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ABSTRACT

CRITERIA FOR THE SELECTION OF PUBLIC
ACCESS SITES ON INLAND
LAKES IN MICHIGAN
By

Michael Dale Freed

The purpose of this study is to develop a4 criteria ayﬁtem for
selection of public access sites for recreational boat launching on the
inland lakes of Michigan. Measurement of recreation benefits asso-
ciated with boating is developed through the use of a ranking system
which includes intangible benefits by assigning priorities rather than
dollar values.

The methodology used in the study conaisted of a complete
inventory and mapping of all public access sites in the State as well
as coding and filing these records on a suitable data retrieval sysatem.
The existing supply is compared to the future demand in each county
in Michigan to obtain an index of how many sites are needed by 1980.
Criteria for proposed projects, or tests of preferredness, are
developed for aelecting potential public access sites for acquisition.

A regression analysis was applied to the data to examine which
characteristics of a county influenced the amount of boating in that

county. A total of 19 variables including resqurce characteristics
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of the county (such as number of inland lakes, total lakes acres, and
existing public acceas sites) and characteristics of the population of
the county (such as total population, population density, and disposable
income) were run against the total number of boating days in 1968 in
each county in Michigan. Six characteristics concerned with inland
lakes proved to be important, explaining about 55% of the variance
(RZ = ,5448)--""boats' (the number of registered boats in the county),
"*angler days'' (the total number of days or part-days spent fishing in
the county each year), ''lake acres' (total acres of lake surface in
the county), '"public campsites' (the number of campsites in the
county provided in state parks, state forests, and national forests),
"income" (effective buying income per household in the county), and
""parking' (total parking capacity at public access sites in the county).
These characteristics were then used to select appropriate criteria
for acquisition and to prepare a county-by-county ranking priority
list of inland lakes where public access sites should be purchased.

The county by county approach was found to be unworkable due
to tranafer of demand; that is, in some counties, the supply of poten-
tial public access sites was inadequate to meet future demand. A
planning region approach was then developed from the reorganization
of existing county data to the economic planning regions of the state.
Planning Region Two consiasting of Hilladale, Jackson and Lenawes

counties is used as an example of the application of the criteria.
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The major conclusion of the study is that a weighted criteria
system can be developed and applied to produce a priority list of
lakes for acquisition of public access sites. Recommendaticns are
forwarded for improvement of boating research and for further
development of the planning and policies framework of the Waterways

Diviesion of the Michigan Department of Natural Resources.
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CHAPTER 1

INTRODUCTION

Environmental quality and the use of natural resources are
becoming important issues of national policy. Some of the traditional
arguments for the preservation, conservation and development of re-
sources are being questioned in the face of complex ecological prob-
lems and competing uses of land, water, and air resources,

Recent developments in Federal policy will have a critical
bearing on environmental issues, yet little attention is focused on
these administrative areas. The general public is unaware, for the
most part, of the far reaching ramifications of ''"PPBS'' and "benefit-
cost analysis."

PPBS, the planning-programming-budgeting system of the
Federal Government, is an accounting and planning system which
reviews public expenditures in terms of broad objectives in order to
determine which programs are most effective or efficient in terms
of each dollar spent. For example, under the broad objective of
national transportation, one of the programs will be the interstate
highway system., In a program budget, the output will be compared
to the input such that, each mile of interstate will cost ''X' dollars.

Rather than accounting for tons of concrete or the number of men

1



employed, a program budget will put these elements together under
the function they perform.

"Benefit-cost analysis,' on the other hand, is a calculation of
dollar costs of each unit or each program compared to the benefits
received in dollars, Projects can then be compared on a ratio basis.
For each dollar spent, Project A will return two dollars worth of
benefits while Project B will return only one and one-half dollars.
Benefit-cost is one of the analytical tools which can be used within
PPBS, Such analyses have been developed largely for comparing
alternative large-scale water resource projects such as dams, reser-
voirs, and flood control projects,

With increased Federal activity in all phases of natural re-
source policy, these methods of analysis will be developed and used
morec widely to decide what uses of our national resources will prevail.
Organizations and interested citizens concerned with resource use or
misuse must be able to defend their position in terma of the criteria
of PPBS and cost-benefit analysis. Most important, measurement
of intangibles, nonmarket goods, social values, environmental values,
and other such non-dollar considerations must be developed or else
decisions at the Federal level will tend to leave these values out of

the analysis of natural resource projects and national resource policy.



The Problem

It is the purpose of this study to suggest some alternative
methods for measuring intangibles such as recreation benefits and
environmental values., A case study of public access sitesl in
Michigan will be presented to emphasize how a criteria system could
evolve using a q(;alitative approach where projects are ranked ac-

cording to their desirability, but dollar values are not assigned.

Need for the Study in Michigan

As the Federal Government became more deeply involved with
PPBS in the Defense Department, and with cost-benefit analysis in
water resource developments, the states began to look to program
budgeting as a tool for planning and fiscal management, In the
California Department of Parka and Recreation, for example, a
cost-benefit procedure for budgeting state park acquisition was
developed for explanatory purposes.

In the past, project acquisition recommendations
had lacked the element of explainability so that contro-
versy had arisen, not 8o much over the quality of proj-

ects that were gelected but, rather, over the question of
why certain desirable projects had not been selected. 2

1
Public access site - a publicly owned property, usually with
river or lake frontage, which is developed for the purpose of pro-
viding access to the waters of the state,

ZAlfred Baxter and Agsociates, Which Parks and Why: A Cost-
Benefit Procedure for Budgeting State Park Acquisition {(Berkeley,
California; Alfred Baxter and Associates, 1966). p. 1,




In Michigan, the Governor requested program evaluation from
all departments to aid in fiscal planning at the executive level.
Departmental Communication No. 7 to all state departments on
August 9, 1970, requested program evaluation for the 1971-72 budget,.

I intend to effectively manage the State's resources to

achieve maximum benefits. One way to meet this

responsibility is with program evaluation. We have

been developing various approaches to evaluation in

the program and budget structure. . . . I am hereby

announcing a refinement and acceleration of these

processes. The 1971-72 budget and each budget there-

after will stress program ecvaluation as well as the

traditional cost estimation for budgeting. 1

The intent of the program budgeting system is to lay out policy
decisions in a logical framework, to quantify the decision-making
process wherever possible, and to make explicit all decisions which
involve judgment,

When controversy arises, the problem of ""explainability' also
looms large, The majority of problems involving the public are
communication problems which center around how decisions are made
and who makes them, as well as why individual projects are chosen.
Clear, forthright criteria, as set forth in an analytical program
framework, are very useful in explaining programs, priorities, and

individual projects to the public., Once the criteria are agreed upon

as reasonable and proper, the projects which fall out as most

1

Michigan, Executive Office of the Governor, '"Departmental
Communication Neo, 7," Lansing, Michigan, August 19, 1970, p. 1
(in the files of the Michigan State Waterways Commission).



5
desirable are seen to fit into a total systermn of planning rather than
administrative fiat or unexplained judgment.

The purchase of public access sites on inland lakes in Michigan
has often caused considerable controversy among ripa.rianl owners
on those lakes which were chosen for site acquisition and development.
The question of why put a site on ""our'' lake was often raised. Thus,
when the program came under fire, the Governor turned to the ex-
planatory value of the program budgeting system.

On June 25, 1970, Governor William Milliken imposed a ban
on purchase of public access sites in Michigan pursuant to a com-
plete statement of program goals and program standards of the
Michigan State Waterways Commission,

No further steps are to be taken by the Waterways

Commission toward the acquisition of new property for

this program until a complete review and evaluation of

program policies has been completed. 2

He further stipulated that the ban was to be in effect until such

time as '"criteria' for selection of public access sites in Michigan

were approved,

riparian -a legal definition used in eastern states referring to
the rights of owners of land adjacent to water bodies to certain uses
of that water, A broader definition would refer to streamside or
lakeside land as riparian land.

News release of a statement by Governor William G. Milliken
on June 25, 1970. p. 1 (in the files of the Michigan State Waterways
Commiasion).



He had instructed the Department of Natural Resources
to conduct a review of project criteria prior to further
acquisition of properties on inland lakes by the MichiPan
State Waterways Commission [ emphasis supplicd].

At the same time, the Office of Planning Services in the Depart-
ment of Natural Resources was developing a program evaluation
procedure for each segment of the Michigan Outdoor Recreation Plan
which had to be submitted to the Bureau of Qutdoor Recreation in
order to qualify the State for Land and Water Conservation Fund
monies. 2 These two concomitant events led to the development of the
program planning structure in the Waterways Division,

Prior to this time, the Michigan State Waterways Commission
had been moving in this direction through its research program, on

the one hand, which provided data on recreational boating in Michigan,

1Ibid.

ZMichiga.n, Department of Natural Resources, Office of Planning
Services, ""Goals, Functions, and Structurec of the Recreation System, "
Michigan Outdoor Recreation Plan, 1970 (Lansing, Michigan Depart-
ment of Natural Resources, December, 1970). Volume 1, Chapter 4.

3Three publications encompass the history of the Waterways
Research Program: (l) Michigan, Department of Conservation,
Waterways Division, Transportation Predictive Procedures: Recrea-
tional Boating and Commercial Shipping. (Lansing, Michigan: State
Resource Planning Program, Michigan Department of Commerce,
December, 1966), Technical Report No. 9C; (2) James Oakwood and
Michael Chubb, Planning Public Recreational Boating Facilities in
Michigan. (East Lansing, Michigan: Recreation Research and Plan-
ning Unit, Department of Park and Recreation Resources, Michigan
State University, February, 1968), Technical Report No. 1.
{3) Michael Chubb, Outdoor Recreation Planning in Michigan by a
Systems Analysis Approach, Part III, The Practical Application of
Program RECSYS and SYMAP, (Lansing, Michigan, State Resource
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and the budget structure on the other hand, which required a budget

submitted to the office of the Governor organized by program classes.
The broad program framework and the basic criteria for selec-

tion of public access sites were submitted to the Governor on

September 1, 1970. They were revised after extensive public hear-

ings and accepted by the Governor on January 22, 1971, at which

time the moratorium on the purchase of public access sites was lifted,

The {following generalized criteria are now being used as guidelines

for the public access site program (see Appendix 2 for full explana-

tion of each criteria).

Magnitude of anticipated use.

Feasibility of acquisition.

Ecological considerations.

Safety and regulation,

Increased satisfaction or quality of experience.

Interprogram effects.

Resource preservation or creation.

Cost effectiveness.

Secondary benefits.
Equitable distribution of facilities.

QO Mo b W=

]

The criteria were not yet defined in measurable terms. The
application of the criteria required definition in a quantitative sense
so that potential public access sites could be measured under the
criteria and ranked according to their desirability. The basic ques-
tion is: ""Given this amount of money and these criteria, how many

public access sites can be purchased and developed; where should

Planning Program, Michigan Department of Commerce, 1967),
Technical Report No. 12,

1Michigan.'Executive Office of the Governor Loc, cit.
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they be purchased; and which sites should be purchased first"?
Development of the criteria . necessary to answer these questions is the

basic purpose of this study,



CHAPTER 11

METHODOLOGY USED IN THE STUDY

The Research Proposal

The study proposed to develop a criteria system for the selec-
tion of public accens sites in Michigan. Measurement of recreation
benefits asnsociated with boating were developed through the use of
a ranking system which measured intangible benefits by assigning

priorities to lake acquisition rather than dollar values,

Rescarch Methodology

1, A criteria system for proposed projects was developed for
ranking public access sites for future acquisition.

2. The criteria system was then weighted according to signifi-
cant predictors of boating demand which were identified by a regres-

sion analysis.
3. The criteria system was applied to data on public access

sites in Michigan in order to identify apecific sites for future acquisi-

tion.
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Date Requirements

1. Public access sites in Michigan were inventoried and
mapped on a county by county basis. The sites maintained by the Fish
Division, Forestry Division, Parks Division, Game Division, and
Waterways Division of the Michigan Department of Natural Resources
and the U. S. Forest Service were listed on a master list of public
access sites. A numbering system was developed to number all of the
sites.

2. A public access sitc inventory was completed by field per-
sonnel, stating the pertinent data on each site such as location,
parking spaces, acreage, frontage feet, etc. The Lands Division
files were compared with each inventory to {ill in information on
acquisition date, price paid, etc. (See Appendix 4 for a copy of the
inventory sheet.) This data was coded on mark-sense forms into
appropriate data fields and key punched onto computer cards for data
storage. (See Appendix 5 for a copy of the mark-sense form and data
fields.)

3. Data on county population, disposable income, registered
boats, number of lakes, and other characteristics of the destination
county were collected and coded into data fields for key punching.
(See Appendix 10 for a copy of County Data Sheets.) A large number
of data sources were compiled to quantify the variables for each

county, (Data sources are listed with each X variable in Appendix 1.}
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Computational Procedures

1. A duplicate tape of the 1968 Boating Demand Study data file
from the Michigan Recreational Boating Needs Questionnaire was
secured from the Michigan State University Computer Center where
similar analyses were being run on the CDC 6500 using the county of
origin and socio-economic characteristics of registered boat owners
as the areas of inquiry., This study was undertaken by the Recreation
Research and Planning Unit, of the Department of Park and Recreation
Resources at Michigan State University.

2. The county data was tested against the actual boating days
which occurred in each county in 1968, with a linear multiple regres-
sion analysis using a least squarcs stepwise deletion routine., The
equation or mathematical model used in the analysis took the following
general form:

Y=a~i~b1 x1+b2xz. . .+bnxn+u

Where:

i
1l

The observed dependent variable to be explained
or predicted. (In this case, it is the number of
boating days in each destination county.)

The independent variables used to explain or

®
'

»”
I

predict Y. (In this case, it is characteristics of

the destination county. See Appendix 1).
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b, -b = The coefficient of the x

] n 1 “*a variables, the slope

of the regression line for each of the independent
variables.
a = A constant variable, the intersect of the regres-
sion line with the y axis.
u = The random error term.
The calculations were run on the Michigan Department of State High-
ways Burroughs 5500 computer. A BMD-02R-Linear Regression
routine as described in '"'BMD-Biomedical Computer Programs”l was
used in the analysis,
3. The aignificant predictors identified in the regression, were
used to develop a weighted criteria system for public access site

acquisition.

The Hypothesis

The hypothesis of this study is that a criteria system based on
the previously described data meets the requirements of the Michigan
State Waterways Commission for a public access site selection pro-
cedure. And further, that this criteria system will provide a ranking
priority list of potential public access sites which does not assign
dollar values to the costs and benefits of each site but asaigns their

priority on the basis of qualitative criteria.

1
W. J. Dixon, ed. BMD-Biomedical Computer Programas,

Univeraity of California Publications in Automatic Computation No. 2
(Berkeley; los Angeles: University of California Presa, 1968). p. 5.
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A subhypothesis of this study is that a relationship exists be-
tween the total amount of recreational boating activity taking place in
a given county, and specific characteristics of that county (the county
of destination). A multiple regression model will be used to test this
relationship and identify "'significant predictors' of recreational
boating. The dependent variable will be the number of boating days
which occurred in the county in 1968. The independent variables

include resource characteristics of the county (such as number of

inland lakes, total lake acreage, and number of public access sites)

and characteristics of the population of the destination county (such

as total population, population density, and disposable income). A

complete list of independent variables is presented in Appendix 1.

Definitions Used in the Study

Boating Day

For the purposes of this study, a boating day will be "each part
day spent boating' as defined in the Michigan Recreational Boating
Needs Questionnaire.l This will be considered synonomous with

‘"boat use-period' as used by Chubb (1967). 2

1
See Appendix B for the Michigan Recreational Boating Needs
Questionnaire,

zMim:hael Chubb, Outdoor Recreation Planning in Michigan by a
Systems Analysis Approach Part III. The Practical Application of
Program RECSYS and SYMAP. Technical Report No. 12 (Lansing,
Michigan: State Resource Planning Program, Michigan Dept. of
Commerce, 1967). pp. 12 and 285.
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Registered Boat

In Michigan, a registered boat is legally defined by the Marine
Safety Act of 1967 (Act 303, P. A, 1967)I as a ""'motorboat--any vessel
propelled by machinery whether or not machinery is the principal

'" All motorboats must be registered with the

source of propulsion.
Department of State and assigned a boat registration number. Three
propulsion categories are used by the Secretary of State--inboard,
outboard, and sailboat. Five length classes are used--under 12 feet,
12-20 feet, 20-30 feet, 30-40 feet, and over 40 feet (see Appendix 9

for a tabulation of registered boats in Michigan as of December 31,

1968).

RECSYS-SYMAP

"RECSYS'" is a systemns model for recreation planning which
uses an origin-destination matrix to simulate and measure the loca-
tion and amount of recreation activity, in this case recreational
boating. Counties are the origin and destination units used in this
statewide planning study. '"'SYMAP" is the synagraphic computer
based mapping procedure used to produce maps of the distribution of

recreational activity.

1I\./[ichigan, Public Acts of 1967, Act 303 Section 6{c) and Section
31, p. 4.
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PPBS:

- a commonly used abbreviation for the Planning-Programming-
Budgeting System. A system of functional accounting where costs are
assigned to the program under which they accrue. Entire programs
can then be projected or forecasted into the future and alternatives
examined, rather than examining only objects-of-expenditure or line
item budgets, Complete programs can be evaluated rather than

separate material costs, labor costs, administrative costs, etc.

Cost-Benefit Analysis:

- a system for measuring project costs against project benefits

to obtain an index of economic feasibility.

Public Access Site:

- a publicly owned property, usually with river or lake frontage,
which is developed for the purpose of providing access to the waters

of the State.

Non-Parametric:

- literally non equal interval. A system of measurement that
does not use equal intervals. A ranking or ordinal numbering system

such as a priority list or a high school class ranking list.
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Limitations and Assumptions

1, Great Lakes and connecting waters boating were included
in the analysis but program criteria were derived on the basis of
inland lake boating only.

2. Unregistered boats were not considered. This includes
canoes and other nonpowered craft as well as craft which are powered
but illegally unregistered. An estimated 60,000 unregistered boats
exist in Michigan.

3. Boating use was studied at the destination county where it
occurs,

4. The criteria were developed for the public access site
program of the Waterways Division. Other program classes such as
the harbors-of-refuge program and the seasonal marina program
were not applicable under these criteria, Recommendations for
application of criteria to other programs are forwarded.

5. The criteria were applied to acquisition priorities only..
Development of new sites or redevelopment of existing sites will need

additional criteria although the criteria may overlap.

1Rormld Kaiser, ""A Study of Multiple Boat Ownership in
Michigan'' (unpublished Master's Thesis, Department of Park and
Recreation Resources, Michigan State University, 1970), p. 52. This
is a considerable underestimate since the sample was taken from
registered boat owners, thus each of these 60,000 unregistered boats
represents a second boat owned by the same person. Second, this
estimate does not include illegally unregistered boats, that is, boats
which are powered and should be registered.



CHAPTER 111

THE STUDY SETTING

Recreational Boating in Michigan

Recreational boating has expanded rapidly in the last two
decades. In thie country it has developed at a more rapid pace than
the traditional recreation activities such as hunting, fishing, and
swimming.

The first indicator which can be used to indicate the growth in
boating is the number of boats. The long-term trend shows a growth
from an estimated 15,000 boats in 1904 to nationwide total or
4,700,000 registered boats in 1968.1 More recently, the number of
recreational boats in the U, S, is estimated to have increased 120
percent between 1950 and 1964, 2

The Federal Boating Act of 1965 now requires all boats over

10 horsepower to be registered with the State; however, some states

lU. S., Great LLakes Basin Commission. '"Great Lakes Basin
Framework Study, Appendix 9, Recreation Navigation.' Rough draft
of a report by the Recreation Navigation Task Force to the U, S.,
Great Lakes Basin Commisgsion. December, 1970 (from the files of the
Michigan State Waterways Commission),

zNational Association of Engine and Boat Manufacturers and
Outboard Boating Club of America, Boating 1964--A Statistical Report
onh America's Top Family Sport (New York: National Association of
Engine and Boat Manufacturers and Outboard Boating Club of America,

17
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register other recreational watercraft as well, such as sailboats and
canoes, In 1968, Michigan had the greatest number of registered
watercraft in the nation with 438,000.l The growth in boat registra-
tions in Michigan is represented in the following graph. The 3-year
registration cycle makes projection of intermediate years difficult
(see Figure 1).

Four hundred thirteen thousand of these boats are under 20
feet and about 24,000 under 20 feet--roughly 17 timnes as many smaller
boats. These are the boat sizes which are more easily trailered and
hence, launching ramps are the prime consideration in planning for
their use. Seventy-eight per cent of all trailered boats fall in the 12-
20' class, 2

Forty-one per cent of all registered boat owners, a surprisingly
large number, own more than one boat--about 180, 000 multiple boat

owners, In addition, the number of unregistered boats is estimated

to be 60,000. >

1Michigan, Department of State, ''Size and Type of Registered
Boats in Michigan Counties,' Lansing, Mtchlgnn, December, 1968,
p. 9. (mimeographed) .

ZRichard A, Meganck, '"Recreational Boat Transportation in
Michigan: A Study of Use Patterns and Characteristics of Boaters
Who Transport Their Boats' {(unpublished Masters Thesis,
Department of Park and Recreation Resources, Michigan State
University, 1971), p. 46,

3Rona1d Kaiser, '"A Study of Multiple Boat Ownership in
Michigan' (unpublished Masters Thesis, Department of Park and
Recreation Resources, Michigan State University, 1970), p. 51.
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Figure 1. --Michigan Boat Registrations--1957-1971.

Source: Compiled from boat registration data in the files
of the Michigan State Waterways Commiesion.
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Another indicator of the increase in boating is the growing num-
ber of people who are recreating with boata, In three years, from
1964-1967, the number of the Americans boating increased from 38.5
million to 41 million.l In 1970, the Director of the Bureau of Outdoor
Recreation, G. Douglas Hofe, Jr., estimated that one out of every
four Americans boated--more than 50 million boaters.

A third indicator of the popularity of boating is the wide range
of economic and social classes of people who are boating. Forty-
three per cent of boat transporters in a 1968 study of Michigan boaters

3 .The 1966 Michigan Qutdoor Recrca-.

had incomes under $10, 000.
tion Demand Studg,r4 prepared for the first Michigan Outdoor Recreation
Plan (using 1964 data) shows 62.1 per cent of Michigan boaters studied
had incomes under $10,000. Kaiser, using 1968 data and different
sampling methods, shows 44. 6 per cent of the boaters studied had
incomes under $10,000; however, the income breakdowns he used

are different, > The important point to consider is that about 50 per

cent isa significant proportion of boaters withincomes less than $10,000,

1Mf:gam:k. op. cit., p. 30.

ZG. Douglas Hofe, Jr., Address to the National Symposium on
Parks, Recreation, and Environmental Design, Chicago, Feb. 15,
1971,

3Meganck, loc. cit., p. 30.

4Michigan State University, Department of Resource Develop-
ment, Michigan Outdoor Recreation Demand Study (Lansing, Michigan:
State Resource Planning Program, Michigan Department of Commerce,
June, 1966). Vol. I and 1I.

5Ka.iser, op. cit., p. 28.
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Demand and Supply Relationships

The above discussion is illustrative of the growth of participa-
tion in boating within the Great Lakes basin. It has expanded rapidly
and it ia expected to grow even larger by 1980 and 2000, To satisfy
the needs of these boaters, planning of facilities and management is
important, Adequate projection of the size of the boating fleet in the
Great Lakes and its tributaries must be developed to provide needed
information on how many facilities are needed and where they must
be built,

This is especially difficult because of the transfer of demand
for boating. People do not boat solely where they live. Boat trailers
and vacation mobility make recreation planning difficult, Fifty-five
per cent of Michigan boat owners, for example, transported their
boats in 1968. Seventy-five per cent of these used a boat trailer and
25 per cent used cartop boa.ts.l It is this time-distance factor of
boating use at varying distances from major centers of population
that causes transfer of demand. Water resources are not always
where the people are. The demand for boating in 1980 could be
handled much more easily if we could tell the boater where he must
boat in the region, but in fact, we must supply facilities where the

boater needs them.

lI\.ﬂ!eganck, op. cit., p. 54.
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Studies indicate that most boaters do not travel more than one
hour from home for day-use boating, The problem is providing
recreation opportunities where people need them, not where they are
just available. In this respect, the emphasis on recreation planning
has changed from providing the most facilities at the least cost to
providing the most recreation at the least cost. This change in atti-
tude forces planners to make better cost-benefit decisions and there-
fore serve the boater better,

Peak load is another difficult problem. Extremely heavy use
occurs on holiday weekends during the summer. Memorial Day, the
Fourth of July, and Labor Day are heaviest use periods or peak-load
periods. During the summer, three-day weekends and normal two-
day weekends generate the majority of use at marinas and public
access sites. At some locations, an estimated 75 per cent of use
occurs during weekends while weekday use is very light. If future
increases in boating participation could be spread to the weekdays,
the present facilities would be better able to handie boating demand.

Looking ahead to the future, how do we then meet this upsurge
in boating demand and its associated problems? The question is how
to plan recreational boating facilities for 1980 and 2000.

First, a detailed assessment of present recreation facilities
and the supply of recreation opportunities is necessary. Second, an
analysis of the components of boating participation is needed, These

components must be extrapolated into the future to get an estimate
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of future boating demand. In other words, we must find out what
factors cause increases in recreational boating participation, such
as the increased accessibility of water, population growth, increased
disposable income, improved transportation, or increased leisure
time. These factors can be looked at separately to see whether they
will increase in the future in a manner similar to the past,

Third, we must compare the present supply of facilities with
the expected future demand to give an understanding of probable needs
in the coming 10-year and 30-year period (1980 and 2000), From
these comparisons, we can develop a coordinated program to fulfill
these needs by developing the potential supply while accounting for the
problems of boating participation transfer, peak use, and changes in

boating characteristics.

The Access Problem

In spite of the fact that Michigan has the largest number of
registered boats in the Nation, as well as a copious supply of water
based recreation resources, the problem for the boater is how to get
to the water. The privilege of using water resources in states with
a riparian doctrine of water rights requires that the user obtain
ownership to the land which borders the water. Although the waters
of the state are a public resource, the land bordering the waters is
often in private ownership. To obtain ''"access' to the water is to

trespass on private land. Therefore, the {irst and foremost
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requirement of a Public Access Site Program is to purchase public
property on bodies of water in the state or to use existing publicly
owned property such as state forests and state parks.

The second part of the ""access problem' is development. Once
suitable land is in ownership bordering suitable bodies of water, the
public may use that land to launch boats onto the water. In the past,
a gravel road to the lake and a amall load of gravel spread at the
water's edge would suffice for the boater to launch his small fishing
or hunting boat. But as boating use increased, two problems became
apparent. First, the larger, trailered boat with outboard or inboard
motors became common., Launching ramps were needed to allow
proper launching of these larger, heavier boats and parking lots were
needed to prevent destruction of the site. Second, the lakes received
more boaters with more different recreation needs so user conflicts
and overcrowding appeared. Fishermen objected to high powered
motor boats; water skiers endangered scuba divers; litter, noise and
garbage of the boaters offended the property owners around the lake.
These and a long list of other conflicts created the '"access problem."

Because of this growing demand for boating and the associated
boating problems, the Waterways Division was directed by the State
Legislature in 1968 to pull together all responsibility for boating
from the several agencies who supplied '""access' of one form or
another - the Game Division, the Parks Division, The Forestry

Division, and the Fish Division. The Public Access Site Program
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was created as an amalgamation of previous programs - -Public
Fishing Sites, Public Hunting Sites, State Park Boat Launching Sites,
State Forest Campground Sites, etc.

Since most registered boats use outboard or inboard motors,
the Federal Highway Gas Tax was investigated as a source of funds.
When the Waterways Commission was first eatablished in 1947 to
develop recreational boating facilities in the state, 1/2 per cent of the
Gas Tax monies were allocated to boating. The State Legislature
raised the allocation to 1 1/2 per cent in 1968 and transferred addi-
tional functions to the Waterways Division, the major responsibility
being the Public Access Site Program.

To plan for future boating needs to 1980 and 2000 the unusual
characteristics of the supply must be examined. The ownership of
public riparian land is the important factor, not just the supply of
water surface.

Criteria for selection of these public access sites must there-
fore evolve through a research and planning framework which
considers both the unusual characteristics of the supply and the
growing demand for theae recreational boating facilities. The
methodology in this study required an inventory of all existing sites
and a quantification of criteria for priorities of acquisition for new

sites.



CHAPTER IV

EXPERIMENTAL APPLICATION OF TECHNIQUES

Data Collection and Analysis

The first phase in the development of the criteria system for
public access sites was the Public Access Site Inventory. Initially,
the data sources and indeed the administration of public access sites
were spread across several agencies. A complete field inventory
of all public access sites in the regional and division files was carried
out by the field personnel in each region. Some of these inventory
sheets are still coming into the Waterways Division office as an old
site ia rediscovered or a legal deacription is cleared up. In many
cases, the {iling system of the region and the division differed. The
assigned numbers were different, the sites were not on both lists,
or the description and the survey were not complete. A filing system
and a master list of public access site with new assigned numbers and
complete descriptions were prepared to correlate all separate {files
from the three regional offices or from other Divisions, The master
list was then coded for developed and undeveloped sites; river, lake

or Great Lakes sites; and finally by administration, whether it was a

26
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Waterways Division, Parks Division, Forestry Division, or Game
Division Site.

The information on each field inventory was coded and key
punched onto cards. Future comparisons and analysis of the raw data
can now be readily accomplished using the remote terminal for the
state computer system. Each site was color coded by administrative
agency and plotted on county maps. All sites were then remapped and
renumbered onto a complete set of county maps after legal descrip-
tions and titles, transfers, acreages, etc. had been checked as
completely as possible through Lands Division, These steps had
together produced a filing system for public access sitea, a master
list of sites and a set of county maps of all sites., From this data,

a map of all the public access sites in Michigan (see Figure 2) was
prepared along with a county by county statistical summary,

In visual format and in data format the Waterways Division
could begin to piece together the patterns of development, and where
priorites had been. For the first time, the state-wide situation could
be examined in total, One thousand three hundred public access sites
existed in Michigan, 968 were administered by the Waterways
Division, 84 were in state parks, 13] in state forests and 194 in state
game areas. There were an additional 41 sites in national forests.
More important, the sites were available on one map to assess the
balance and expression of previous policy. Generally, the policy could

be summarized as bﬁrchasing the most sites for the money. This
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Figure 2.--Public Access Sites in Michigan

Source: Compiled by the Waterways Division from the
public access site inventory.
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meant a greater proportion of sites in northern Michigan and the Upper
Peninsula, away from development and high land prices.

Comparing this distribution to the boating demand situation
pointed up the disparity between supply and demand. The boating
demand was high in Southern Michigan, the number of public access
sites was high in Northern Michigan. ! A new policy was in order
based on purchasing the most boating use for the money. This entailed
a cost effectiveness logic. For example, even though land prices were
two or three times higher in Southern Michigan, seven or eight times
as many boaters could be served.

The Public Access Site Inventory, then, was the first phase in
analysis of the supply characteristics--what facilities were available
and what natural resources were important. To complete this picture,
a study of the total resource potential was needed. The 1965 Lake
Inventory, 2 for example, produced a statistical summary of the
number of takes and lake areas by size class in Michigan. This data
was refined by concentrating on all lakes over 100 acres. A list of

these individual lakes with name and acreage was prepared for each

lMoat of the older sites did not have a wide variation in capacity
thus a map of the site distribution will give a general impression of
the site capacity. Newer sites, especially those in southern Michigan
near urban areas, have a larger parking capacity. A new map which
plots capacity statewide should be developed.

ZMichigan, Department of Conservation, Recreation Resource
Planning Division, '"Michigan Lake Inventory.' (Unpublished computer
tabulations from 1965 survey)
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county from '"Lakes and Ponds in Michigan' by C. R. Humphrys. 1
These lakes were then ranked by size in each county (see Appendix

12). Of the approximately 7, 600 lakes in Michigan over five acres,
about 1,000 are over 100 acres and conversely about 100 are over
1,000 acres. These 1,000 lakes are a basic resource for future
boating potential. The criteria system for selecting lakes required
the compilation of this master list of all lakes over 100 acres to
produce a final list of eligible lakes.{see Figure 3).

Another consideration for future planning is the separation of
all the public access sites into great lake, river, and inland lake
sites. This has not been accomplished to date. Base maps of
Michigan with these resources plotted on three separate maps at the
same scale were not available in the Department of Natural Resources;
however, the Great LLakes Basin Commission had completed a set of
maps for the great lakes drainage which included all of Michigan.
These three-color maps were printed with separate negatives for
rivers, great lakes, and inland lakes. The negatives were obtained
and reproduced onto mylar segments. These segments must be fitted
together and photographically reproduced onto one large mylar sheet
for each base map to complete this phase of the project. Then ozalid
or blueprint copies can be run from the master. When these three

sets of maps are completed at the same scale, overlays of river,

1
C. R. Humphrys Lakes and Ponds in Michigan (East Lansing,

Michigan: Department of Resource Development, 1965).
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great lakes and inland lake public access sites can be mapped for
separate program criteria and separate program planning for each
of these differing resources.

Another phase of study involved the Great Lakes boating
facilities. The Waterways Division contracted with the Recreation
Research and Planning Unit at Michigan State University to carry
out a field inventory of Great Lakes marinas. From this inventory,
the necessary data was available to develop a listing of marinas on
the Great Lakes, a data summary of broadside mooring, slip mooring
and total mooring capacity by county, and finally a map of recreational
harbors in Michigan with total mooring capacity.

The next major segment or phase was the public access site
program statement. These steps were, of course, not happening
sequentially but rather concurrently as the study progressed. The
program statement for public access sites was brought about by the
moratorium on acquisition from the Governor's office. Prior to this
time, the Waterways Division had been meeting with the Bureau of the
Budget to establish program guidelines for submission of budgets to
the Executive Office. The moratorium on acquisition put this effort
into high gear since the requirement for ending the moratorium was
a complete statement of program priorities and program criteria.
Eight program criteria were first submitted and public hearings on
these criteria were held at several locations around the State. From

the public hearing recommendations and suggestions, two more
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Figure 3.--Michigan's Larger Inland Lakes

Source: Adapted from base maps used in the Office of
Planning Services, Michigan Outdoor Recreation
Plan 1970, Vol. 1, chap. 4.
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criteria were added. This policy framework of ten program criteria
for acquisition and development of public access sites were forwarded
to the Waterways Commission for approval and then to the Governor's
Office, On the basis of these program criteria, the moratorium was
lifted, The need remained, however, to operationalize these criteria
into a framework that could help us decide which lakes were to be
selected for public access sites, and where the boating capacity should
be increased.

A very important and very large phase in the study was basically
a theoretical model consideration, to examine the 1968 and 1980
boating demand data which came from a long series of boating studies

going back to the 1964 Michigan Outdoor Recreation Demand Study. 1

In 1966, the Waterways Division contracted with Arthur D. Little,

Inc., consultant, for a forecast of the recreational boating fleet by
1980 using aggregate demand to forecast fleet size. 2 Oakwood and
Chubb criticized this planning methodology in a special report3 and
consequently the systems analysis approach using RECSYS-SYMAP
was developed. 4 The systems analysis approach has been repeated

three times in studies of boating use in Michigan; the exploratory

1
Michigan State University, Department of Resource Develop-
ment, loc. cit.

zMichigan. Department of Conservation, Waterways Division
loc. cit.

30akwood and Chubb, loc. cit.
4‘Chul:ub. loc. cit.
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study used 1965 data, a restudy used 1968 data and the third study
currently in progress uses 1971 data. This series of studies produced
the 1968 and 1980 Boating Demand maps which permitted investigation
of patterns of boating use in the state. This is basically an origin-
destination model which uses an attraction index at the destination to
pull people out of the origin where they live, along specified transpor-
tation links to their boating destination. The population of the origin
counties, along with other demand factors such as leisure, income,
and mobility, are then projected to 1980. The estimated number of
boating days produced by the origin counties in 1980 are rationed out
to the destination counties on the basis of the attraction index of each
destination county and the expected transportation improvements by
1980.

One important research concept to be forwarded in this thesis
is that the location of boating use should be the focus for statewide
planning. The following map (Figure 4) from the RECSYS-SYMAP
method illustrates not only how many boating days occur in Michigan,
but alao where they occur, in what counties and around what resources.

This type of information is very necessary for planning future
boating programs. Projections to 1980 for example, must take into
account the general shift to Great Lakes boating. The important focus
however, should not rest solely on statewide projections. The county
by county format of the RECSYS-SYMAP model is necessary to break

up the generalized demand model into discrete location units.
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A study of Michigan boaters at the origin county is presently
being undertaken by Paul R. Fiske, a doctoral candidate in the
Department of Resource Development at Michigan State University.
He comments that

while some progress has been made in estimating the

level of use made of these watercraft within the state,

very little is known about regional variation in par-

ticipation by boat owners.

His study therefore, investigates the socio-economic characteristics
of the origin county population in relation to the amount of boating
participation.

The influence of socio-economic characteristics of

boat ownera, physical resource proximity, popula-

tion density of counties, and distances of counties

from major population centers will be considered as

factors affecting recreational boating activity. A

linear regression model will be developed for estimating

the amount of boat use generated by specific origin

regions in the state. 2

The information about the characteristics of boaters at the origin
county is very important to projections of boating to 1980. The
characteristics of the destination county, however, are equally
important. In spite of its significant contributions to the theory and
methodology of recreation planning, the RECSYS-SYMAP model has

several problems in actual application. One of the major areas where

improvement is needed is the attraction index used in the 1980

1
Paul R. Fiske, '""An Analysis of Interregional Variation in
Recreational Boating in Michigan'' (unpublished study plan, Department

of Resource Development, Michigan State University, 1972), p. 1.

2 Ibid.
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simulation to draw boaters from their origina to the county of destina-
tion. (See Table 1 - Attraction Index Calculation Form.) Chubb
plainly acknowledges this problem in his discussion of the early runs
of the model.

It became clear that it would not be possible to undertake
an extensive side investigation into the various aspects of
boating attraction. Instead it was decided to proceed as
Ellis suggests and an intuitive approach was used to
develop crude indices which were then refined and ad-
justed during the fine tuning of the model .

The twelve characteristics were selected on a purely
intuitive basis and hence no attempt will be made to
justify either their selection or the scoring systems
used. Without quantitative information on the prefer-
ences and behavior of boaters in relation to such phe-
nomena, arguments for or against specific aspects of
this method are of little value. It was used as a 'stop
gap' measure in order to make it possible to proceed
with the test of the RECSYS SYMAP technique, Once
adequate data is available on preferences and observed
behavior, this intuitive type of attraction index esti-
mation can be replaced with a method firmly based on
fact.

The refinement of the RECSYS model then, requires improved
origin data for projections of how many boaters by 1980, and improved
destination data for projections of where boating will occur by 1980.
This is the crux of the RECSYS-SYMAP approach. This format pro-
vides information in four very critical areas where other boating
studies do not provide data.

1. First, it shows the amount of boating activity which

actually occurred in Michigan in 1968. This is hard

!Chubb, op. cit. pp. 158 and 162.



Table 1--Attraction Index Calculation Form

. - D  — - - == = ———

Max.
Characteristics Scoring Schedule Score Score
1. Average size of lakes Small-under 25 acres = 0
Medium-25 to 99 acres = 10
Large-100 to 499 acres = 20
V. large-over 500 acres = 30 30
2. Bonus for very large lakes For each lake over 2,500 acres
(Class 12 and over) score5 25
3. Per cent of lakes with good 25% =10 : 50% =20
road access 75% =25 : 100% = 30 30
4. Per cent of lakes with public 25% = 5 : 50% = 7
access sites 75% = 10 : 10
5. Major town or city on shore of One = 5 : Two or three = 10
Great Lakes or very good lake Three or four = 15 15
6. Shoreline giving access to Score 10 if county has Great
Great Lakes Lakes shoreline 10
7. Great Lakes harbor Score 10 for each harbor 10
8. Major river through county Score 10 for each major river 10
9. State park on Great lLakes or Score 5 for each park 20

major river

6¢



Table | --Continued

Max,
Characteristics Scoring Schedule Score Score

10. Fishing Quality Generally good = 10

Very good = 20

Excellent = 30 30
11. Special scenic attraction Excellent = 5

Superb = 10 10
12. General pollution of waters Mild = minus 10

Serious = minus 20

V. bad = minus 30 -30

Total

Source: Michael Chubb, Outdoor Recreation Planning in Michigan by a Systems Analysis Approach.

p. 193.

oY
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quantitative data based on data from the 6,800 registered
boat owners who responded to the 1968 survey.

2. Second, it shows the location of boating activity. Not only
how much boating, but where it occurred in Michigan.

3. Third, it provides predictions into the future (1980) about
where boating activity can be expected to occur.

4. Fourth, the origin-destination framework of the study is
especially critical because the population growth, dis-
posable income, and the number of registered boats in
Wayne County will affect future boating in Oakland County,
Macomb County, and even Cheboygan County, for example.

The RECSYS-SYMAP approach provides the basic data on

boating activity from which the criteria will evolve. However, it
must be remembered that the RECSYS values for probable future
boating participation are crude estimates based on imperfect data,
The task is to use this quantative data as the basis for the criteria

system for future acquisition.

The Regression Analysis

The attraction index was considered to be one of the important
areas where additional research was needed. The attraction index
had previously been run on an intuitive scoring basis. Information
on characteristics of the deatination county and the resource charac-

teristics which attract boaters needed quantification. Therefore, with
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the information from the Public Access Site Inventory and with a wide
range of additional information on the destination county, a regression
analysis was planned to pin point important characteristics. Time-
distance figures for each county to the nearest major population center
were taken from the new systems model developed by the Highway
Department. The 1970 Michigan Recreation Plan provided data on
public and private campsites. The advance report of the census pro-
vided population and seasonal housing estimates. A sports fishing
survey then in progress by the Research and Development Division
provided inland lake angler days in preliminary tabulation form,
County water resource data sheets provided Great LLakes frontage and
miles of satreams. The Public Access Site Inventory, the Great Lakes
Marina Inventory and the 1965 Lake Inventory provided the number of
public access sites, the parking capacity of public access sites, the
total mooring capacity, the number of inland lakes and lake acres by
county,

In total, 19 variables were run against 1968 Boating Days in each
county using a least squares stepwise deletion routine. The character-
istice which were identified in the analysis as probably being most
closely related to the number of boating days were, in order of their
importance, the number of registered boats in the county (1), the
number of angler days (2), the total number of acres of lake surface

(3), the number of public campsites (4), the disposable income of the
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and

Number of additional
spaces needed by 1980

= (1980 Parking) - (1968 Parking}
This measure of demand, the "magnitude of anticipated use,"
was then compared to the supply criteria--"'resource preservation

"

and creation. The policy guidelines approved by the Waterways Com-

mission provide the following standards for application of this criteria:

Table 2--Standards for Parking Capacity by Size of Lake ?

Lake Size Number of Access Parking Capacity
in Acres Sites Allowed on Lake Allowed at Each
Access Site

Under 159 1 10
160-249 1 15
250-399 1 35
400-599 1 75
600-999 1 100
1,000-10,000 2 100
Over 10,000 3 100
2Source: "Program Statement of the Public Access Site Program"
{Mimeographed report in the files of the Waterways
Division).

Fach lake in the county is assigned the number of additional
sites and parking that it can accommodate, Starting at the top of the
lake list, the highest ranking lakes are selected first until the demand
to 1980 has been filled., These lakes are then submitted to the field

lake investigation team, If no suitable property can be found or if the



45

lake is removed from consideration by the legislature, it can be
replaced by lakes further down the list provided that they supply the
required capacity; that is, a lake of 600-999 acres will need two lakes
to replace it--one of 400-599 acres and one of 250-399 acres. Two
400-599 acre lakes could also be substituted with one maintained at
less than full capacity.

The criteria system that evolved from the demand and supply
studies described in the previous pages has as its immediate product
a list of eligible lakes. The on-going program, the ficld investigation,
and the land buying process will modify this list of eligible lakes, but
the basic framework based on the rescarch studies should remain
relatively stable. The planning process for this study has been sum-
marized in the following flow chart which pulls together the basic
steps involved (see Figure 6). The chart has been artificially divided
into a top and bottom half--the top representing the data collection
phases--the bottom representing the data analysis and application of
the criteria. Across the top, the basic data sources and inventories
are labeled, On the bottom, the two criteria ''magnitude of anticipated
use' and '"resource preservation and creation' come together in the
application phase which matches the demand in the planning region
with the supply of lakes in each size class. The list of eligible lakes

for acquisition is the end product of the application of these criteria,
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Table 3--Steps in Data Collection and Analysis

st— —

r———— —

Step Task or Event in the Progression of the Study
Number
1 Public Access Site Inventory
2 Filing system for public access sites
3 Master list of sites
4 Set of county maps of all sites
5 Map of all public access sites in Michigan
6 Data summary by county
7 Lakes by size class in cach county
8 List of all lakes over 100 acres by name and by county
9 Great Lakes, river and inland lake base maps
10 Field inventory of marinas
11 Data summary of moorage by county
12 Map of recreational harbors
13 Governor's moratorium and public hearings on
acquisition of public access sites
14 Public Access Site Program Statement
15 1968 Boating Demand Study
16 1968 and 1980 boating demand maps
17 Regression analysis of destination county character-
istics
18 Selection of the program criteria for acquisition
a, Magnitude of anticipated use
b. Resouyrce preservation and creation
19 Demand correlated with supply in each county (Parking
spaces needed by 1980 correlated with the number of
lakes in each size class by county)
20 Demand correlated with supply in each planning region
21 High priority lakes selected for field investigation




CHAPTER V

RESULTS AND LIMITATIONS OF
EXPERIMENTAL APPLIC ATIONS

Analysis of the Results

The first run of the regression model indicated the basic fac-
tors of importance in the destination counties to be (1) mooring (the
total number of public and private boat wells in the county), (2) angler
days (the total number of days of inland fishing spent in each county
in 1970),1 {3) the number of secasonal homes in the county (as defined
by the Census 1970 Advance Report Series HC), and (4) the total acres
of lake surface in the county {(from the 1965 lake inventory). These
four factors together have a multiple coefficient of determination
(RZ) of .8558; that is, they explain 85 per cent of the variance of boat-
ing days among counties in Michigan (see Table 4).

The firat run of the model identified the basic factors of impor-
tance but several refinements were necessary. First, the over-
whelming importance of mooring may have been masking the effect
of other significant though less important variables so a new analysis

eliminating mooring was run.

lcoho salmon fishing studies were not complete at the time of
the first run. ' As the data on Coho fishing becomes available, it will
be key punched into the file and run on future regressions.
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Table 4--Summary Table BMD-02R Stepwise Regression

Step Variable® Multipleb Increase® F Value to Enterb Number of
Number Entered Removed R RSQ in RSQ or Remove Independent
Variables
Included
1 Moor 15 0.7204 0.5190 0.5190 87.4129 1
2 Ang Dy 11 0.9129  0,8333 0,3143 150.8106 2
3 Homes 10 0.9215  0.8491 0.0158 8.2613 3
4 Acres 2 0.9251 0.8558 0.0067 3.6131 4
5 Income 7 0.9283  0.8617 0.0059 3.2890 5
6 Pu Cmp i3 0.9298  0.8B645 0.0028 1.5760 6
7 Park 4 0.9315  0.8676 0.0031 1,7775 7
8 400 K 17 0.9325  0.8695 0.0019 1.0657 8
9 Pr Cmp 14 0.9337 0.8718 0.0023 1.3034 9
10 PAS 3 0.9347 0.8736 0.0018 1.0413 10
11 100 K 16 0.9355 0.8752 0.0016 0.9138 11
12 Pop/Bo 12 0.9367 0.8773 0.0021 1.1986 12
13 Pop 6 0.9383  0.8805 0.0032 1.8217 13
14 Lakes 1 0.9389  0.8815 0.0011 0.6075 14
15 Stream 9 0.9398 0.8832 0.0017 0.9713 15
16 Boats 5 0.9401 0,8837 0.0005 0.2970 16
17 1000 K 18 0.9402  0.8840 0.0002 0.1265 17

34

%Variables used in regression are described in Appendix 1.

bDixon, W. J., ed. BMD - Biomedical Computer Program, p. 5 and Snedecor, G. W., Statistical
Methods, p. 132 - explains the use of R¢ and F values in determining the effect of independent
variables on the dependent variables,
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Since mooring data is entirely associated with Great Lakes
boating, it points up the need for separation of Great Lakes boating
and inland lake boating which is not presently available for destination
counties in the 1968 Boating Demand Study. A much clearer picture
of boating determinants will result if separate regressions can be run
for inland and Great Lakes boating.

Second, the correlation matrix identified several independent
variables which were inter-correlated. A basic assumption necessary

to multiple regression is that the X variables are independent of each

other; they cannot be highly inter-correlated or the R2 value will be
inflated. Each independent variable explains part of the variance and
they are added up to explain a larger portion of the variance; in this
case, the four major variables explain 85 per cent. If they are inter-
correlated they are explaining the same variance twice, thus inflating
the multiple coefficient of determination. To correct this, these
variables were entered separately in future runs,

Third, the covariance matrix had several overflow fields; the
numbers were too large to fit into the capacity of the computer to print
the matrix, To correct this, the larger variables were divided by 100
and reset in the equation as transformed variables (T variables).

The second and third runs of the regression without mooring,

and again without mooring and angler days, produced the following
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results.l '""Boats'' {the number of registered boats in the country)

""public campsites'' (the number of campsites in the county at state

1 1

parks, state forests, national forests, etc.) '"lake acres,' and "income'
(effective buying income per household in the county as reported by
Sales Management Magazine) were the four most important variables
producing a coefficient of multiple determination (RZ) of .5448 to
explain about 55 per cent of the variance, In summary, the variables
which have been identified in the several regressions as '""significant
predictors' of boating demand in the destination counties are as
follows:

1. Mooring facilities

2, Number of registered boats

3. Number of angler days

4. Number of seasonal homes

5. Acres of lake surface

6. Number of public campsites

7. Disposable income

8. Parking spaces at public access sites (This variable was

always the next to enter the equation although it accounted

for a very small amount of the variance,)

lA fourth and {ifth run at the model using transformed variables,
different groups of variables and a completely different regression
routine (BASIS: STEPR Pages 9-21 in Burroughs Advanced Statistical
Inquiry System) produced similar results to those described here for
the BMD 02R Routine.
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The next question is the relevance of the important regression vari-
ables to inland lake public access sites which are under investigation.
Mooring facilities will not enter the criteria for this program evalua-
tion although they will be considered for other programs such as
evaluation of Harbors-of-Refuge and the Great Lakes Launching Ramp
Programs. Seasonal homes will not be considered because they are
private facilities. The assumption underlying the 1980 demand pro-
jection is that the public to private ratio will remain the same as it
was in 1968.l This lecaves registered boats, angler days, lake acres,
public campsites, disposable income, and parking spaces at public
access sites as relevant variables to compare to the public access
site criteria.

Just as some of the regression variables do not apply to inland
lakes, s0 not all of the public acce-as site criteria apply to acquisition.
Some of the criteria apply to design and development of the site, not
to the selection process for acquisition. Of the ten criteria, six of
them are applicable to acquisition. The following diagram lists the
six important regression variables and the six acquisition criteria.
The lines indicate which regression variable most fully applies to each

criteria (see Figure 7).

1
Public access site use studies are presently being formulated
in specific counties to determine the per cent of public access boating
versus private boating.



Inland Lake Public Access Site
Regression Variables Acquisition Criteria

1. Registered Boats Magnitude of Anticipated use

2. Angler Days Resource Preservation

3. Lake Acres Feasibility of Acquisition

4, Public Campsites Cost Effectiveness

5. Disposable Income Equitable Distribution

6. Parking Spaces Quality of Experience

Figure 7--Application of Regression Variables to Acquisition Criteria,

£S
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Application of the Criteria

The two criteria used for the initial list of eligible lakes are

"maghnitude of anticipated use' which can be considered an index of

demand,

and ""resource presentation and creation'" which can be con-

sidered an index of supply. The remaining criteria will be applied

and scored in a field investigation of eligible lakes.

1,

1980 Parking Capacity =

2.

Magnitude of anticipated use.

Fach planning region will be ranked according to the
additional public access site capacity needed to meet the
1980 boating demand. (See Appendix 11 for a map of the
official state planning regions.)

1968 Boating Days _ 1968 Parking Capacity
1980 Boating Days 1980 Parking Capacity

and

_ {1968 Parking)(1980 Boating Days)
(1968 Boating Days)

and
Number of
additional spaces = (1980 Parking) - (1968 Parking)
needed by 1980

Resource preservation and creation.

The lakes in each planning region will be ranked by size
class and carrying capacity standards. The 1980 antici-
pated parking capacity requirement will be filled from top
ranking lakes first and down to smaller size classes until
1980 requirements are met.

Lakes up to 159 acres in size: One site with parking
capacity not to exceed 10 cars and trailers.

Lakes 160 to 249 acres in size: One site with parking
capacity for up to 15 cars and trailers.
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Lakes 250 to 399 acres in size: One site with parking
capacity for up to 35 cars and trailers.

Lakes 400 to 599 acres in size: One site with parking
capacity for up to 75 cars and trailers.

Lakes 600 to 999 acres in size: One site with parking
capacity for up to 100 cars and trailers.

Lakes 1,000 to 10,000 acres in size: Two sites, each
with parking capacity for up to 100 cars and trailers.

lL.akes over 10,000 acres in size: Three sites, each
with parking capacity for up to 100 cars and trailers.

If 1980 demand is not met by the available lakes within the
planning region, the remaining unfilled demand will be
transferred to lakes in the contiguous planning regions after
they have fulfilled their internal demand requirements. The
list of lakes so identified in each planning region will be sub-
mitted for field investigation and scoring on the basis of the
remaining criteria.

Feasibility of acquisition.

If no property is available on a high priority lake without
condemnation, or if the legislature has cut this lake from
the lake list, the next lake on the list will take its place in
priority. This criteria will be a yes or no consideration,

FE.quitable distribution.

Fach lake will be given a 1-3 rating based on the following
considerations:

3 = the need for additional boating facilities is acute in
this area (within 1/2 hour travel time).

2 = the area needs additional facilities to handle future
use.

1 = there are other facilities nearby.

Increased satisfaction or quality of experience.

1]

This is a high quality lake for fishing and boating.
This is a medium quality lake for fishing or boating.

3
2
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1 = This lake is not a high quality fishing or boating lake.
It is shallow, muddy, poor {fishing, not boatable or

polluted, ectc.

6. Cost effectivenesas,

W
1l

Cost is very low considering the number of boaters this
lake will serve.

2 = Cost may be high, but the number of boaters served is
also very high,
1 = Cost is very high relative to the number of boaters this

lake will serve,.

County Versus Planning Region Approach

In the first attempts at selecting sites, a county by county basis
was used. The counties were ranked by the number of boating days
in 1968 and a list of lakes over 100 acres in each county was prepared
(see Appendix 12), There are slightly more than 1,000 lakes in
Michigan over 100 acres in size, thus the task of preparing a list of
these lakes over 100 acres was formidable, The 1968 boating demand
was then compared to the 1980 boating demand simulated in the
RECSYS model. The per cent of increase in boating was compared
to the number of existing access sites and more importantly, the
existing capacity of sites for handling boating use. The number of
additional parking spaces needed by 1980 was calculated by the
formula described in the discusssion of criteria number one, ''magni-
tude of anticipated use., "

The assumption is made here that the public to private ratio will

remain the same; that is, if boating demand increases 10 per cent
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from 1968 to 1980, then the public supply should be increared by ten
per cent. For example, if a county has a present capacity of 200
parking spaces at public access sites, it would need 220 spaces by
1980, providing that the public is presently being adequately served
and that the public to private ratio does not change in the county, thus
putting more or less responsibility on the public sector to fill the
recreation demand. These assumptions need further investigation.
First, a study of latent demand may show that many potential users
are not now being served, and second, a study of public access site
use may clarify exactly how many boating days are generated by each
public access site or each parking space at a public access site. A
use study of selected access sites in Michigan is presently being pro-
posed using traffic counters and questionnaire sampling at the site.
Recreational boating research is hampered by the lack of attendance
data that other areas such as state parks or state forest campgrounds
have collected for many years.

Within these assumptions, the number of parking spaces needed
by 1980 was calculated for several counties, This need was then
compared to the lake list for these counties and in some cases the
supply of lakes was inadequate to meet future needs. Thus, to satisfy
the demand for boating by 1980, this need is spread to contiguous
counties. The difficulty of spreading this excess need, in other words

the difficulties of transfer of demand, required a planning region
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approach. The "magnitude of anticipated use' and the '""resource
preservation' computations were therefore redone by planning region
as shown in Table 5,

This example provides some insights into the problems associ-
ated with a nonparametric or ranking priority system. In the first
attempt at a county by county system, the problems of what the size
of the planning area should be are amply illustrated. The planning
regions of the state more closely parallel the 1/2 hours time distance
area around a major urban area, thus, a workable solution is available
to 1980.

Another interesting observation of the public access site system
relative to other recrecation systems is the fractionalized units of
access sites., They are small, less expensive, and located in many
places within a given region, with some constraints due to the amount
and location of water in the region. This is in contrast to natural
areas or parks which come in large, rather expensive parcels located
where circumstances have left large resource areas intact. These

1
"chunkiness' of investment and location which

larger parks exhibit a
differs from public access sites.
A last and very important measurement consideration is the

weighting of each of the separate criteria, A system which scores

For a discussion of investment ''chunkiness' see Werner Hirach
"Program Budget for Natural Resource Activities" in Program
Budgeting - Program Analysis and the Federal Budget. David Novick
ed. Washington, D. C., Government Printing Office, 1965. pp. 218-
236,




Table 5--Boating Days and Parking Capacity by Planning Region

- —_—
—————

e e e ———————r
e e E———————

.
—

a a 1968 1980 Additional
Planning 1968 1980 Parking Parking Parking
Region 1 Boat Days Boat Days Spaces Spaces Needed
47 Livingston 264, 384 342,277
50 Macomb 773,654 950,525
58 Monroe 183,479 217,389
63 Oakland 643,562 345,910
74 St. Clair 566,008 797,982
81 Washtenaw 173,529 216,630
82  Wayne 718,251 1,004, 749
3,322,867 4,375, 462 754 993 239
Region 2
30 Hillsdale 138,311 186,170
38 Jackson 258,467 357,486
46 Lenawee 138,311 186,170
535,089 729,826 118 161 43
Region 3
8 Barry 286, 345 357,524
12 Branch 157,091 296,736
13 Calhoun 157,091 296,736
39 Kalamazoo 113,578 133,144
75  St. Joseph 186, 628 250,410
900, 733 1,334,550 893 1,323 430

6¢g



Table 5--Continued

1968 1980 Additional
Planning 1968 1980 Parking Parking Parking
Region 4 Boat Days Boat Days Spaces Spaces Needed
11 Berrien 134, 459 121,263
14 Cass 186,628 250, 410
80 Van Buren 213,091 289,671
534,178 752, 344 655 922 267
Region 5
25 Genesee 128,673 171,968
44 Lapeer 128,573 171,968
78 Shiawassee 16,001 10,171
273, 147 354, 107 73 95 22
Region 6
19 Clinton 5,473 6,163
23 Eaton 28,269 15, 648
33 Ingham 28,269 15, 648
62,011 37,464 41 25 --
Region 7A
9 Bay 109,044 135,104
29 Gratiot 5,473 6,168
37 Isabella 37,135 24,290

09



Table 5 --Continued

1968 1980 Additional
Planning 1968 1980 Parking Parking Parking
Region 7A Boat Days Boat Days Spaces Spaces Needed
56  Midland 42,728 29,012
73 Saginaw 15,523 26,136
209,903 220,710 70 74 4
Region 7B
32 BHuron 86,289 88,942
76 Sanilac 36,473 37,135
79 Tuscola 28,860 38,242
151, 622 164, 319 8 9 1
Region 7C
6 Arenac 61,093 102,051
18 Clare 163,747 246,816
26 Gladwin 163,747 246,816
35 Iosco 210,278 166,947
65 Ogemaw 59,074 93,832
72 Roscommeon 366,433 741,098
1,024,372 1,597,560 337 526 189

19



Table 5--Continued

1968 1980 Additional
Planning 1968 1980 Parking Parking Parking
Region 8A Boat Days Boat Days Spaces Spaces Needed
3 Allegan 173,409 265, 420
34 Ionia B9, 625 110,760
4] Kent 213,581 252,869
59 Montcaim 89,625 110,760
6l Muskegon 226,818 314,414
70 Ottawa 255, 355 318,901
1,048,413 1,373,124 511 669 158
Region 8B
43 Lake 73,408 82,459
53 Mason 110,546 231,258
54 Mecosta 110,293 158,049
62 Newago 230,463 329,295
64 Oceana 68,373 92, 458
67 Oscealo 110,293 158, 049
703,376 1,052,198 1,162 1,738 576
Region 9
1 Alcona 109, 706 237,451
4  Alpena 139,831 186,977
16 Cheboygan 280, 449 443,566

29



Table 5 --Continued

Additional

1968 1980

Planning 1968 1980 Parking Parking Parking

Region 9 Boat Days Boat Days Spaces Spaces Needed
20 Crawford 53, 347 35,868
60 Montmorency 88,103 100, 990
68  Oscoda 59,074 93,832 '
69 Otsego 34,387 45, 390
71 Presque Isle 18,982 26,731

783,879 1,170,805 1,108 1,655 547
Region 10
5 Antrim 164,859 302,851
10 Benzie 176,277 308,929
15 Charlevoix 121,712 208,740
24 Emmet 104, 759 74,241
28 Grand Traverse 292,999 538,478
40 Kalkaska 41,848 44,787
45 Leelanau 102,023 191,858
51 Manistee 283,261 474,210
57 Missaukee 41,848 44,787
83 Wexford 82,556 121,527
1,412,142 2,310,408 1,183 1,935 752
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Table 5--Continued

1968 1980 Additional
Planning 1968 1980 Parking Parking Parking
Region 11 Boat Days Boat Days Spaces Spaces Needed
17 Chippewa 161,080 119,846
48 Luce 30,200 7,090
49  Mackinac 130,639 232,516
321,919 359,452 316 353 37
Region 12
21 Delta 65, 346 40, 643
55 Menominee 32,235 28,529
77 Schoolcraft 57,265 25,898
154,846 95,070 660 405 --
Region 13
2  Alger 47,281 28,313
22 Dickenson 34,387 19,834
52 Marquette 103,293 153,256
184,961 201,403 631 687 56
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Table 5 --Continued

1968 1980 Additional
Planning 1968 1980 Parking Parking Parking
Region 14 Boat Days Boat Days Spaces Spaces Needed
7 Baraga 43,335 63,161
27 Gogebic 37,740 41,112
31 Houghton 53,632 73,981
36 Iron 63,163 85,610
42 Keeweenaw 39,344 10,868
66 Ontanogon 26, 449 26,838
263,663 301,570 378 432 54
11,887,121 16,430,374 8,898 12,002 3,375
Planning 1968 1980 Additional
Region Capacity Capacity Capacity
1 3,322,867 4,375,462 754 993 239
2 535,089 729,826 118 16l 43
3 900,733 1,334,550 893 1,323 430
4 534,178 752, 344 655 922 267
5 273,147 354,107 73 95 22
6 62,011 37,464 41 25 --
7A 209,903 220,710 70 74 4
7B 151,622 164, 319 8 9 1
7C 1,024,372 1,597,560 337 526 189
8A 1,048,413 1,373,124 511 669 158
8B 703,376 1,052,198 1,162 1,738 576

49



Table 5--Continued

Planning 1968 1980 1968 1980 Additional
Region Boat Days Boat Days Capacity Capacity Capacity
9 783,879 1,170,805 1,108 1,655 547
10 1,412,142 2,310,408 1,183 1,935 752
11 321,919 359,452 316 353 37
12 154,846 95,070 660 405 .-
13 184,961 201,403 631 687 56
14 263,663 301,570 378 432 54

11,887,121 16,430,374 8,898 12,002 3,375

%1968 and 1980 boat days taken from preliminary tabular data of the ''1968 Boating Demand Study"
Recreation Research and Planning Unit, Michigan State University. The 1968 data is based on the
questionnaire sample while the 1980 boat days are estimated through the use of computer simulation.

99
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each criteria on a 3, 2, 1 ranking basis is eassentially assuming that
all criteria are of equal weight. It is to be emphasized that the cri-
teria simply present a means of arriving at systematized judgment
for selecting high priority projects. The system does not offer a
magical mathematical formula for arriving at infallibly correct solu-
tions, but rather is intended to be a tool which will facilitate and
require the application of organized thinking, and orderly use of all
relevant sources of information. The system should enable any two
or more equally well-informed decision makers to arrive at similar
decisions on a series of cases. At the very least, it should supply
the means for clear explanation as to the basis for any particular
decision, and the consequence of that decision. A project which every-
one knows is a good project should not be diascarded because it does
not {it a rigid criteria system. Converaely, negative effects of a
project should be counted even though explicit criteria do not exist
for negative effects. Staff judgment should be considered at all times
for special factors or exceptional weighting of certain criteria.

This is a politically sensitive area, however, The logic behind
program planning and project criteria is often more for the ''explain-
ability' to the public and for justification of projects than for sys-
tematized judgment. More and more, the public and often the policy
makers want a gsystem that assigns a score on an almost mechanized

basis and tells us which project is best. The very real importance
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of staff judgment is deemphasized. This will only lead to inflexible
criteria which may overlook truly outstanding projects or resources

which cannot score high because of their uniqueness.

Planning Region Two as an Example

In order to demonstrate the application of the criteria, Planning
Region Two, consisting of Hilledale, Jackson and lLenawee counties,
will be used as an example. (See Appendix 12 for the county lists of
lakes for Hillsdale, Lenawee and Jackson county.) The six criteria
are applied on a step-by-step basis using the data collected for this
planning region. The same methodology can be utilized in each plan-
ning region of the state. The {final result of the application of such a
methodology is a list of lakes where public access sites should be
purchased, how many parking spaces are allowed on each lake, and if
no property is available on the highest priority lakes, which other
lakes may then be selected.

1. Magnitude of anticipated use.

1968 Boating Days - 1968 Parking Capacity
1980 Boating Days 1980 Parking Capacity

534,089 _ 118
729,826 X

X =161, 1980 Parking Capacity

n

1980 Parking - 1968 Parking = Number of additional spaces

needed by 1980

161 - 118 = 43 additional spaces needed

in planning Region Two
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2. Resource preservation and creation,

Lakes up to 159 acres in One site with parking capacity
size: not to exceed 10 cars and trailers.

IL.akes 160 to 249 acres One site with parking capacity
in Bize: for up to 15 cars and trailers.

Lakes 250 to 399 acres One site with parking capacity
in Bize: for up to 35 cars and trailers.

Lakes 400 to 599 acres One site with parking capacity
in size: for up to 75 cars and trailers.

Lakes 600 to 999 acres One site with parking capacity
in Bize: for up to 100 cars and trailers.

Lakes 1,000 to 10,000

acres in size: Two sites, each with parking
capacity for up to 100 cars and
trailers.

Lakes over 10,000 Three sites, each with parking

acres in size: capacity for up to 100 cars and
trailers.

Table 6--Lakes in Planning Region Two

Lo e e e e e e e s o

Poasible Number

County Lake Name Lake Acres of Sites and Parking
Capacity
Hilladale Leann 485 1-75
Bawbeese 329 1-35
Long 213 1-15%
Cub 128 1-10%
Bear 117 1-10%
Bird 113 1-10%
Lenawee Devils 1,330 2-100%x%
Round 515 1-75

Sand 440 1-75%
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Table 6 --Continued

e — e ——— __ ————  — —  — — —— —  ———— —— ]
Possible Number

County Lake Name lLake Acres of Sites and Parking
Capacity

Lenawee Evans 201 1-15
Goose 200 1-15
Posey 150 1-10

Jackson Columbia 800 1-100
Mich. Center 730 1-100%
Portage {Big) 531 1-75%
Vineyard Lakes 505 1-75
Clark 470 1-75
Wamplers 440 1-75%
Goose 378 1-35
Wolf 355 1-35
Gillett 340 1-35
Grass 326 1-35
Pleasant 268 1-35
Browns 210 1-15
Farewell 195 1-15
Stony 175 1-15
Portage {Little) 174 1-15
Mid 171 1-15
Narvell Mill Pond 154 1-15
Vandercook 144 1-10
Brill 142 1-10
Mud 140 1-10
Clear 137 1-10
Round 137 1-10
Ackerson 130 1-10

Welch 106 1-10
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Table 6--Continued

Possible Number

County Lake Name Lake Acres of Sites and Parking

Capacity
Jackson Sweezey 105 1-10
No Name 100 1-10
26-855

These Lakes will be Selected for
Field Investigation

Devils 1,330 2-100%*
Columbia 500 1-75
Round 515 1-75
Vineyard 500 1-75
Leann 485 1-75
Clark 470 1-75

¥Indicates there is already a site on this lake,

*%*Two sites presently.

Feasibility of acquisition.

lakes Leann and Columbia have been eliminated from con-

sideration by the lLegislature.

Devils Round Vineyard Clark
Equitable distribution 1 2 2 2
Quality of experience 3 3 3 2
Coat effectivenens 2 3 2 3
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A gite would be recommended for purchase on Round Lake if the
field investigation team or the Lands Division can find a suitable site
for sale. If not, Vineyard and Clark Lake would be considered.

From this example, it can be observed that the number of lakes
under consideration has been drastically reduced from the existing
38 lakes over 100 acres to the 6 lakes which will be selected for field
investigation. The selection process has pinpointed the higher priority
lake so that the field investigation will be of manageable proportions,

Previous methods used in the Waterways Division relied on the
regional field supervisor to submit lakes in his region which he thinks
should have a public access site, When suitable properties come up
for sale on these lakes, they are purchased and developed until the
budget for that fiscal year has been used up. Two problems are evi-
dent in this method. Firat, the selection of lakes ia entirely left to
the judgment of the regional supervisor in consultation with the
director and second, the needs of each region are not balanced against
the present and future boating demand but against the budget allocation
to each region. This budget allocation to be sure, used the best judg-
ment of the Waterways Division, but it was not based on data which
could demonstrate that for each dollar spent, the Division would
maximize the number of boating days served.

While it is obvious that this example simplifies the field investi-
gation process from 38 to 6 lakes and it replaces a judgment oriented

process for a data based process, there is also a less obvious
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advantage of this selection process: It balances the boating demand in
this planning region against the boating demand of all other planning
regions in the state. Thus only 6 lakes may be investigated out of 38
in this planning region where in another planning region, 12 lakes may
be selected out of only 30 lakes over 100 acres. The boating demand,
not the budget, determines how many lakes are selected. The budget
can later be used to select how much of the demand can be met within
fiscal constraints, This will give a measure of how well the needs of
the boaters are being met by the budget.

This selection process therefore meets the guidelines set up by
the Michigan State Waterways Commission in terms of acquisition
criteria, The magnitude of anticipated use has been measured against
resource preservation to produce a system which emphasizes the
cquitable distribution of facilities, and finally, the cost effectiveness
of each expenditure can be considered when budgets are compared to
the number of lakes where public access sites are needed. The
feasibility of acquisition and the quality of the experience are also
measured through the use of a scoring aystem to be administered by
the field investigation team.

The criteria have been defined in measurable terms. The
questions can now be answered as to how many public access sites can
be purchased,where should they be purchased, and which sites should

be purchased first.
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The ranking priority list of potential public access sites can be
produced for each planning region in the state if the selection procesas
outlined here is followed. The process does not assign dollar values
to coats and benefits of each site but assigns their priority on the
basis of qualitative as well as quantitative criteria.

Al} of the above advantages of this selection process does not
mean that the criteria system is without limitations. The imperfect
data on boating demand should be improved. The projection of demand
into the future is based on a set of assumptions which must be con-
tinually reexamined and updated. The location of boating activity
across the state may change in the future. The type of boating
activity preferred by boaters may change. All of these lLimitations,
as well as those previously described in this chapter, will require that
further improvements be made on this criteria system as it is applied

and used by the research staff and field personnel.



CONC LUSIONS AND RECOMMENDATIONS

The major conclusion of this study is that a weighted criteria
system can be developcd and applied to produce a priority list of lakes
for acquisition. This criteria system meets the requirements of the
Michigan State Waterways Commission for a public access site selec-
tion procedure in that the criteria have been defined in measurable
terms. The number of public access sites which should be purchased
can be determined. The lakes where public access sites should be
located can be determined. And finally, the sites which should be
purchased first are identified in a priority list.

A scoring system was devised to rank takes in each county on the
basis of the desirability for purchase. Two phases of analysis were

necessary--a measure of demand for boating (i. e., how many public

access sites to buy); and a measure of supply of boating resources

(where to buy public access sites to serve the demand, on which lakes,
in which county).

The RECSYS SYMAP procedure first developed by the Office of
Planning Services, Department of Natural Resources, was used to
obtain a measure of demand by county in 1968 and 1980, The present
capacity of the Public Access Site Program was then extrapolated in

1980 as a measure of the facilities necessary to meet the 1980 demand.
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On the supply side, the lakes were first ranked according to size
class, resource capacity, and existing facilities, The demand in each
county was then compared to the resource supply starting with the high
priority lakes first and proceeding down the lake list until the demand
had been filled.

This procedure was applied on a county-by county basis and
found to be unworkable due to transfer of boating demand; that is, the
demand exceeded the supply of lakes in the county. The data was then
reorganized on a planning region basis, The demand in the region was
applied to the high priority lakes in the region. This procedure pro-
duced a final list of lakes, ranked by the resource capacity and size
class, which could be considered for field investigation where the
remaining design and development criteria could be applied.

A further conclusion of the study is that six characteristics of
the destination county are important in determining the amount of
recreational boating in that county, These characteristics are:

1. Boats (the number of registered boats in the county)

2. Angler days {the total number of days or part-days spent

fishing in the county each year)

3. Lake Acres (total acres of lake surface in the county)

4. Public Campsites (the number of campeites located in each

county in State Forests, State Parks, or National Forest

Campgrounds)
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5. Disposable Income (median effective buying income of

families in the county--Sales Management Magazine)
6. Parking (number of parking spaces at public access sites in
the county}
Of these six characteristics, four were applied to the criteria
on the demand side--the '"magnitude of anticipated use'' criteria--and

"resource preservation and

two were applied to the supply side--the
creation'' criteria, From these two criteria, the scoring system was
developed to rank lakes in each county on the basis of their desirability .
for acquisition of public access sites.

The results obtained in this study and the problems associated
with application of new methods of analyses, require that recom-
mendations for further use be outlined. The following recommenda-
tions are forwarded for refinement of the procedures in future studies
and for further developmebt of the planning and policies framework
of the Waterways Division Public Access Site Program.

1. The 1971 Boating Demand Study which will begin in October
1971 as an updating of the 1968 study should develop demand projec-
tions and SYMAP exhibits for both Inland and Great Lakes boating.
The 1968 study provides only total boating demand in each destination
county for 1968 and 1980, This refinement of the data requires that
two additional 83 X 83 matrices be run on the RECSYS program.

2. The questionnaire which was used in the 1968 study was

lengthy and detailed (see Appendix 8). In order to improve the
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reliability of the data and to concentrate on the data needed for the
inland and Great Lakes boating, the questionnaire should be reduced
to four pages. The two inner pages should open up to two tables labeled
"Inland Lakes' and '"Great Lakes' in large captions with one table in
each page.

3. The information on {fishing, cruising, water skiing, etc. --
the types of boating activities--should be omitted from the 1971
guestionnaire, There are two reasons for this deletion. First, the
information is detailed and confusing to the respondent, This con-
fusion may be interfering with the reliability of the results on the
more important data about the number of boating days spent in each
county. It must be remembered that this is a recall questionnaire
completed after the summer boating season is over., Second, the data
on boating activities has already been obtained in the 1968 study. The
only value in asking for this information again would be to examine
whether the activities have shifted significantly in the last three years.

4. The 1971 Study should have a one year contract deadline
from January 1, 1972 to January 1, 1973 for the analysis phase. The
questionnaires will be sent out in the fall after the close of the 1971
boating season but before the December 31 final deadline for the three
year registration cycle. This procedure will shoften the recall
period even though the total population of registered boats will be

slightly smaller than at the end of the registration cycle.
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5. The RECSYS program should be run with the 83 counties of
Michigan as separate origins and destinations rather than lumping
two counties together as a single node. This procedure was used
because of the limited data capacity of the CDC 3500, The limitation
no longer exists with the CDC 6500. In addition, the out-of-state
destinations should be secparated from the associated Michigan county
so that a single demand figure may be assigned to each destination
rather than lumping them as in the previous study.

6. The 2300 Zone Traffic Forecasting System of the
Michigan Department of State Highways should be investigated
for inclusion in the RECSYS model. This system can accommodate
the 83 county origin and destination requirements of the RECSYS
system and provide updated highway time-distance data for the trans-
portation linkage between each origin and destination,

7. Mark sensing or coding directly on the questionnaire should
be investigated to eliminate a step in the data handling process.

8. A summary report of the 1971 boating demand study should
be prepared for distribution by the Waterways Division. Appropriate
tables, charts and maps should be utilized to present the data in under-
standable graphic format to the public.

9. Comparison of the 1965, 1968 and 1971 studies should be
considered to detect shifts in the amount and location of boating

demand.
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10. After the completion of the 1971 boating study, when the
Great Lakes and inland lake boating data becomes available, the
following refinements in the regression analysis should be investigated.

A. Great Lakes and inland lake regression models should be
run separately.

B. Coho angler days and associated Great Lakes fishing should
be included in the Great Lakes analysis.

C. Variables with high intercorrelations should be run in
separate groups.

D. Each variable should be individually tested against boating
days to check for curvilinear relationships. These vari-
ables can then be reintroduced into the model as logarithmic
or exponential variables,

11. The attraction index used in the RECSYS program should

be reexamined and rewecighted in the light of the results of the regres-
sion analysis of the destination counties. Further refinements in the
regression should be considered to improve the attraction index. This
recommendation and previous recommendations by Chubb in the first
RECSYS program should be incorporated into the attraction index of
the 1971 study if at all possible.

These recommendations have been largely procedural or

methodological in nature, concerned with refinements for future

studies. The following recomlﬁendations will concern the planning
!
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and policies framework of the Waterways Division Public Access Site
Program.

1. The total Public Access Site Program should be split into
three parts for planning purposes--(1) Great lLakes,(2) rivers, and
(3) inland lakes. Scparate overlays of each kind of public access site
should be prepared. This will require completion of the three nega-
tive separation mylars developed from the Great Lakes Basin Com-
mission and Army Map Service 1:250,000 series.

2. Program criteria or goals should be established for river
and great lake boating as they have for inland lakes. For example,
one canoe launching site every two miles on canoe-clannified rivers
or one trailer launching site every five miles on boatable rivers
depending on the classification of the river or other criteria yet to
be established. Such a goal oriented system has worked well for the
Harbor -of-Refuge Program designated every 30 miles along the Great
Lakes. '"Explainability' to the public has been an important factor in
this program.

3. Updating the public access system to accommodate larger
boate and trailers should not occur at the expense of the original
public fishing site system, Many of the sites purchased from 1938
to 1960 are less than one acre, developed primarily for fishing boats
or cartop boats and located on smaller lakes in northern Michigan.
These smaller sites should not be redeveloped for trailered boats.

Extensive filling and dredging required to make low marshy shoreline
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suitable for launching ramps, the lack of buffer space to protect
neighboring properties, and crowded site conditions are often prob-
lems when sites on small irregular properties are developed. If a
small one-acre site exists and the demand warrants a developed site,
a new picce of property should be purchased on the lake rather than
developing the old site., The new site should meet a minimum require-
ment of two acres and 200 feet of frontage. The smaller site, if
suitable for use, should be retained for its original use--fishing and
cartop boats,

4. DBoating use regulations should be developed in line with a
statewide system rather than in response to local problems on in-
dividual lakes, In particular, appropriate lakes should be deaignated
for non-motor boating. Small lakes with complete public ownership
of riparian properties can be selected for this type of lcas intenaive
boating use. Lakes with mixed public and private riparian ownership
can come under boating use regulations provided that the property
owners agree and pass favorably on the regulations under the pro-
visions of the Marine Safety Act of 1967. Only a few lakes in Michigan
have regulations which prohibit motors. On small lakes where
property owners agree that a natural setting and a quiet leisure
experience are desirable, such use regulations are appropriate, This
recommendation is not suitable for most lakes in Michigan, especially
larger lakes, where uses such as water skiing and cruising predomin-

ate, but a few lakes should remain where quiet boating activities such
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as canoeing and rowboating can predominate. Other regulations such
as time zoning and area zoning of the lake are possible under the
Marine Safety Act. These regulations prevent conflictse between uses
such as fishing and water skiing by separating them into separate parts
of the lake or separate times of the day. Slow speed or no wake zones
in the channels and near shore also reduce conflict and prevent boating
accidents.

5. A 'Guide to Public Access Sites in Michigan'' should be
developed from the Public Access Site Inventory. Developed aites
with parking capacity and boat use regulations should be mapped and
numbered on a emall brochure for distribution to the public.

6. A visitor study of selected public access sites should be
undertaken to investigate the patterns of use at the site--how many
visitors, how many cars, how long the stay, what time of day is the
heaviest use, what weekly and monthly patterne of use are typical,
who uses access sites and what ia the turnover time or multiplier
for cach parking space. A group of 25 sites could be monitored
throughout the year with traffic counters at the entry, Five or six
of these sitea could be intensively investigated with user question-
naires or even observers to count trailers and visitors per car, kinds
of boats, etc. These data can be integrated with the statewide demand
studies to give a more detailed estimate of public boating in relation

to private boating. The data on statewide boating demand in Michigan
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is well developed while the traditional attendance figures common to
State Parks and State Forest campgrounds are lacking.

7. A demonstration public access site should be developed in
Region III with a large emphasis on landscaping and aesthetic design.
Varied fencing materials, wide buffer areas planted with native
vegetation for screening and noise control, redesigned sign kiosks,
litter containers and seating areas could be used to create a beautiful
as well as functional environment., Attractive toilet buildings and a
landascaped parking lot should be integrated into the site with earth
mounds. Existing trees should be carefully worked into the plan
rather than being removed and replaced with a planted twig, A flat,
treeless site may be chosen for this demonstration project to illustrate
that earth mounds and wooden fencing with balled and burlapped shrubs,
including a preponderance of evergreen material, can be used to
create an aeasthetically pleasing site, This should be augmented with
3" diameter trees planted in groups of three, five and seven to create
an immediate overstory effect for shade and control of the perceptual
environment.

8. Before and after pictures of this demonstration site including
aerial photos should be considered. A group of alides describing the
program whould be useful {rom the research and planning phase
through to design and engineering, through actual construction, opera-
tion and maintenance and finally to the many recreation experiences

and uses that occur on the site. These slides should not be considered
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a publicity technique but rather the nucleus of a public acceas site
slide presentation which can be used to explain the real benefits and
real problems associated with all parts of the program from admin-
istration to maintenance. Unless the public understands the complex-
ities of recreation planning, it will take the recreation resources of
Michigan for granted. This will prevent future development and
preservation of these resources becaua;e of lack of public support.

On the other hand, underastanding and appreciation of the resource and
its many facets will bring support from the public as well as deeper

enjoyment of their own recreation experiences,
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LIST OF VARIABLES INCLUDED IN MODEL

Variable Variable Description
Number

Y = Number of Boating Days
(1970 Boating Demand Study)

XI = Number of Inland Lakes Over Five Acres
{1965 Lake Inventory)

XZ = Total Lake Acreage
{1965 Lake Inventory)

X3 = Number of Public Access Sites
(County Data Sheets--Waterways Files)

X4 = Number of Parking Spaces at Public Access Sites
{County Data Shcets--Waterways Files)

]'(5 = Number of Registered Boats
(Secretary of State--1968 Boat Registrations)

X6 = Total Population
(1970 Census--Advance Reports)

}'(,7 = Effective Buying Income Per Household
(Sales Management Magazine "Survey of Buying
Power'')

XB = Boats Per Population
(X, / X,)

Xg = Great L.akes Shoreline in Miles
(Michigan State Water Resources Commission--
County Data)

xlO = Miles of Inland Streams
(Michigan State Water Resources Commission--
County Data)

xll = Number of Seasonal Homes
(HC Series V.1 Advance Reports)

x]Z = Number of Public Campsites

(Michigan Recreation Plan 1970--Appendix)
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APPENDIX 1--Continued

Variable Variable Description
Number

X13 = Number of Private Campsites
(Michigan Recreation Plan 1970--Appendix)

Xl4 = Number of Angler Days
(Michigan Department of Natural Resources--«
Research and Development Reports 211, 234, 235)

xls = Acres of Public Recreational Land--State Forest,

State Park, State Game, State Recrecation Areag,
National Forecsts

(Michigan Recreation Plan 1970--Appendix)

xl6 = Distance to Major Population Centers Over 10,000
(Michigan State Department of Highway--
SKIMTREE Time Distance Matrix)

Xl,? = Distance to Major Population Centers Over 50,000
(Michigan State Department of Highway--
SKIMTREE Time Distance Matrix)

xlB = Distance to Major Population Centers Over 100,000
(Michigan State Department of Highway--
SKIMTREE Time Distance Matrix)

xl9 = Distance to Major Population Centers Over 1,000,000

{Michigan State Department of Highway--
SKIMTREE Time Distance Matrix)
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STATEMENT OF PUBLIC ACCESS SITE LAND
ACQUISITION PROGRAM CRITERIA

The following criteria shall be applied in establishing priorities and
in evaluating offered properties on the inland lakes of this State:

1.

Magnitude of Anticipated Use.

The Land Acquisition Program shall, to the extent possible, be
predicated upon the demands for the period commencing 15 years
hence, i. e, 1970 acquisitions shall be based upon 1985 needs.

To determine future needs, future demands must be established
and the existing supply of facilities deducted therefrom. For this
purpose, reliance shall be made upon the RECSYS-SYMAP*
system in predicting future demands. To provide adequate input
data for this system, formal studies shall be conducted at least
every three years to determine the extent of boating activity,
participation rates by people from various origins, travel pat-
terns of boaters, and the kind of waters on which they prefer to
boat. To the greatest extent possible, it shall continue to be the
policy of the Commission to shift boating usage from inland to
Great Lakes waters through the development of adequate facilities,

Feasibility of Acqulsition.

Acquisition shall be made of properties freely offered by their
owners and no use shall be made of the power of eminent domain.

Ecological Considerations.

Sites shall be acquired that offer the best potential for public use
with minimum degradation of the site. Site design shall be
similarly oriented. All toilets provided at public access sites
shall be of a design to assure they will not be or become a source
of pollution. Maximum support shall be given to enforcement

of anti-pollution and anti-litter laws and regulations. Suitable
receptacles shall be provided at every developed site for deposit
of litter and these receptacles shall be regularly emptied and the
site kept in a litter-free condition.

Safety and Regulation.

Consideration to safety shall be given in site selection. This
consideration shall extend not only to boating and water safety,
but also to traffic and pedestrian safety as well.
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Enforcement of marine laws by the appropriate law enforcement
agency shall be encouraged. Maximum use shall be made of cur-
rent laws providing for establishment of regulations governing
boating on inland waters. However, it is the policy of the
Waterways Commission to recognize the right to seek boating
regulations as being a right of local property owners which shall
be respected to the greatest extent possible., Any regulations
adopted in this manner shall apply equally to all users of the lake
and shall be respected by the Commission in the administration
of the site.

Increased Satisfaction or Quality of Experience,

To provide site use satisfaction to both the user and the local
property owners, new sites shall not be opened to the public until
completely developed. In addition, sites shall provide adequate
buffer strips on ecach property line which shall be landscaped to
provide maximum screening from adjacent properties. The site
design shall give due consideration to aesthetic as well as utili-
tarian considerations. Density of site use shall be considered as
a design criterion,

The staff shall continue research to determine the quality of the
recreation experience of both site users and local property
owners, The staff shall be responsible for submission of changes
to this program criteria in the interest of enhacing the satisfac-
tion of both site users and property owners.

Interprogram Effects.

Close coordination shall be maintained with all Divisions of the
Department of Natural Resources and with other agencies of the
State having programs which influence or are influenced by the
Public Access Site Program in planning for future site acquisi-
tion. Reference shall be made to local zoning ordinances and
existing land use when reporting to the Commission upon proposed
property acquisitions. Prior to development of a site, local
units of government shall be advised of the Commission's plans : -
and given an opportunity to comment thereon. Safety aspects and
enforcement needs of the site shall be discussed with local en-
forcement officials prior to development of the site.

Resource Preservation or Creation.

Every access site shall be designed to allow use of the water by
the number of boats from the public sector the lake can reasonably
support. Research shall be continued on the carrying capacity of
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inland lakes until a meane of reasonably determining such capa-

city has been established.

Until such a system has been estab-

lished, the following general guidelines shall be considered as
limitations in acquiring property on inland lakes for use as public

accesgs sites:

Lakes up to 159 acres in size:

Lakes 160 to 249 acres in size:

Lakes 250 to 399 acres in size:

Lakes 400 to 599 acres in size:!

ILLakes 600 to 999 acres in size:

Lakes 1,000 to 10,000 acres in
size:

lL.akes over 10,000 acres in
size:

One site with parking capacity
not to exceed 10 cars and
trailers.

One site with parking capacity
for up to 15 cars and trailers.

One site with parking capacity
for up to 35 cars and trailers.

One site with parking capacity
for up to 75 cars and trailers.

One site with parking capacity
for up to 100 cars and trailers.

Two sites, each with parking
capacity for up to 100 cars and
trailers.

Three sites, each with parking
capacity for up to 100 cars and
trailers.

The above guidelines are intended for use on intensively developed

lakes and are to be considered as minimum standards.

However,

wherever the staff is of the belief that specific lake conditions
require variation above or below these standards, such a recom-
mendation shall be made to the Commission with the justification
therefore and site acquisition efforts shall be based upon the

decigion of the Commiasion,

No effort shall be made to satisf{y long-range boating demands of

lakes of less than 160 acres.

However, should a desirable body

of water of less than 160 acres of size be located upon which an
access site is especially desirable because of unique fishing or
boating characteristics, acquisition may be recommended to the

Commission,

Consideration shall be given to existing private and public access
sites when reporting upon the desirability of access site land
acqulisition on a given body of water.
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Cost Effectiveness.

Although it is generally assumed that individuals prefer to use
smaller, more compact sites, construction and maintenance costs
per unit are usually reduced by increasing the size of the site.
Site size shall be based upon the capacity atandards contained in
Section 7 hereof plus the buffer requirements of Section 5 and
other development needs such as suitable road access.

Secondary Benefits.

It is assumed that economic benefits accrue to the immediate
vicinity of the site as a result of user expenditures. Benefits also
accrue to the economy as a whole through the stimulation of sale
of boats, fuel, and related items. However, the primary purpose
of this program shall be to provide recreational boating oppor-
tunities rather than to stimulate economic development., There-
fore, secondary benefits of an economic nature shall not be used
as a program criterion at this time.

Equitable Distribution of Facilities.

Reliance entirely upon demand criteria could result in many areas
of the State not being provided with public access sites. Geo-
graphic considerations shall be brought into the program by the
Waterways Commisasion in its allotment of land acquisition funds
to the various Planning Regions of the State.

"
RECSYS-SYMAP (Recreation Systems Analysis and Synagraphic

Mapping) is a computerized approach to planning. Under this system,
data on residence of boat owner, use of the boat, frequency of use,
and related matters are processed by computer to produce analysis

in both tabular and map form. Projections can then be made of this
data to predict future patterns of boating activity.
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REGION III

County Waterways  State Recreation State Game Total
Parks Areas Forest

Allegon 13 6 19
Barry 14 7 5 26
Berrien 4 4
Branch 15 15
Calhoun 10 10
Cass 17 6 23
Clinton 3 6 9
Eateon 0
Genesee 3 3
Gratiot 3 8 11
Hillsdale 7 7
Huron 5 2 7
Ingham 2 2
Ionia 3 5 8
Jackson 2 2 4
Kalamazoo 14 )| 15
Kent | 2 13
Lapeer 1 4 9 14
Lenawee 3 2 3 8
Livingston 6 6 2 14
Macomb 2 2
Monroe 6 | 3 10
Montcalm 17 12 29
Muskegon 2 1 1 4
Qakland 19 1 12 32
Ottawa 4 1 3 8
Saginaw 3 3
St. Clair 4 2 6 12
St. Joseph 15 15
Sanilac )| 1
Shiawassee 2 2
Tuscola 2 19 21
Van Buren 26 26
Washtenaw 3 8 8 19
Wayne 1 1 2
TOTAL 235 10 39 0 114 398
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REGION 1II
County Waterways State Recreation State Game Total
Parks Areas Forest

Alcona 3 1 4
Alpena 3 2 2 7
Antrim 29 1 30
Arenac 6 6
Bay 2 1 3 6
Benzie 20 1 2 1 24
Charlevoix 16 1 2 19
Cheboygan 18 3 4 5 30
Clare 14 3 17
Crawford 23 3 7 1 34
Emmet 6 2 8
Gladwin 9 4 7 20
Grand

Traverse 23 2 6 3 34
Iosco 9 1 10
Isabella 3 3
Kalkaska 29 3 1 33
Lake 38 4 42
Leelanau 13 1 1 15
Manistee 23 1 24
Mason 17 1 18
Mecosta 19 2 6 27
Midland 2 1 1 4
Missaukee 4 5 5 14
Montmorency 18 1 5 4 28
Newaygo 19 1 20
Oceana 6 1 7
Ogemaw 21 2 2 25
Osceola 19 19
QOscoda 8 3 11
Otsego 15 1 6 22
Presque Isle 11 1 2 1 15
Roscommon 6 1 6 10 23
Wexford 7 1 1 9
TOTAL 459 21 2 T4 52 608
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REGION 1
County Waterways State Recreation State Game Total
Parks Areas Forest
Alger 10 2 12
Chippewa 11 3 4 5 23
Delta 20 1 1 22
Dickinson 20 5 4 29
Gogebic 12 2 1 15
Iron 26 1 1 28
Keweenaw 6 6
Luce 14 1 13 2 30
Mackinaw 12 9 1 22
Marquette 49 1 5 | 56
Menominee 7 2 2 11
Ontonagon 4 4
Schoolcraft 13 1 11 25
Baraga 20 1 4 1 26
Houghton 16 1 1 18
TOTAL 240 12 47 28 327
STATE
TOTALS 934 43 41 121 194 1333
Total Total
569 968
Usable Usable
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PUBLIC ACCESS SITE INVENTORY

MARK-SENSE FORM



[ PAMTSNT
rr
HATHRAL  F <oy =
WATY MMAYE TTVIGTIIW

100

PUBLIC

ACCESS SITE

INVENTORY

ADMINISTRATIVE DATA

Tl kb TERTEE T

W AULTTIONAL KFACES POSSIALE

TETIT TR IHH LB TUAMINED 8T TRYY
TORGUIL T WS T T T e Y =T - Pace T
b r—  —— = m— m — -_— —
LOCATION AND AREA DATA
TR ] Tou l FANGE luc‘nal 7 NEAREST TOW
et wo THLO A ST T - e o - - T T/ Tt TT T
- - . . - 4
CEA VLT M 1 BAMLING RER T
N IS —_
—IT‘T1INQ ",l" I'(n"ul.A-T_Il-)I—‘_ - ) B T T Hm NTIAL m'-_:;.ct“‘t
. o _— e - 4
S OIRIMAKY WATLE iR}
TIa eI i, M WRITR U - - T - = - R
SITE  DATA
f LI HGTH ) SURFACL
DETTDS el
[RENTARITCE T
PR RV ot LulLl TYFL o T T Tt e - T T aceas I miTL
_ b — R R .

Foari oa WiEAW ol T T T T T T OFFeHORE S011 T L
_ e o [ R e e - e
. Tiu i reon owe iU FLIT FHGM SHOML

L LY S
i i T Tor eaie - AROVE WATER WD 4.0 FEET BACK FROW BHON

[ TR
e - - ——— - —_—
B N, LIT0L Hi., ADLITIONAL EITLs POMLIBLE
TS (O« ] w
- . . - — - L - - - 4
[ERR TR N T N R FRT TN ANV E )]
e T R fai MG - T Tt T ot ]uxu' LT V{7 § T A )
L ] S A

. - 2 - . e 4




APPENDIX 6

MICHIGAN LAKE INVENTORY-1965

WEXFORD COUNTY



1365 Michigan lLake Inventory

- b3 EOmrs MR 7 remmewy TR ML e YW 4 = | P P L Wl TTW TrT e ——

Lakes By Size and By Type Area Covered: Wexford County
Size Class Nunbers of Lakes Area of Lakes ' Length of Shore
1 2 3 4 5 - 6 7 8 3 lo 11 12 13 Y} 15 i€ 17 18 19 20
) L} Inter Total Acres % t | 1

of of Cum Area Acres Asgnd Of of Cum of of Cum

Ko of Co! ALl Cum 7ot Lakes As3nd & This Col All Cum Tot Col All Cum Tot
No. Acres Lakes Tot Lakes Tot L Incld Not Asd Area Tot Lakes Total v Miles Tot Lakes Total % No.
1 5 - 9 9 35 35 6 ¢ 0 57 57 1 1 6452 ** 3.2 3 6 57.7 * ]
2 10 - 15 4 15 15 17 &5 0 46 46 1 1 63195 99 2.5 4 4 S4.5 94 2
3 le - 24 3 12 12 13 50 0 52 52 1 1 6349 98 2.9 5 5 52.0 90 3
4 25 - 19 0 0 ] 19 18 0 0 ‘o o 0 6237 9B 0.0 0 0 49.1 85 4
5 410 -~ 59 1 4 4 10 i8 Y o - 52 1 1 6237 98 1.5 3 ] 4.1 85 5
6 60 - 99 4 15 15 9 a5 ¢ 291 291 5 5 6245 97 6.6 11 11 47.6 82 6
7 100 - 159 1 4 4 5 19 1 229 119 2 2 5954 92 1.7 ] 3 41.0 71 7
B 160 ~ 249 1 4 4 4 15 0 187 187 3 3 5835 90 3.5 6 6 39.3 68 @
9 250 - 399 ] 0 Q 3 12 a Q 0 0 0 5648 88 ¢.0 0 o 5.8 62 9
ig 400 - 599 0 0 0 31 12 0 0 0 0 0 5649 88 6.0 0 0 35.8 62 10
al 600 - 999 0 0 0 3 12 0 0 1) 0 o 5648 88 0.0 0 ¢ 5.8 62 11
12 lo00 - 1599 1 4 i 3 12 0 1215 1235 1% 19 5648 L] 6.8 12 12 J5.8 62 12
13 1600 ~ 2499 1 4 4 2 B 1 1661 1613 25 25 4413 €8 20.0 35 35 29.0 50 1)
14 2500 - 13999 1 4 4 1 4 0 2800 2800 41 4a 2800 43 9.0 16 1€ 9.0 16 14
15 4000 - 5999 0 0 0 0 0 0 0 0 0 0 0 0 0.0 i\ 0 0.0 0 15
16 6000 ~ 9999 0 0 0 0 D o 0 0 0 0 ] D 0.0 o 0 0.0 16
17 10000 - 15999 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0.0 0 ] 0.0 17
I8 16000 - ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0.0 e 0 c.0 0 18

Total * .. 26 et 2 6558 6452 e il 6452 *+ 57.7 ¢ " 57,7

L
LI -2
»
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APPENDIX 7

COMPARISON OF "1965 LAKE INVENTORY" AND
C. R, HUMPHRYS' "MICHIGAN LAKES

AND PONDS"



600 A, Total

Humphrys' Intercounty Lake Acreage -
Acreage Which Lies in County

600 A. Total

. e —— p—— —— — ——

Fo==---—

————— A —— —

S R

1965 Lake Inventory - Percent of Lake Shoreline
Which Lies in County
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APPENDIX 8

MICHIGAN RECREATIONAL BOATING

NEEDS QUESTIONNAIRE
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STATE OF MICHIGAN

MATURAL RESOURCES COMMILEION @ WATIRWAYE COMMIESION
MARSY M. WHITELEY CHARLES A. BOTER
Chpieman GEORGE ROMNEY, Governor Thelrmen
VOLMAR J. MILLFR
cart 1. sommsom DEPARTMENT OF NATURAL RESOURCES  “ouust mu
E oM 1AITALA BALPH A, MAC MULLAN, Dirwtter LEOMARD M. THOMION
SOBT C. MAAUOMLIN ROBERT 7, KINO
AUGURT SCHOLLE FREDERICK O. SOULE, 0.
ROMET 1. PURLONG Brevens T. Masen Suilding
ey

Sacretary o e Commiusmn "
TN

r N

- J

Dear Boat Owner:

At this time of year, when boats are out of the water, the Waterways Com-
nissfon, 1ike everyone else, is making plans for the coming season and
seasons ahead. We want to make sure that the rivers and lakes of Michigan,
including the Great Lakes, offer safe and accessible recreation to all who
Jove the water,

To help us in our job, we need your assistance in finding cut more about
the kinds of faciltties you and other boaters require. [f there are
shortages in certain areas, we would 1ike to know about them. We are,
therefore, sending you this questionnaire with the request that you take
a few moments to f{l11 it out and send it back to us. This study {s one
of several research projects being undertaken for the Waterways Division
by the Recreation Research and Planning Unit at Michigan State University.

Your name was taken at random from the list of boat registrants, and your
reply need not be signed. It will be used with all the other replies to
show us the pattern of boating in Michigan and indicate where we should
be providing new or improved facilities. Simply place your completed
questionnaire {n the stamped, pre-addressed envelope and mail it back to
us at your convenience.

Thank you very much for your help.

With best wishes for a good season in 1969,
Sipcerely, )

e W@é&-&

Keith Wilson

Director

KM: jaw
Enclosures
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FOR YOUR ASSISTANCE:

A COUNTY AND HIGHWAY MAP
OF MICHIGAN
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MICHIGAN RECREATIONAL BOATING NEEDS QUESTIONNAIRE

PLEASE ANSWER QUESTIONS 1 THROUGH 13 FOR THE BOAT IDENTIFIED
BY THE REGISTRATION NUMBER AND BOAT LENGTH WHICH
APPEAR UNDER YOUR ADDRESS ON PAGE 1

WHAT TYPE OF POWER SYSTEM DOES THIS BOAT HAVE? {Check one)

] Outbosrd mator O inboard motor [J 1nbosrd motor with outboard drive
7] Seilbost with motor [ Owher (write inl

WHAT 15 THE HORSEPOWER RATING OF THE PRIMARY MOTOR {OR MOTORS}) USED ON THIS BOAT?
e .-HD. Hp_
Indicate horsepower of sny othet motors used on this bost: . '

WHAT COUNTY IS THIE BOAT REGISTERED IN? County

WHERE DO YOU USUALLY KEEP THIS BOAT DURING THE BOATING SEASON? {(Check onel

[7 A my permanent home, which is not on a lake of river.
) A watetfroniage located st my permanent home lot.
Al 8 commercial macing berth,
Al 8 summer cottage.
) Ata public!y -owned maring.
(] At a boat or yacht club.
O other (specityl __

WAS THIS BOAT TAANSPORTED FROM YOUR HOME OR OTHER LOCATION TO PAATICULAR LAUNCH-
ING SITES DURING THE PAST BOATING SEASON (calendar yesr 1068)7

O ves O ~no I “NO" skip over questions 8, 7, and B, and procesd
with question O

WAS TH{E BOAT TRANSPORTED BY. (] traiter O cartop carrier

PLEASE INDICATE THE TOTAL NUMBER OF TIMES YOU TRANSPORTED THIE BOAT FROM THE PLACE
OF STORAGE OR MODRING TO THE PLACE OF USE. Number of times

IN THE TABLE BELOW, NAME THE COUNTIES WHERE YOU MOST OFTEN LAUNCHED THIE BOAT; AND
INDICATE THE NUMBER OF TIMES THE BOAT WAS LAUNCHED AT EACH BOATING ACCESS POINT,

Number ot Tires This Bosm Launched s —

County Public Ma A P
i ing OfF amp at
IWrite in) o .
Marine M
Crity, Coumty Stee ¢ of ottwer
or Township Facilites wdarel

MOt Launches aniply

Ind most Launches =l

Al other Launches  emgee
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DID YOU USE THIE BOAT ON ANY OF THE MICHIGAN SECTIONS OF THE GREAT LAKES, OR CONNECT-
ING WATERS®, DURING THE PAST BOATING SEASON (calendsr yeer 1968)7

*(Great Lakes end connecting waters sre Lakes Huron, Superior, Erie, Michigen, and 1. Ciair;
51. Mary’s River, St. Cisir River, and Detroit River.)

OND == g “NO™, plesss procesd to question 11,
O ves ——= It "YES” please contirms with question 10.

10

IN THE TABLE BELOW, NAME THE THREE GREAT LAKES OR CONNECTING WATERS COUNTIES WHMERE
THIS BOAT WAS USED DURING THE PAST BOATING SEASON. Giva the number of dsys thet the boat was
actuslly in the water under powet or il in each county; snd ghve the numbet of bosting deys spent on perticular
activities. (See map on page 2.}

USE OF THIS BOAT ON GREAT LAKES AND CONNECTING WATERS ONLY

: Count each perl dey spant bosting s » full dey. Coumnt ssch part day spent on
number of deys spent on pecific boating activitiss & perticulasr bosting activity
not equal the totl number of deys shown in the a8 fult doy for that acthvity.

Boating Activities
No. deys you used this boet for —

County Trout/Bslmon Other Weter her
IWrite in) timhing tishing Hunting =iing Cruising o

iNo. iNo. No. (No. tNo. {No,
Deval Doyl Deval Devysl Deysl Davysl

EXAMPLE

wmamislie. 1 2 o g g (o]

T
<
+ County of
oL

Soating in "AN
Other” Counties

v

n

DID YOU USE THIS BOAT ON ANY INLAND LAKES OR STREAMS IN MICHIGAN DURING THE PAST

BOATING SEASON (calendar yesr 1908} 7

[ NO === [t “NO" piesss procesd 1o question 13.
YES ==—=— 11 "YES"” pleaw continue with question no. 12




EXAMPLE
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12 (N THE TABLE BELOW, NAME THE THREE MICHIGAN COUNTIES WHERE THI§ BOAT WAS USED MOST ON
INLAND LAKES AND STREAMS DURING THE PAST BOATING SEASON’ Give the number of deyt thet thi bost
wis actustly in the wetsr under powsr or ssil in sach of these counties, snd give the number of bosting deys spent on
various sctivities. (See meap on page 2.)

USE OF THIS BOAT ON INLAND LAKES & STREAME

esach part dey spent boating s 8 full dey.
The number of deys spent on specific bosting activities
mey not equsl the totel number of days shown in the

2nd moxt use

left-hand colurmn '
Bouting Activitiss
Tatal No. days you used this boet for -
Daye Counrty Trout/Selmon Orher Weter .
of IWrite ) tishing tishing Hunting ity Cruising e
b Mo iNo iNo iNo. iNo. (No.
Deysl Dayst Dt Doyl Deve Deva}
L 2 Y | 3 2 o O
County of
most us -
County of -

+
<
+

Coury of
Jed mon um

+>

<

Boering in “ANL
O1hat ' Counies

13 DID YOU USE IHIE BOAT IN ANY CANADIAN PROVINCE OR A STATE OTHER THAN MICHIGAN DURING
THE PAST BOATING SEASON (celendar year 196817

] no
(O YES ===

It "NO", skip over the remsinder of this question and processd with question 14.
If “YES,” pleswe compista the tably below.

Other Sisten’ G ive The Number of Deys Bost wes
in 1he Wetwr Under Power ar Sall

County o Pibien Narm of State or Numbaer of
city (if krown) * Canadian Province bosting deys* *
County of most use. -
County of Ind momt use -
County of 3rd most usa: e

“I1 unknown, please consult s highway map.
**(NOTE: oount sach part day of boating = & full dey).
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THE FOLLOWING QUESTION CONCERNS OTHER RECREATIONAL BOATS OWNED IN ADDITION
TO THE ONE IDENTIFIED 8Y THE REGISTRATION NUMBER ON PAGE 1.

{Note. If you own no other boats, please check here O »nd %k ip Over to question 15)

1‘ IN THE TABLE BELOW, GIVE THE NUMBER OOF OTHER REGISTERED AND UNREGISTERED BOATS OWNED
8Y YOU, AND BY THE MEMBERS OF YOUR IMMEDIATE FAMILY RESIDING WITH YOU . Alw, give the bost
length and horsepower rating of the motor used on it

Type of boat* Length Horsapower faling of the morer

_—

*Inciude other inboards, outhoards, sailbosts, canoes, mbocrdouiboordl. rowboats, etc

INORDER TO FORECAST THE FUTURE DEMAND FOR BOATING FACILITIES IN MICHIGAN,
IT IS NECESSARY FOR US TO BE AGLE TO TIE IN FAMILY CHARACTERISTICS
WITH BOATING USE PATTEANS. PLEASE ASSIST US BY ANSWERING THE
QUESTIONS IN THE FOLLOWING SECTION.

15 PLEASE GIVE YOUR COUNTY AND STATE OF PERMANENT RESIDENCE, AND WRITE IN YOUR POSTAL 2IP
CODE.

County name__ _____  _ _ _ State. : _ .. . Pontal ZipCode___ __ .

16 WHAT IS THE AGE AND SEX OF THE “HEAD OF YOUR FAMILY?

Age __ _yeary sex. [_] mMaie C] Female

]7 GIVE THE AGE AND SEX OF FACH MEMBER OF YOUR FAMILY RESIDING WITH YOU (excluding the "head of
household'')

Male. ages: . ., ., _,. ., __ Female wmpes. ., _ .. ..., _ R

18 WHAT IS THE OCCUPATION OF THE “HEAD OF YOUR FAMILY?” (Plasse indicats the type of job that you hold,
NOT the organization tor which you work].

{Wr e in)

19 PLEASE ESTIMATE YOUR TOTAL FAMILY INCOME FOR 1968 BY CHECKING THE PROPER BOX BELOW.
{Check anly one bon).

) Undar $3.000 [} $6.000 10 $7,099 1 510,000 10 $14.099 [] $25.000 and over
O $3.000 t0 $6,998  [] $8.000 1o 59,999 [ 515,000 10 $24,008
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20 WHICH OF THE ANSWERS BELOW BEST INDICATES THE TOTAL YEARAS OF EDUCATION COMPLETED aY

THE “HEAD OF YOUR FAMILY?" (Check one box)
OO0 0000 04g ob o O 0000 oa0n

1 2 3 4 -] 6 7 8 e W0 11 12 13 14 15 16 17 or more

21 IN THE SPACE BELOW, PLEASE INDICATE ANY SPECIAL BOATING PROBLEMS YOU MAY HAVE:

THANKS FOR YOUR HELP!
If you socidently mipiace the retum snvelope provided, plesss mail to:

Recrestion Resserch and Panning Unit
Room 312 Natwursl Resources Buliding
Michigan State University
Enst Lansing. Michigsn 48223



APPENDIX 9

SIZE AND TYPE OF REGISTERED BOATS

IN MICHIGAN COUNTIES
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Size and Type of Registered Boats in Michigan Counties (Prepared by the

Michigan Department of State, December 31, 1968)

County Name of Type of 12'0" & 12'1" to  20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'0" 40'0" Over
01 Alcona Outboard 198 489 1 0 0 688
Inboard 0 14 5 1 0 20
Sailboat _2 _2 _1 0 _0 _5
200 505 7 1 0 713
02 Alger Outboard 357 500 4 0 0 861
Inboard 3 7 11 1 0 22
Sailboat _1 _2 _0 _0 _0 _ 3
361 509 15 1 0 886
03 Allegan Outboard 2,006 2,091 57 0 0 4,154
Inboard 27 113 47 13 3 203
Sailboat 10 8 _5 1 0 24
2,043 2,212 109 14 3 4,381
04 Alpena Qutboard 745 2,348 51 1 0 3,145
Inboard 5 62 28 4 0 99
Sailboat _8 10 _15 1 0 34
758 2,420 94 6 0 3,278
05 Antrim Outboard 550 1,599 14 1 0 2,164
Inboard 3 145 49 I 1 199
Sailboat _0 8 1 _0 0 9
553 1,752 64 2 1 2,372



APPENDIX 9--Continued

County Name of Type of 12°0" & 12'1"to 20'1" to 30']" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'o0" 40'0" Over

06 Arenac Outboard 130 434 7 0 0 571
Inboard 1 18 10 1 0 30

Sailboat _3 _4 _0 _0 _0 _1

134 456 17 1 0 608

07 Barage Outboard 156 509 0 0 0 665
Inboard 1 9 11 0 0 21

Sailboat _3 0 0 0 _0 3

160 518 11 0 0 689

08 Barry Outboard 1,586 1,895 77 0 1 3,559
Inboard 8 95 17 1 0 121

Sailboat 6 3 2 _ 0 _0 11

1,600 1,993 96 1 1 3,692

09 Bay Outboard 1,415 3,512 49 2 2 4,980
Inboard 7 227 193 57 17 501

Sailboat 9 34 _14 _2 _1 60

1,431 3,773 256 61 20 5,541

10 Benzie Outboard 388 1,127 12 0 0 1,527
Inboard 7 80 16 1 0 104

Sailboat 4 1 _3 _0 _0 8

399 1,208 31 1 0 1,639

(R



APPENDIX 9--Continued

County Name of Type of 12'0" & 12'1"to 20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'0" 40'0" Over

11 Berrien Outboard 3,582 4,601 83 4 2 8,272
Inboard 16 216 196 50 6 484

Sailboat 7 20 _ 8 _1 _0 42

3,605 4,837 287 61 8 8,798

12 Branch Outboard 1,604 3,384 115 1 0 5,104
Inboard 6 118 4 1 0 129

Sailboat 6 4 o 0 0 10

1,616 3,506 119 2 0 5,243

13 Calhoun QOutboard 4,025 4,049 161 5 0 8,240
Inboard 22 180 42 18 11 273

Sailboat 14 5 0 1 0 20

4,061 4,234 203 24 Il 8,533

14 Cass Qutboard 2,348 4,038 169 3 0 6,558
Inboard 6 240 20 1 1 268

Sailboat 9 10 0 __0 _0 19

2,363 4,288 189 4 1 6,845

15 Charlevoix  Outboard 511 1,234 62 1 0 1,808
Inboard 7 150 88 11 2 258

Sailboat _ 6 6 _1l _3 _2 28

524 1,390 161 15 4 2,094

rA 8



APPENDIX 9--Continued

County Name of Type of 120" & 12'1" to 20'l" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'0" 40'0" Over

16 Cheboygan Qutboard , 426 1,907 25 0 0 2,358
Inboard 3 157 70 9 1 240

Sailboat 12 7 3 1 0 23

441 2,071 98 10 1 2,621

17 Chippewa QOutboard 436 2,472 19 0 1 2,928
Inboard 0 90 93 11 2 196

Sailboat 8 1 9 __o _0 18

444 2,563 121 11 3 3,142

18 Clare Outboard 655 694 20 0 0 1,369
Inboard 2 22 7 0 0 31

Sailboat _2 _ 3 _0 _o _0 5

659 719 27 0 0 1,405

19 Clinton Qutboard 879 1,605 42 0 0 2,526
Inboard 10 29 11 3 0 53

Sailboat 4 4 0 0 0 8

893 1,638 53 3 0 2,587

20 Crawford Outboard 192 311 23 1 0 527
Inboard 5 9 4 0 0 18

Sailboat _4 _5 _ 0 _0 _0 _9

201 325 27 1 0 554

el



APPENDIX 9-.-Continued

County Name of Type of 12'0" & 12'1" to 20'1" to 30'1" to 40'1l" & Totals
Number County Propulsion Under 20'0" 300" 40'0" Over

21 Delta Qutboard 467 1,268 14 0 1 1,750

Inboard 3 28 23 8 3 65

Sailboat 3 5 1 _3 _0 12

473 1,301 38 11 4 1,827

22 Dickinson Qutboard 756 848 4 1 0 1,609

Inboard 4 15 1 2 1 23

Sailboat _2 _ 1 _0 _ 0 _0 3

762 864 5 3 1 1,635

23 Eaton Outboard 1,439 1,992 75 1 0 3,507

Inboard 12 75 16 3 0 106

Sailboat 11 9 _1 1 _0 22

1,462 2,076 92 5 0 3,635

24 Emmet Qutboard 542 1,418 29 0 0 1,989

Inboard 5 157 66 17 3 248

Sailboat _6 5 _1 _ 3 _2 23

553 1,580 102 20 5 2,260

25 Genesee Outboard 7,772 13,941 386 1 0 22,100

Inboard 48 816 242 83 14 1,189

Sailboat 89 44 _28 _ 8 1 120

7,859 14,801 656 92 15 23,409

L AN!



APPENDIX 9--Continued

County Name of Type of 12'0" & 12'1" to  20'1" to 301" to 40'1" & Totals
Number  County Propulsion Under 20'o" 3o0'0" 40'0" Over

26 Gladwin Qutboard 410 689 20 0 0 1,119

Inboard 0 24 4 0 0 28

Sailboat _3 1 _0 0 _0 4

413 714 24 0 0 1,151

27 Gogebic QOutboard 510 1,348 i1 1 0 1,870

Inboard 2 29 22 5 0 58

Sailboat 5 2 _0 _0 _ 0 7

517 1,379 33 6 0 1,935

28 Grand Qutboard 1,322 3,138 45 1 0 4,506

Inboard 13 162 82 21 3 278

Sailboat 23 23 _1o _5 _0 61

1,358 3,323 137 27 3 4,845

29 Gratiot Qutboard 753 1,273 29 0 0 2,055

Inboard 3 45 5 2 0 55

Sailboat 3 1 _1 _0 _ 0 5

759 1,319 35 2 0 2,115

30 Hillsdale Outboard 1,062 1,544 49 1 0 2,656

Inboard 4 44 6 1 1 56

Sailboat 12 8 _0 _0 _0 20

1,078 1,596 55 2 1 2,732

GI1



APPENDIX 9--Continued

County Name of Type of 12'0" & 12'1"to 20'1" to 30'1" to  40'1" & Totals
Number County Propulsion Under 20'0" 3o 40'1" Over

31 Houghton Qutboard 433 1,383 6 0 0 1,822

Inboard 1 81 70 13 3 168

Sailboat _5 4 0 _1 0 10

439 1, 468 76 14 3 2,000

32 Huron Qutboard 144 1,134 9 0 0 1,287

Inboard 3 53 48 13 0 117

Sailboat 1 5 2 1 __0 9

148 1,192 59 14 0 1,413

33 Ingham Outboard 4,915 7,561 216 2 0 12,694

Inboard 54 348 121 36 5 564

Sailboat 35 47 8 _3 __0 93

5,004 7,956 345 41 5 13,351

34 Ionia QOutboard 1,343 1,363 37 1 0 2,744

Inboard 7 29 11 3 2 52

Sailboat 10 5 1 _0 _0 16

1,360 1,397 49 4 2 2,812

35 Iosco Qutboard 548 1,492 9 0 0 2,049

Inboard 12 44 19 1 2 78

Sailboat _3 3 4 _0 _0 10

563 1,539 32 1 2 2,137
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APPENDIX 9--Continued

County Name of Type of 12'0" & 12'1" to 20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'o" 40'0" Over

36 Iron Outboard 791 1,128 9 2 0 1,930
Inboard 5 13 1 1 0 20

Sailboat _2 2 0 _0 _0 2

708 1,143 10 3 0 1,954

37 Isabella Qutboard 701 957 23 0 0 1,681
Inboard 0 38 9 1 1 49

Sailboat 1 1 0 _0 _0 2

702 996 32 1 1 1,732

38 Jackson Qutboard 4,560 5,065 217 6 0 9,846
Inboard 26 302 42 12 1 383

Sailboat 18 22 5 _ 4 0 49

4,604 5,389 264 22 1 10,280

39 Kalamazoo Outboard 5,477 5,463 228 6 0 11,174
Inboard 22 392 108 33 7 562

Sailboat 21 20 13 ___2_ 1 57

5,520 5,875 349 41 8 11,793

40 Kalkaska Outboard 298 389 8 1 0 696
Inboard 2 12 6 1 0 21

Sailboat 1 _1 0 0 0 2

301 402 14 2 0 719
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APPENDIX 9--Continued

County Name of Type of 12'0" & 12'1'" to 20'1'" to 30" &  40'1" & Totals
Number County Propulsion Under 20'0" 30'0" 40'0" Over

41 Kent Qutboard 9,180 12,998 378 14 3 22,573

Inboard 59 746 401 120 22 1,348

Sailboat 49 70 _35 11 _1 166

9,288 13,814 814 145 26 24,067

42 Keweenaw Qutboard 40 137 1 0 0 178

Inboard 0 6 10 1 0 17

Sailboat 0 0 ) 0 0 0

40 143 11 1 0 195

43 Lake Outboard 315 320 1 0 0 636

Inboard 1 4 2 0 0 7

Sailboat _0 _0 0 0 _0 _0

316 324 3 0 0 643

44 Lapeer Outboard 768 1,092 16 1 0 1,877

Inboard 3 37 10 5 0 55

Sailboat _3 2 _0 0 0 5

774 1,131 26 6 0 1,937

45 Leelanau Outboard 357 1,314 25 0 0 1,696

Inboard 2 113 59 6 1 181

Sailboat 9 6 _ 4 1 0 20

368 1,433 88 7 1 1,897
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APPENDIX 9--Continued

County Name of Type of 12'0" & 12'1" to 20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'0" 40'0" Over

46 Lenawee Outboard 1,713 3,409 141 0 0 5,263

Inboard 16 197 19 8 0 240

Sailboat 12 7 _0 0 0 19

1,741 3,613 160 8 0 5,522

47 Livingston Outboard 1,416 1,972 64 0 0 3,452

Inboard 4 100 13 3 0 120

Sailboat 2 6 _2 1 0 11

1,422 2,078 79 4 0 3,583

48 Luce Outboard 266 485 4 0 0 755

Inboard 1 6 1 0 2 10

Sailboat __0 1 _0 0 0 1

467 492 5 0 2 765

49 Mackinac Outboard 240 1,658 7 0 1 1,906

Inboard 2 71 129 11 5 218

Sailboat _2 2 _2 _1 0 7

244 1,731 138 12 6 2,131

50 Macomb Outboard 3,759 13,043 230 16 0 17,048

Inboard 120 1, 409 2,838 492 41 4,900

Sailboat 60 119 135 _14 _3 331

3,939 14,571 3,203 522 44 22,279
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APPENDIX 9--Continued

Couanty Name of Type of 12'0" & 12'1" to 20'l'" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'Q" 40'0" Over

51 Manistee QOutboard 508 1,503 15 0 0 2,026

Inboard 0 73 40 9 1 123

Sailboat _6 7 _5 0 0 18

514 1,583 60 9 1 2,167

52 Marquette Outboard 1,490 1,696 10 0 0 3,196

Inboard 8 53 49 11 1 122

Sailboat 4 15 _5 0 0 24

1,502 1,764 64 11 1 3,342

53 Mason Outboard 539 1,622 11 0 0 2,172

Inboard 3 63 43 8 0 117

Sailboat _5 5 _3 1 0 14

547 1,690 57 9 0 2,303

54 Mecosta Outboard 907 1,028 27 3 0 1,965

Inboard 5 22 10 2 0 40

Sailboat _4 0 _ 1 0 0 5

916 1,051 38 5 0 2,010

55 Menominee Outboard 499 686 7 0 0 1,192

Inboard 6 12 30 10 2 60

Sailboat 3 9 4 2 2 20
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APPENDIX 9--Continued

County Name of Type of 120" & 12'1" to  20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'0" 40'0" Over

56 Midland Qutboard 1,378 2,714 79 4 0 4,175

Inboard 4 107 30 4 1 146

Sailboat 10 19 9 2 Y 41

1,392 2,840 118 10 2 4,362

57 Missaukee OQutboard 235 370 9 0 0 614

Inboard 2 6 0 0 0 8

Sailboat _0 _0 0 0 0 _0

237 376 9 0 0 622

58 Monroe Qutboard 1,172 3,375 67 5 0 4,619

Inboard 14 214 270 61 4 563

Sailboat 3 23 19 _5 0 50

1,189 3,612 356 71 4 5,232

59 Montcalm Qutboard 1,545 1,599 35 1 0 3,180

Inboard 14 25 6 0 0 45

Sailboat 8 1 1 0 0 10

1,567 1,625 42 1 0 3,235

60 Montmorency Outboard 354 473 18 0 0 845

Inboard 3 8 P 0 i 14

Sailboat _1 _0 0 0 0 1

358 481 20 0 1 860
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APPENDIX 9--Continued

County Name of Type of 12'0" & 12'1" to 20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 300" 40'0" Over

61 Muskegon Qutboard 2,863 5,256 43 0 0 8,162

Inboard 11 332 247 41 9 640

Sailboat 14 29 _30 _6 DY 80

2,888 5,617 320 47 10 8,882

62 Newaygo Outboard 1,080 1,404 17 2 0 2,503

Inboard 3 32 11 3 1 49

Sailboat 5 7 _0 0 0 12

1,088 1,443 28 5 1 2,564

63 Qakland Outboard 11,414 20,689 439 19 0 32,561

Inboard 89 2,172 1,119 457 93 3,930

Sailboat 101 221 131 _41 1 501

11,604 23,082 1,689 517 100 36,992

64 Oceana Qutboard 421 747 4 1 0 1,173

Inboard 1 20 13 2 1 37

Sailboat _0 _2 _ 0 0 0 2

422 769 17 3 1 1,212

65 Ogemaw Outboard 428 607 8 0 0 1,043

Inboard 2 ) 2 0 0 10

Sailboat _2 _0 0 0 0 2

432 613 10 0 0 1,055
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APPENDIX 9--Continued

County Name of Type of 12'0" & 12'1" to 20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 200" 30'0" 40'0" Over

66 Ontonagon Outboard 183 459 1 0 0 643

Inboard 0 13 16 1 0 30

Sailboat _4 0 0 0 0 _4

187 472 17 1 0 677

67 Osceola Outboard 501 436 9 0 0 946

Inboard 7 12 4 0 0 23

Sailboat _0 _ 0o 0 0 _0 _0

508 448 13 0 0 969

68 Oscoda Outboard 172 226 2 0 0 400

Inboard 2 1 0 0 0 3

Sailboat _0 1 1 0 0 2

174 228 3 0 0 405

69 Otsego Qutboard 483 592 14 0 0 1,089

Inboard 3 24 5 2 1 35

Sailboat _3 _3 2 0 0 8

489 619 21 2 1 1,132

70 Ottawa QCutboard 2,113 4,041 98 2 1 6,255

Inboard 14 369 260 74 9 726

Sailboat 28 34 _44 _6 1 113

2,155 4,444 402 82 11 7,094
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County Name of Type of 120" & 12'1"to 20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 30'0" 40'0" Over

71 Presque Outboard 390 886 7 0 0 1,283

Inboard 1 18 6 0 0 25

Sailboat 2 3 0 0 0 5

393 907 13 0 0 1,313

72 Roscommon Outboard 430 2,452 126 0 0 3,008

Inboard 4 70 9 1 0 84

Sailboat 16 4 _3 0 0 23

450 2,526 138 1 0 3,115

73 Saginaw Outboard 2,821 6,601 111 3 0 9,536

Inboard 15 283 131 59 7 495

Sailboat 18 28 _26 5 0 77

2,854 6,912 268 67 7 10,108

74 St. Clair Outboard 882 4,366 35 8 0 5,291

Inboard 9 512 710 90 18 1,339

Sailboat 28 30 20 10 4 92

919 4,908 765 108 22 6,722

75 St. Joseph  Outboard 2,625 2,822 95 0 0 5,542

Inboard 14 75 14 8 3 114

Sailboat 14 7 4 0 o0 25

2,653 2,904 113 8 3 5,681
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APPENDIX 9--Continued

County Name of Type of 12'0" & 12'I" to 20'1" to 30'1" to 40'1" & Totals
Number County Propulsion Under 20'0" 300" 40'0" Over

76 Sanilac Outboard 237 621 5 1 0 864
Inboard 0 22 15 6 2 415

Sailboat _2 _3 _0 0 0 _5

239 646 20 7 2 914

77 Schoolcraft Outboard 405 838 4 1 0 1,248
Inboard 3 ) 8 0 0 17

Sailboat 1 _0 0 0 0 7

415 844 12 1 0 1,272

78 Shiawassee  Qutboard 1,118 1,937 42 0 0 3,097
Inboard 6 51 21 3 0 81

Sailboat 1 3 1 0 0 5

1,125 1,991 64 3 0 3,183

79 Tuscola QOutboard 548 1,230 13 3 0 1,794
Inboard 3 37 36 8 3 87

Sailboat _4 6 0 1 0 11

555 1,273 49 12 3 1,892

80 Van Buren Outboard 2,207 2,268 3l 0 0 4,506
Inboard 2 66 23 5 0 96

Sailboat 5 6 2 0 0 13

2,214 2,340 56 5 0 4,615
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County Name of Type of 12'1" & 121" to 20'1" to 30'1"to 40'1" & Totals
Number County Propulsion Under 20'0" 30'0" 40'0" Over

81 Washtenaw  Qutboard 3,275 4,260 116 2 0 7,653

Inboard 22 250 80 37 8 397

Sailboat 24 38 21 3 0 86

3,321 4,548 217 42 8 8,136

82 Wayne Outboard 15,546 41,433 633 37 4 57,653

Inboard 207 3,706 4,267 1,247 202 9,629

Sailboat 158 503 354 88 20 1,123

15,911 45,642 5,254 1,372 226 68, 405

83 Wexford Qutboard 626 1,227 25 0 0 1,878

Inboard 4 21 7 3 0 35

Sailboat _4 2 o 0 0 6

634 1,250 32 3 0 1,919

84 Other Outboard 3,148 7,671 213 0 0 11,032

Inboard 14 494 248 79 9 844

Sailboat 15 35 _28 4 2 84

3,177 8,200 489 83 11 11,960

State Totals Outboard 137,029 256,756 5,651 166 16 399,618

Inboard 1,068 16,535 13,038 3,317 537 34,495

Sailboat 958 1,603 1,045 249 49 3,904

FINAL TOTALS 139,055 274,894 19,734 3,732 602 438,017
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COUNTY DATA SHEET
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COUNTY DATA SUMMARY--ALCONA COUNTY

Lake
Size Number Number
Class* Lakes Acres

5 4 29

10 16 199

16 4 72

25 6 194

40 5 228

60 7 546

100 1 115

160 1 193

250 0 0

400 0 0

600 1 729

1,000 1 1,008

1,600 0 0

2,500 0 0

4,000 0 0
6,000 1 9,200 Hubbard 9,200 (2 sites)

10, 000 0 0

16,000+ 0O 0

Total 47 13,489



APPENDIX 10--Continued
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Number Number Number Lake Acres Number of Sites Number
Lakes Acres WW Sites with Forestry, Park Usable
WW Sites and Game Sites Sites

Demand

1965 1980

47 13,489 3 9,200 0 2 156,497 451,513
Per Cent Increase
181 %
*In acres,
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STATE PLANNING REGIONS A5 OF JUNE, 1971



(1)

(3)

(2)

(1)
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Alcona County
Water Resource Data

Inland Lakes
Total number 91 Total area 12,260 acres

Number less than 200 acres--88 More than 200
acres--3

Largest lake--Hubbard, 8,850 acres

Other large lakes--Cedar (partially in Iosco County)
1,075 acres; McCollum (partially
in Oscoda County) 224 acres and
Alcona Dam Pond 1,007 acres.
Inland Streams
(1) Total miles of streams 362
Thunder Bay River drains about 275 square miles in the county.

The Pine River drains about 209 square miles in the county.

AuSable River drains about 98 square miles in the county.

Great Lakes Shoreline--25 miles
Ground Water--Large supplies, temperature about 47°,

Power Dams

Name River Owner
Alcona Dam AuSable Consumers Power Company

Public Water Supplies

Harrisville from wells

Waterside Recreation Areasa (State)

Public Fishing Sites--5.68 acres, 250 feet frontage on 1 lake
site and 0. 6 acres, 265 feet frontage on
1 stream site

Parks--Harrisville State Park, 77 acres, Lake Huron
U.S. Weather Bureau Station
Harriaville, annual precipitation 30.73 inches.

Irrigation--Two systems irrigating six acres.
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APPENDIX 12

COUNTY LAKE LISTS FOR HILLSDALE, LENAWEE

AND JACKSON COUNTIES



Number of

Sites and

Lake Existing Lake Hymphrys' Lake
Acres ILake Name Parking Rank Number

Hillsdale County
485, 0 ILe Ann -- 1 3
329.0 Baw Beese (First) -- 2 184
213.0 Long 1/8 3 278
140.0 Hemlock 1/10 4 194
128.0 Cub 1/10 5 274
117.0 Bear 1/0 6 259
113.0 Bird 1/10 7 245

Lenawee County

1330.0 Devils 1/10 1 45

515.0 Round -~ 2 163
440.0 Sand 1/5 3 80
394.0 Wamplers -- 4 49%
201.0 Evans -- 5 130
200.0 Goose -- 6 4
150.0 Posey -- 7 172
125.0 Silver -- 8 7
104.0 Dewey -- 9 89

Jackson County
800.0 Columbia -- 1 519
730.0 Michigan Center -- 2 348
531.0 Portage (Big) 1/489 3 25
505.0 Vineyard Lakes -- 4 503
470.0 Clark -- 5 518
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APPENDIX 12--Continued

Number of
Sites and

lLake Existing Lake Hymphrys' Lake
Acres Lake Name Parking Rank Number
413.0 Wamplers -- 6 510%
398.0 Goose -- 7 127
355.0 Wolf -- 8 317
340.0 Gillett -- 9 161
326.0 Crass -- 10 134
268.7 Pleasant -- 11 34
210.0 Brown's -- 12 297
195.0 Farewell -- 13 601
175.0 Stony -- 14 368
174.00 Portage (Little) -- 15 23
171.0 Mud -- 16 141
154.0 Norvell Mill Pond -- 17 174%*
144.0 Vandercock -- 18 396
141. 9 Brill -- 19 159
140.0 Mud -- 20 494
138.0 Clear -- 21 32
137.0 Round -~ 22 568
130.0 Ackerson .- 23 352
106.0 Welch -- 24 126

105.0 Sweezey -- 25 336
100, 0 No Name -- 26 344




