east and northwest have substantially higher boat numbers (60% to 80%
higher). Between weekend/holidays and weekdays there is remarkable stability
in the distribution of use. Across all study years, the southwest averages 23
percent of all boats on the Lake for both weekend/holidays and weekdays, re-
spectively; for the northwest the average is 25 percent for both weekend/holidays
and weekdays; and the east averages from 52 to 53 percent for weekend/holidays
and weekdays, respectively. The conclusion about the stability of the spatial
pattern of use extends to the finer geographic scale of the 42 Lake management
areas. In other words, largely the same portion of boats on weekend/holidays
and weekdays are found in each of the 42 management areas from one study year
to the next.
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Percent of Boats

Percent of Boats

Figure 6

Geographic Distribution of Boats on Weekend/Holiday

Afternoons
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The source of boats has changed over time (Figure 7). The long-term trend prior
to the 2004 study was: increasing relative contribution from public access, de-
creasing contribution from commercial access (marinas, private ramps, boat rent-
as, dry stack), and stable contribution from all other sources, which are com-
prised of riparian residents, municipal dock users, homeowner association dock
users and any others.

With the completion of the 2004 study, the relative contribution from public
access continued to go up as it had prior to 2004 (Figure 7). However, the rela-
tive contribution from commercial access broke with the long-term pattern and
increased, while the contribution from all other sources broke with the long-term
pattern and decreased. It should be noted that all sources produced fewer boats in
2004 than 2000, but some decreased more than others, which shifted the relative
contributions among the sources. For 2004, the sources contributions are ap-
proximately as follows:. public access—30%, commercia access—35%, munici-
pal docks—10%, and riparian residents and homeowner associations—25%.

Figure 7

Contributions of Sources to Weekend/Holiday Afternoon Boat
Numbers
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Between 2000 and 2004, the public access contribution to boating became more

concentrated in the east part of the Lake, and less concentrated in the southwest
part of the Lake (Table 5). The primary cause of the shift was probably the open-
ing of the large Grays Bay public access on the east end of Lake. The new access
replaced two smaller accesses on the same part of the Lake. The Grays Bay ac-
cess accounted for one-third of all public access launchings on weekend/holidays
and weekdays in 2004.

Access |location on Lake
East
Northwest
Southwest
Total percent

Average number of boats

Table 5

---- Weekend/holiday boats launched ----

2004 study 2000 study  Difference
(percent) (percent)  (2004-2000)

Geographic changes in boats launched from public accesses on Lake Minnetonka
(based on aeria counts of empty boat trailers at public access facilities)

39% 28% 11%
37% 42% -5%
24% 30% -6%
100% 100% 0%
284 306 -22

--------- Weekday boats launched ---------
2004 study 2000 study  Difference
(percent) (percent)  (2004-2000)
41% 36% 4%
40% 36% 4%
19% 21% -8%
100% 100% 0%
111 116 -5

MN Department of Natural Resources
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CHARACTERISTICS OF THE BOATING TRIP

Boating activities have changed since the 1980s. The maor change is a decrease
in fishing and an increase in boat riding (Figure 8). The public access change
from 1984 to 2004 is particularly marked: fishing fell from about 60 percent to
20 percent of outings, while boat riding rose from approximately 25 percent to
60 percent of outings. By the 2000 study, boating riding had overtaken fishing
as the primary pursuit of boaters launching through public access. [Note: the
large increase in the “other” activity category in 2004 is a survey technique prob-
lem that should be rectified the next time the study is done.]

An increase in boat riding and a decrease in fishing is a general trend, experi-
enced throughout the Twin Cities and in both the Brainerd and Central Lake
Regions (MN DNR, 1997, 1999 and 2002).

When asked what boating opportunities are not adequate on the Lake, boaters
from all sources judge opportunities to get off the water at a lakeshore wayside as
the most inadequate (Figure 9). The next most inadequate are opportunities to
beach a boat and access a restaurant from the water. These results for 2004 are
virtually the same as those found in the 2000 study.

Figure 8

Boating Activity Trends
(trend based on public-access and riparian-resident boaters)
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Figure 9

How adequate or inadequate are opportunities to do each of the following
on Lake Minnetonka?

‘ | Very inadequate O Slightly inadequate ‘

Use picnic areas or toilets ata ‘ ‘
public lakeshore wayside ‘ ‘

Beach your boat |

Access restaurants by boat |
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marina

Pump out marine toilets

Anchor or tie up with other
boats into a raft

Launch your boat (for a fee) at
a marina
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Percent of boaters

The type of watercraft is more substantial, more expensive than in the past. Run-
abouts and cruisers (has cabin) have increased over time, while fishing boats
(utility boats without windshields, not related to the activity of fishing) have
decreased (Figure 10). Note that in 1984 runabouts and cruisers are combined.

Percent of Boats

Figure 10

Boat Type Trends
(trends based on public-access and riparian-resident boaters)
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Consistent with

the trend in type Teble 6

of craft, boats are Trends in Average Boat Length and Motor Size

Ionger today (trends based on public-access and riparian-resident boaters)

than they were in 1984 1992 1996 2000 2004
the past (Table

6). Len gth s have Boat Length (feet) (no data) 19.7 20.3 21.6 224
increased nearly Motor Size (horsepower) 126 143 156 176 214
3 feet since

1992. Engine

sizes, too, have

shown an increase, up about 90 horsepower since 1984. Lake Minnetonka —
similar to other large water bodies in the Twin Cities such as the St. Croix River
— iswell known for having big boats powered by big motors. And the sizes
continue to grow.

Most boaters (66%) on Minnetonka come from the 14 lakeside communities that
comprise the Lake Minnetonka Conservation District (LMCD)(see Table 7). The
only boating source that draws substantially from outside the LMCD communi-
tiesis public access. Public access boaters travel some 10 to 15 miles on average
to use the Lake.

Table 7

Origin and Travel Distance of Lake Minnetonka Boating Use

Source of boating use
All boating Publicaccess Marina  Municipal dock Riparian resident
Origin ercent (percent) (percent) (percent) ercent
LMCD communities® 66% 16% 72% 100% 100%
Elsawhere 34% 84% 28% 0% 0%
Total percent 100% 100% 100% 100% 100%
Source of boating use
Travel distanceto Lake  All boating Publicaccess Marina Municipal dock Riparian resident
Mean miles 5.9 13.3 6.0 <1 <1
Median miles 1 10 2 <1 <1

* 14 L akeside communities that comprise the Lake Minnetonka Conservation District.
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THE BOATING EXPERIENCE

Boating is an enjoyable experience on Lake Minnetonka. Nearly 60 percent of
al boaters are “very satisfied” with their outing, and most of the rest are “ satis-
fied” (Figure 11). Dissatisfaction to any extent issmall. Over time, satisfaction
levels have increased. The increase in trip satisfaction is probably due, in part, to
the decrease in fishing over time. Anglers, as a group, normally give lower trip
satisfaction ratings than other boaters,

Figure 11

Satisfaction of Boaters With Their Outing
(trend based on public-access and riparian-resident boaters)
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Although satisfaction levels are high, boaters do experience problems on the
water (Figure 12). In the survey boaters were asked to rate 17 potential problems
on afive-point scale from not a problem (1), to a slight problem (2) to a moderate
problem (3) to a serious problem (4) to a very serious problem (5). The leading
problem is Eurasian watermilfoil, which stands well above the others (more is
said about the perception of Eurasian watermilfoil as a problem in the section
below on exotic species). The next two top-ranked problems have to do with
other boaters. high wakes, and inconsiderate operation of boats. These are fol-
lowed by boats operating too fast, use of personal watercraft, boats not yielding
the right of way. Other potential problems are of a lesser severity. This ranking
of problems is widely shared across the different sources of boaters, activities of
boaters, and day of week of the boating outing.
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Figure 12

Severity of Potential Boating Problems
(average problem severity on a scale of 1 to 5, where 1 is 'not a problem’
and 5 is 'very serious problem?)

presence of Eurasian watermilfoil |

high wakes

careless or inconsiderate operation of boats |

boats operating too fast, too close to shore/docks

use of personal watercraft (jet skis)

boats not yielding the right-of-way

excessive speed in channels and crowded areas
large boats (boats over 24 feet)

boat operators who have been drinking too much
excessive speed in open water

the amount of noise from boats on the lake
congestion in channel areas

13.0

12.5

2.3

2.1
21

—

.9
.9
.8

] 2.1
| —
| — )
————119
=1
=1

shore anglers fishing in channels =—=1.7
near miss or collision =—=15
fishing tournament activities at the public access =—=1.4
behavior of boaters who are tied up into rafts =—=31.4
fishing tournament activities on the water |=21.3

1.0 2.0 3.0 4.0 5.0
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Problem Severity

For most problems, severity ratings changed little over the last few studies. Two
problems, however, changed noticeably, and both became less severe since 1996.
One of the problems is the use of personal watercraft. It was the second ranked
problem in 1996 (average problem rating of 2.7), was third ranked in 2000, and
was fifth ranked in 2004. The other problem is the presence of Eurasian
watermilfoil. Although it continues to be the top-ranked problem, it has seen a
steady drop in average severity from 3.6 in 1996 to 3.3 in 2000 to 3.0 in 2004.
Riparian residents led the decline in the severity rating of both watermilfoil (see
later section on exotic species) and use of personal watercraft.

As noted above, the intensity of boating (boats per acre of water) on Lake Min-
netonka is high, even by boating standards in the metropolitan area. Crowding is
a persistent problem on the Lake. Perceptions of crowding affect boater satisfac-
tion: the higher the level of crowding, the less satisfied boaters become (Figure
13). The physical configuration on the Lake — with its numerous narrow chan-
nels between bays that bring boaters in close proximity of on another — seems to
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Figure 13

Relationship Between Boaters' Trip Satisfaction and
Perception of Crowding on the Lake
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magnify the problem. The St. Croix River, which has a higher boating intensity
than Lake Minnetonka, has a much lower level of perceived crowding by boaters
(MN DNR, 1997). The St. Croix River is a broad band of water without the
many narrow constrictions that exist on Lake Minnetonka.

Crowding, however, is not a growing problem on the Lake (Figure 14). Boaters
judged conditions on the Lake in 1984 about the same as they do today. Crowd-
ing perceptions for the last three studies (1996, 2000 and 2004) are nearly the
same.

It is important to note that — although the Lake is perceived to be more crowded
than other metropolitan lakes and rivers — less than 40 percent of boaters judge
the number of boats on the Lake as “crowded” or “far too crowded.” The major-
ity of boaters describe the number of boats as “about right” or “few boats here””

A factor that has a substantial influence on perceptions of crowding is the number
of boats that boaters expect to encounter. When boaters encounter more boats
than expected, perceptions of crowding rise rapidly (Figure 15). Most boaters are
experienced and understand boating conditions on the Lake. And most are not
surprised by the number of boats they encounter (Figure 16). The largest group
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Figure 14

Trend in Boaters' Perception of Crowding on the Lake
(trend based on public-access and riparian-resident boaters)
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Figure 16

Boaters' Perception of the Number of Boats Actually Encountered
Versus Usually Encountered
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of boaters encounter “about the same” number of boats as usual, and many of the
rest encounter either “dlightly more” or “dlightly less’. A smaller portion of boat-
ers are surprised by the number of boats and indicated “substantially more” or
“substantialy less’.

The boaters who are surprised by the high number of boats they encounter, and
thus tend to perceive conditions as more crowded, are not a less experienced
boating group. In fact, there is no relationship between years boated on Lake
Minnetonka and a boater’s rating of the number of boats compared with the usual
number. A typical boater has boated an average of 19 years on the Lake. Those
boaters who judge the number of boats they encounter as “substantially less’ than
usual have boated for 18 years on the Lake, while those who judged the number
as “about the same”’ have boated for 19 years, and those who judge the number
as “substantially more” have boated for 20 years. Similarly, perceived crowding
Is unrelated to the years someone has boated on the Lake. Perhaps encountering
an exceptional number of boats is a random event that surprises even experienced
boaters.
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BOATING SAFETY AND ENFORCEMENT

Lake Minnetonka is a congested place to boat and boating restrictions are com-
monly used to manage the congestion. Most boaters — when asked about the
level of restriction on the water — think the amount of restriction is appropriate
(“about right”) (see (Figure 17). Few believe that it is “too restrictive” More
believeitis*not restric-

tive enough.” Nearly

. . Figure 17
one-third of riparian J
residents (29%) bdieveit Overall, do thinklsp.ecial boating restrictions op L.ake Minnetonka
- . are too restrictive, about right, or not restrictive enough?
IS n0t reStI’ICtlve (percent of boaters indicating response)

enough.”

Consistent with this
perspective, boating

about right

restrictions are not com- t00 restrictive 68%
monly viewed in a nega- 3%

tive light. Most boaters domat know

believe restrictions either

do not affect their enjoy- ”°‘ef§§fjg;‘ive

ment of boating (54% of 23%

boaters) or add to their

enjoyment (42%). Few
believe restrictions detract from enjoyment (4%).

Boaters are well aware of the pervasive restrictions on Lake Minnetonka concern-
ing speed/quiet water and transport of exotic species from the Lake. Over 90
percent are aware of these restrictions. And a solid majority (66+%) believes
these are needed. In addition, about half of boaters believe specia restrictions on
personal watercraft are needed.

Boater sightings of enforcement officers on the Lake increased markedly from
1984 to a peak in 2000, after which sightings declined (Figure 18). In 2004, 45
percent of all boaters recall seeing an enforcement officer on their last outing.

Following the same trend as officer sightings, the portion of boaters reporting

being checked by an enforcement officer rose steadily from less than 1 percent in
1984 to 3 percent in 2000. The portion declined to 2 percent in 2004.
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Boaters who were

checked by enforce- Figure 18

ment offices gave the While you were on the Lake, did you see an enforcement officer?
0ff| cers h| gh markS (trend based on public-access and riparian-resident boaters)

for their professional 60%

behavior. Nearly 40
percent (38%) rated
the officer’s behavior

Percent of 40%
as“excellent” and Boaters Who Saw
another 46 percent B OMeEr som |
rated the behavior as
“good.” Fewer 20% 1
boaters gave “fair”, o
“poor” or “very
poor” ratings (15%). 056 | | | |

These réti ngs are 1984 1992 1996 2000 2004
based on a small
sample size (16
survey respondents), and only the most general conclusions should be drawn
from the results. The only other time these ratings were collected was 2000, and
the results (based again on a small sample of 20 survey respondents) was largely
the same: most boaters (89%) gave positive ratings of “excellent” or “good”.

50%

In 2004, the level of enforcement effort is judged by a majority of boaters as
“about right” (52% of boaters). A much smaller portion thinks the effort is “too
little” (14%) and even less think it is “too much” (4%). A sizable portion is
unsure how to respond (30%), probably indicating that many boaters have little
awareness of enforcement activities on the Lake.

Boaters today are no more likely to have completed a boating safety course than
boaters in the past. The percentage who responded that they have taken a formal
course in boating safety has remained between 33 percent and 35 percent for all
five survey years (1984, 1992, 1996, 2000 and 2004—trend based on public-
access and riparian-resident boaters). Although not increasing, this exceeds by a
sizable margin the portion of boaters (18%-20%) in the more rural Brainerd
Lakes and Central Lakes Region that have taken such a course (MN DNR, 1999
and 2002).
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Nearly half (49%) of boaters think that all boat operators should be required to
complete a boating safety course. A smaller portion (38%) believe motorboat
operators should be required to have an operator’s license. Although neither of
these is a majority of boaters, the portions are 10 to 20 percent higher than those
found in the more rural Brainerd Lakes and Central Lakes Regions (MN DNR,
1999 and 2002), suggesting that licensing and safety courses may be a more
pressing concern in the metro area.

Since 1992, the surveys have asked boaters about the types of beverages they
have on board. Minnesota enacted a law after the 1984 study that makesiit illegal
to operate a motorboat after consuming too much alcohol. Results from the most
recent study are similar to previous studies (Figure 19—trend based on public-
access and riparian-resident boaters). In 2004 for all sources of boaters, 45 per-
cent have alcoholic drinks (beer, wine, etc.) on board, 83 percent have nonalco-
holic drinks (soda,

coffee, water, etc.), Figure 19

and 13 percent have
Types of Beverages on Boats, 1992 to 2004

no drl nkS On board- (trend based on public-access and riparian-resident boaters)
The portion with

acoholic drinks is Nonalcoholic

above that found in beverages |

the Brainerd Lakes

Region StUdy (24%) Alcoholic beverages F=——————— W 2004
and Central Lakes m 2000
Region study (21%), 01996

and is similar to that No beverages | 1992

found in the Missis- | ‘ |

Si ppl R|Ver (37%) 20 40 60 80 100
and Lake Superior Percent of Boats With Indicated Beverages

(43%) studies (see

MN DNR, 1999,

2002, 2003 and 2004).

Safety equipment has become more commonplace on boats since 1992 (Figure
20). Theincreasing prevalence of safety equipment parallels the increasing size
of the boats, a trend that was noted above. No safety equipment other than per-
sonal flotation devices is required for smaller boats (less than 16 feet) operated
during daylight hours.
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Figure 20

Prevalence of Safety Equipment on Boats,
1992 to 2004

(trend based on public-access and riparian-resident boaters)
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PUBLIC ACCESS FACILITIES

As a group, boaters who are launching through public access facilities are familiar
with Lake Minnetonka. Half have boated on the Lake for over eight years. And
the vast majority has some familiarity with the access at which they received the
survey, since 89 percent have used the access some time in the past.

The geographic area from which boaters are drawn to Lake Minnetonka public
accesses has not changed appreciably since 1984. The median distance of travel
from home is two miles less in 2004 than in 1984 (10 miles versus 12 miles) and
the mean distance is also two miles less (13 miles versus 15 miles).

Boaters gave high marks to the public access facilities for landing and launching
a boat in 2004, higher marks than at any time in the past. 1n 2004, 71 percent

gave “excellent” ratings and another 23 percent gave “good” ratings (Figure 21).
Only 6 percent gave ratings of “fair”, “poor” or “very poor”. In contrast, for the
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ratings in 2000

(which are similar to Figure 21

studies preceding How would you rate this access for launching and
2000), 38 percent landing a boat?

gave “ excel | ent” (percent of boaters indicating response)

ratings. 37 percent
gave “good” ratings,

and 25 percent gave excellent

71%

ratings of “fair”, poor or very
“poor” or “very poor
poor”. The reason for 1%

the sharp increase in fair

ratings between 2000 %

and 2004 is not fully

known, but the in- good
crease is probably due 23%
— at least in part —

to the opening of the large Grays Bay Access and closing of two smaller accesses
on the same part of the Lake. The Grays Bay Access is a well-designed facility
that can accommodate the large boats that access users are trailering today.

Consistent with the increase in access ratings, the portion of boaters having a
problem with the use of an access fell from 37 percent in 2000 to 28 percent in
2004. The primary use problem by far is the size of the access parking lot (Fig-
ure 22), which is the perennial leading problem on the Lake. Public accesses lots
at Lake Minnetonka are routinely full to capacity; 65 percent of the boaters inter-
viewed have found the access at which they were surveyed full at least once in
the last 12 months. When they find the lot full, the large majority of boaters
(94%) are able to boat on the Lake that day by going to another access, parking
on the street/lot nearby, or waiting for a spot to open up in the lot.

The next leading access use problem is small by comparison with the parking-
space problem, and is an additional size-related concern: not enough maneuver-
ing room on land near ramp for launching/landing. One item showed a marked
decrease as a use problem from 2000 to 2004. “No dock” was a minor use prob-
lem in 2004 (indicated by 3% of boaters who had any use problem), but it was
the third-ranked problem in 2000 (indicated by 14% of boaters who had any use
problem).
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Figure 22

Problems Boaters Had With the Public Access
(excludes boaters who did not have a problem)
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When asked about improvements needed at the access site, boaters focused on the
solution to their primary use problem, which is not enough parking spaces in the
access lot (Figure 23). Thisis followed by requests for trash containers and better
enforcement. None of the other potential improvements is requested by over 15
percent of access users.

The 2004 improvement requests reflect two major differences from 2000 re-
guests. The first concerns docks to ease launching. Dock requests fell from 33
percent of boaters in 2000 to 4 percent in 2004. The fall in dock requests paral-
lels the drop in docks as an access use problem, which was noted above. The
other item that changed was requests for better enforcement. Requests for better
enforcement rose from 5 percent of boaters in 2000 to 16 percent in 2004. Better
enforcement was the least requested improvement in 2000. It rose to the third
most requested in 2004.
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Figure 23

Improvements Boaters Feel Are Needed at the Public Access
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On a similar topic, boaters were asked about the types of information they would
want available at public access sites. Leading the list of requests — in both 2004
and 2000 — is information on boating restrictions, followed by information on
boating hazards, and emergency information (Figure 24). Two items (depth map
of lake and fishing information) show decreased requests between 2000 and
2004. Requests for fishing information may be tracking with the decline in
portion of access uses who fish. For anglers, fishing information is a high-ranked
item; it is ranked third after the top two on Figure 23. For non-anglers, fishing
information is ranked where it is on Figure 23, which is second from the bottom,
just above natural-history information.

The potential use problems of one particular group were queried in the survey:
boaters with disabilities that affect when and where they boat. Some 4 percent of
access users (11 survey respondents) identified themselves as disabled, which
includs boaters with a hip and a knee replacements. Most of these (all but two
survey respondents) found the access suitable for their needs, but most did not
park in the designated spots for people with disabilities. Only one of the two
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boating restrictions for lake

Figure 24

Boaters' Opinions on the Type of Information That Should Be
Available at Public Accesses
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boaters who found the access inadequate gave a reason for the inadequacy, which
concerned the long distance from the parking spot to the launch site. This boater
had an artificial knee; the boater did not park — for whatever reason — in a
designated spot for people with disabilities.

Boaters were asked in the surveys if additional public access is needed on Lake
Minnetonka. Few (13%) responded that more access is needed (Table 8). This
proportion rises to 17 percent if only access users in the last 12 months are con-

All boaters
Boater group (percent)
All boaters 13%

Boaters who used public access

0,
onLakein last 12 months 17%

Table 8

Percent of boaters who believe additional free public boat access is needed on Lake Minnetonka

Source of boater
Publicaccess Marina  Municipa dock Riparian resident
(percent) (percent) (percent) (percent)
27% 8% 8% 4%
27% 13% 8% 5%
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sidered (see Table 9 for access use by source of boater). Boaters intercepted at a
public access during the study saw the highest need for more access (27%), but
the large maority of such boaters still saw little additional need (Table 8). Over-
al, theindication is that most boaters feel well supplied with public access at

present.
Table 9
Users of free public access on Lake Minnetonkain last 12 months
Source of boater
All boaters Publicaccess Marina  Municipa dock Riparian resident

Item (percent) (percent) (percent) (percent) (percent)
Percent who are users 66% 100% 38% 66% 60%
If used, times used in last 12 months:

Mean times 5.3 6.5 6.0 3.6 32

Median times 2 2 2 2 2

Boaters who saw a need for more public access were asked where on the Lake
additional access is needed. Most boaters specified a location (74%), while some

simply responded “anywhere’ (26%).
Of those who identified a location,
nearly two-thirds (63%) indicated the
east side of the Lake (Table 10). Half
of the east side |locations were specifi-
cally “Excelsior”, and one-quarter
were specifically “Wayzata’. Wayzata
and Excelsior were the only two fre-
guently specified and specifically
named locations.

Table 10

Location of need for additional public accesses on
Lake Minnetonka

Location on Lake Percent indicating location

East
Northwest
Southwest

63%
14%
22%

100%

Total percent
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PREVENTING THE SPREAD OF EXOTIC SPECIES

Eurasian watermilfoil is considered a leading problem by Lake Minnetonka

boaters, as noted previously. Shortly after the plant’s arrival in the Lake in 1992,
boaters were asked about the degree to which the plant was a problem. Since that
time, surveys have repeated the same question in order to monitor boater opinion.

Public access boaters were not convinced in 1992 that Eurasian watermilfoil
represented a serious problem (Figure 25). At the same time, riparian residents
were very concerned about the plant, and a sizable perceptual gap existed be-
tween the two groups. The gap has closed considerably since 1992, but has not
closed fully. The trend for public access boaters is toward increasing problem
severity ratings, while the trend for riparian residents is toward decreasing prob-
lem severity ratings.

Figure 25

Perception of Eurasian Watermilfoil as a
Boating Problem Over Time

M very serious problem
M serious problem

E moderate problem

O slight problem

O not a problem

Percent of Boaters

1992 1996 2000 2004 1992 1996 2000 2004

Public Access Boaters Riparian Residents

Since 1996, boaters have been asked about the actions they take after removing a
boat from Lake Minnetonka. The actions queried are ones that help prevent the
spread of exotic species such as Eurasian watermilfoil and zebra mussels. Eur-
asian watermilfoil has been present in Lake Minnetonka for over a decade. The
Lake is not currently infested with zebra mussels.
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In 2004, 22 percent of Lake Minnetonka boaters report that they transport their
boat between Lake Minnetonka and another body of water (Table 11). Only 3
percent report transporting their boat between Minnetonka and the Mississippi
River downstream of St. Paul, where the nearest zebra mussel infestation occurs.

Table 11

Percent of boaters who transported their boat between Lake Minnetonka and indicated watersin
the last 12 months

Source of boater
All boaters Publicaccess Marina  Municipa dock Riparian resident
Indicated waters (percent) (percent) (percent) (percent) (percent)
Any other body of water 22% 41% 14% 18% 13%
Mississippi River downstream 0 0 o o o
of St. Paul, Minnesota 3% 8% 1% 1% 2%

Nearly all boaters who transport their boat between Lake Minnetonka and an-
other body of water report doing a few simple things all the time. They conduct
a visual inspection of their boat and equipment, clean off vegetation and mussels,
and drain water from the boat (Table 12). Actions that require special equipment
or more effort are done less routinely. Such actions include rinsing the boat with
hot water of high-pressure water, and allowing the boat to dry for five days. The
frequency with which actions are taken has not changed a great deal since 1996.

Table 12

Percent of Boaters Indicating Frequency of Action Taken to Prevent the Spread of Exotic Species

(only includes actions of boaters who transport their boat to/from Lake Minnetonka; excludes non-applicable actions, such as bait
disposal by non-anglers)

------------ Frequency of Action Taken ------------
Almost always ~ Sometimes Never Total
(percent) (percent) (percent) (percent)
Actions taken after removing boat from water
Conduct visual inspection of boats and equipment 100 0 0 100
Clean vegetation or mussels from boat and equipment 100 0 0 100
Drain water from boats, including live wells, bilge 95 4 1 100
and bait containers before going onto another lake

Dispose of leftover bait or minnows on shore 70 10 20 100
Flush motors cooling system with clean water 14 20 65 100
Actions taken before launching in a different body of water
Allow boat to dry for 5 days 42 35 23 100
Rinse boat with hot water or high pressure water 22 27 52 100
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APPENDIX A
METHODOLOGY

The studies involve aeria boat counts (including aerial source determinations)
and boater surveys. All studies are conducted during the period from Memorial
Day weekend to Labor Day. Not all studies include surveys, and not all studies
include weekday aerial boat counts and source determinations:

Lake Minnetonka Recreational Boating Studies
(all studies extend from Memorial Day weekend to Labor Day)
Year Aerial Boat Counts Boater Surveys Funder Comments
1984 Weekend/holiday and Surveys of boaters from MNDNR Part of alarger Twin Cities
weekday counts public access, commercial boating study
access, and lake homes
1986 Weekend/holiday counts LMCD
1987 Weekend/holiday counts LMCD
1992 Weekend/holiday and Surveys of boaters from LMCD & MNDNR
weekday counts public access, commercial
access, and lake homes
1994 Weekend/holiday counts LMCD & MNDNR
1996 Weekend/holiday and Surveys of boaters from LMCD & MNDNR  Coordinated with a larger
weekday counts public access, commercial Twin Cities boating study
access, and lake homes
1998 Weekend/holiday counts LMCD & MNDNR
2000 Weekend/holiday and Surveys of boaters from LMCD & MNDNR
weekday counts public access, commercial
access, and lake homes
2004 Weekend/holiday and Surveys of boaters from LMCD & MNDNR
weekday counts public access, commercial
access, lake homes, and
municipal docks

The description of methods is broken into four parts:
1. Counting and classifying boats on the water.
2. Estimating the contribution of various sources to boats on the water.
3. Surveying boaters about their activities and experiences.
4. Survey data for trend analysis.

1. Boats are counted and classified from the air. Counts are made at peak boating
times on weekend/holidays (mid afternoon) and weekdays (late afternoon, early
evening). Counts are made for each of 42 Lake Minnetonka management areas.
Boats are classified according to craft type and movement (creating a visible wake
or not). Boats that are anchored, beached or at transient docks are consider “in
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use’ and are counted.

In earlier analyses of weekend/holiday boat numbers on the Lake, it was deter-
mined that a better representation of the trend would occur if a few marginal
boating days were excluded. The reasoning in 1998 was: in the 1990s, except-
ing 1994, average boat numbers have been lower than in the 1980s (Figure A-
1a). The reason for these lower averages is afew “marginal” boating days, days
when the weather was rainy, windy and raw and when the number of boats on
the water was exceptionally low. Such marginal boating days were not encoun-
tered in the boat counts of the 1980s, and are likely to have been excluded by
scrubbing flights on marginal weather days, a practice that ended by the 1990s.
If these few exceptionally low days (the four days identified on Figure A-2) are
eliminated from the averages, the “fair weather” averages in the 1990s look very
similar to those in the 1980s (Figure A-1b). The “fair weather” trend displayed
on Figure A-1b is probably a more accurate depiction of Lake Minnetonka trends
than the “all counts’ trend displayed on Figure A-la.

This “fair weather” filter (i.e., exclude any boat counts less than 400) was contin-
ued in 2000 and 2004. In 2000, no counts were excluded, and in 2004, one
count was excluded (=286 boats). The weekend/holiday boat count data pre-
sented in this study are the “fair weather” data as defined here.

2. At the time of the aeria flights, source contributions are determined. For pub-
lic accesses, a count is made of the number of empty trailers and trailerless ve-
hicles capable of carrying a boat at access parking lots and adjoining overflow
parking places on roads and in other lots.

At marinas, empty dlips are counted from the air. The number of dlips normally
empty is determined by occupancy flights, conducted on weekday mornings.
The number of normally empty slipsis subtracted from the empty slip counts
made during flight to determine the likely number of boats on the Lake from
dlips during the flight. The number of boats on the Lake from private launches,
rentals, and dry stacks was derived from operator reports of boats sourced for the
day of the flight and diurnal distribution curves that indicate the probability that a
boat out during a day is out during the flight time that day.

For municipal docks and homeowner association docks, counts of likely boats
away from the docks and on the Lake are made during the flights. Dock loca-
tions are photographed during the flights and the number of empty dock spaces
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Figure A-1a & b
Lake Minnetonka boat counts, 1984 to 1998

a. Based on all counts:
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Figure A-2

Frequency Distribution of Weekend/Holiday Afternoon Boat Counts

on Lake Minnetonka, 1984 to 1998
(N=69; median=1224; average=1218)
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Is determined. As with marina dlips, occupancy flights on weekday mornings are
conducted to determine the number of dock spaces that are normally unoccupied.
The number of normally empty dock spaces is subtracted from the empty dock
space counts made during flight to determine the likely number of boats on the
Lake from dock spaces during the flight.

3. Prior to 2004, surveys were conducted for three sources of boaters: public
access boaters, commercial access boaters (marina, private access users), and
riparian residents. In 2004, municipal dock boaters were added as a fourth source
of boaters. All surveys were in-person interviews in 1984. For 1992 to 2004,
riparian residents were surveyed entirely by mail, including remails to
nonrespondents. Names and addresses were obtained from Hennepin and Carver
County property tax records in 2004; prior to 2004 only Hennepin County tax
records were utilized. For 1992, public and commercia access boaters were
interviewed in-person as they ended their boating trip. In 2000, public and com-
mercial access boaters were intercepted as they begin or end their boating trip and
were asked to fill out a self-administered mail-back survey. Remails were made
to nonrespondents. For 1996, public and commercial access surveys were a

MN Department of Natural Resources 45



combination of in-person interviews (as in 1992) and self-administered mail back
surveys (asin 2000). For 2004, public access boaters were intercepted as they
begin or end their boating trip and were asked to fill out a self-administered mail-
back survey; remails were made to nonrespondents. Names and addresses of
2004 municipal dock renters were obtained from the municipalities with such
facilities, and a mail survey (with one remail) was conducted. Commercia sur-
veys in 2004 were done with a new methodology. For some marinas, prepack-
aged/pre-stamped surveys (missing only the mailing label) were delivered to
cooperating marina operators, and the operators added a mailing label and
dropped the surveys in the mail. Other marina operators provided mailing labels
and the mailing was accomplished by the contractor. Only one mailing was done
to seasonal dlip renters. This new methodology was adopted to minimize prob-
lems of intrusion at marinas, which has been a perennial problem for this type of
work on Lake Minnetonka and elsewhere. The methodology, as noted, is re-
stricted to seasonal dlip holders.

Since survey sampling is not proportional to boating use, surveys are weighted to
reflect the contribution of each source to total boating. Weights are done by
source and day of week (weekends/holidays and weekdays). Total boats on the
water by day of week, and source contributions to total boats on the Lake are
used as the basis for the sample weights (see topic 2 above).

Surveys were conducted in 1984, 1992, 1996, 2000 and 2004. Survey returns
by source and day of week are weighted to reflect these relative day of week and
source contributions:

Relative day of week and source contributions for sample weight calculations

1984 1992 to 2000 2004

Source of boater Weekend/holidays Weekdays Weekend/holidays Weekdays Weekend/holidays Weekdays
Public access 100 100 125 125 150 150
Commercial access 175 175 150 150 150 150
Riparian residents (& HOA) 150 150 150 150 125 125
Municipals 75 75 75 75 75 75
Total 500 500 500 500 500 500
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4. Trends results based on boater survey information only include surveys with
boaters from public accesses and riparian residences, because these are the two
sources of boaters that been done in a consistent fashion over the period from
1984 to 2004. The exclusion of other sources of boater limits but does not pre-
clude trend analysis. There are many evident trends exhibited by boaters from
public accesses and riparian residences that are clearly of a general nature.

For commercia access boaters, the 2004 survey data came from seasonal dlip
holders. Prior to 2004, the survey data came from two types of marina boaters:
seasonal slip holders and marina customers who trailer their boats, pay afee, and
launch through a ramp facility. Prior to 1996, the two types of marina customers
cannot be separated in the survey returns, and the two types of boaters have
different kinds and sizes of boats; they participate in different activities, and have
different experiences on the water.

Municipal dock boaters were only surveyed in 2004.
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APPENDIX B
STATISTICAL TESTS OF BOAT-NUMBER TRENDS

A number of statistical tests were performed to determine if boat numbers had
changed (at .05 level of statistical significance) on Lake Minnetonka during the
period of record from 1984 to 2004. Similar tests performed prior to the 2004
study found no statistical differences for weekend/holidays or weekdays.

General conclusions from statistical tests:
A. For weekend/holidays there is evidence of a statistically significant decline in
boat numbers over the years 1984 to 2004.

B. For weekdays, there is no evidence of statistically significant change in boat
numbers over the years 1984 to 2004.

Details of statistical tests:
A. For weekend/holiday counts, the following tests were conducted:

1. Linear regression analysis on yearly average number of boats as a function of
year from 1984 to 2004 (see Figure B-1).
Result: The decline in boat numbers from 1984 to 2004 is statistically significant.

2. Linear regression analysis on daily number of boats as a function of year
(1984 to 2004) and daily maximum temperature of the boat-count date.

Result: In the same regression equation, both daily maximum temperature (posi-
tive relationship) and year (negative relationship) are statistically significant pre-
dictors of daily boat numbers. This indicates that there is a statistically significant
downward trend in boat numbers between 1984 and 2004 even when possible
daily temperature biases over the years are accounted for.

3. Difference of means test between 2004 daily boat numbers and pooled 1984-
87, 1992-94, and 1998-2000 boat numbers. Neighboring years were pooled
based on similar average yearly values.

Result: 2004 boat numbers are significantly different from pooled 1992-94 and
1984-87 boat numbers, but are not significantly different from pooled 1998-
2000 boat numbers.
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Figure B-1
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B. For weekday counts, the following tests were conducted:

1. Linear regression analysis on yearly average number of boats as a function of
year from 1984 to 2004 (excludes 1992, when aerial boat counts were made at a
different time)(see Figure B-2).

Result: No statistically significant trend in boat numbers.

2. Difference of means test between 2004 daily boat numbers and 1984 boat
numbers and pooled 1996-2000 boat numbers. Neighboring years were pooled
based on similar average yearly values.

Result: 2004 boat numbers are not significantly different from 1984 boat num-
bers and pooled 1996-2000 boat numbers.
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Figure B-2

Lake Minnetonka Summer Weekday Late Afternoon/Early Evening

Aerial Boat Counts
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