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CHAPTER I

INTRODUCTION

The Social Sciences and Marine Research

The social sciences are intellectual disciplines that
study man as a social being by means of the scientific method.
It is their focus on man as a member of society and on the
groups and societies that he forms that distinguishes the
social sciences from the physical and biological sciences.
However, it can be reasoned that all professions and disci-
plines are somehow concerned with people and consequently
require some understanding of human behavior. Engineers,
for example, need be concerned with how values and goals
affecting system preferences are evolved and how engineering
solutions are perceived and used. Environmental perception
nas come to be recognized as a crucial component in the
analysis and management of environmental systems. A National
Science Foundation report dealing with the social sciences
and the professions indicates some changes in focus for
engineering that extend to all professions and disciplines:

"Engineers must be trained to assist better in 1) iden-
tification of the problems of society that merit tech-
nological solutions, and 2) the evaluation of the po-
tential consegquences that such solutions may have on
society. This does not mean that engineers must be
trained as social scientists ... (but that) ...
engineers must be given the knowledge to appreciate

the relevance of social science theory in their work,
as well as the ability to know what kinds of assistance
social scientists can provide them."l
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The social sciences themselves are not without fault,
While the body of social science knowledge has grown slowly,
great gaps in this knowledge exist simply from the complex
and diverse nature of man, Often unable to formulate and
test appropriate hypothesis, the social scientists must
utilize intuitive understanding in pursuing new knowledge.
This doesn't imply that the social sciences are any less
scientific than other sciences but that there are still wide
gaps in human understanding as well as a plethora of frag-
ments of knowledge that require consolidation,

while the vast majority of water resources research
projects have been of a biological and engineering nature,
the social aspects of water resource problems have been vir-
tually ignored. Increasingly though, research activities
are being focused toward quantity and quality aspects of
water as they relate to man's well-being in society. This is
being accomplished both by an intuitive reorientation of
priorities among physical researchers as well as by an
increasing social science commitment and input.

The University of Wisconsin Sea Grant Program has aveid-
ed the pitfall of relying solely on the physical and biolog-
ical sciences in marine research by encouraging inputs from
the social sciences. In so doing, it recognizes that
technical sclutions to water resource problems are often
not solutions if human well-being is the goal; often mis-
understood and without popular or political support; and
coften rejected in the decision making process.

Survey research that probes collective behavior and
attitudes are prerequisite for indicating behavioral and
attitudinal trends, levels of problem awareness, and commit-
ment to problem solution and acceptance of action programs,
Survey research coupled with economic and legal analyses
provide the background for implementation of technological
solutions to Great Lakes problems. Without this comprehen-

sive research orientation, successful problem resolution
1s severely impeded.

Studies of the water quality requirements for water-
based recreation are illustrative of the need for social
science input, Sanitary engineers, water chemists, and
public health officials have traditionally refined water
quality criteria for recreation pursuits, These criteria
have been sanctioned in state statute and implemented by
water management personnel. In addition to public health
and sgfety concerns, esthetic requriements supposedly re-
flecting human concerns have also been established. These

2
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proxy values were established without any study of human
reaction or preference.

Past social science research reveals that man during
leisure views water quality differently than the water
chemist or sanitary engineer responsible for physical,
biological and chemical monitoring, Because the individual's
evaluation may shape his recreation behavior with consider-
able social and economic consequences, it is necessary to
investigate peoples' attitudes and recreation behavior (or
lack of it) to further identify and refine some of the social-
physical relationships involved. Understanding these rela-
tionships is vital if the Great Lakes' potential for recrea-
tion is to be realized and sustained.

Recreational Use of Water as a Public Concern

On the basis of research conducted during the past fif-
teen years, the recreational use of water is the most rapidly
growing use of water. With increasing leisure, income,
mobility and increasingly degraded waterbodies inland, the
8,345 miles of Great Lakes' shoreline becomes critically
important if present and future recreational needs of both
regional and national populations are to be met.

The extent of regional dependence is clear when we re-
cognize that the present Great Lakes Basin population of
30 million will increase 84 percent of the year 2020,
Further, the demand for recreation is expected to increase
at a much faster rate than the population. Wisconsin's
population increased nearly 8 percent from 1960-65,

During the same period, recreation showed an increase of
12 percent for fishing, 18 percent for boating and 15 per-
cent for swimming. Recreation reguirements-of the Great
Lakes Basin population as projected by the Great Lakes
Basin Commission will triple from 637 million recreation
days in 1970 to 1.9 billion recreation days in 2020.°%

What will be the recreation requirements of future
populations in 1980, 2000, and 2020? Will there be enough
open water and public access to meet recreation reguirements
on a regional basis? Can our water resources physically
Support the demands to which they will be subiected in the
future? How do we compensate for the increasing tendency
of people to live in Standard Metropolitan Statistical
Areas? (In the Great Lakes Basin in 1970, 76 percent of
basin residents resided in SMSA's.) How can we reclaim
areas with recreation potential? Such guestions were seldom
raised until the early sixties. The American people are

3



now deeply concerned about the recreation potentials of water
resources,

Governmental response to public concern for recreation
is best illustrated on the national level by the series of
public laws oriented toward the coordination, acquisition,
planning and development of recreation resources and
services, An early landmark in recreation legislation was
the Act of June 28, 1958 (PL 85-470) which created the
OQutdoor Recreation Resources Review Commission (ORRRC) to
assess the status of Outdoor Recreation in America,
Basically they were to answer these quéstions:

B Py Y-

"What are the recreation wants and needs of the American
people now and what will they be ir the years 1976
and 20007

What are the recreation resources of the nation avail-
able to fill those needs?

What policies and programs should be recommended to
insure that the needs of the Present and future are
adequately and efficiently met?*

In addition to finding that 44 percent of the popula~
tion preferred water-based activities over any other, the
Commission's studies of recreation resource supply revealed
that less than two percent of the nation's shoreline was
in public ownership for recreation, with only about 5.5
percent of the shoreline with recreation potential in public
hands. Further, only 336 miles of Atlantic Coast shoreline
wag publicly owned for recreation,; a mere three percent of
the total recreational shoreline. In addition to firmly
eéstablishing water as the recognized focal peint of recrea-

One of ORRRC's principal recommendations called for
the establishment of a Bureau of Outdoor Recreation in the
Department of Interior with responsibilities for coordinat-
1ng the various federal Programs and assisting other levels
Of government to meet the demands for recreation. Supported
by President Kennedy, the Bureau of Outdoor Recreation was
Created by executive order on April 2, 1962,

The Land and water Conservation Fund Act of 1965
(LAWCON) hag had a direct impact on use and planning of water
and relapeg ;and resources, This Act has provided monies
for acquisition at higher funding levels than previously
Obta}ngd: In addition to providing funds for federal
atquisition, LAWCON made a state outdoor recreation plan

4
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prerequisite to approval of funds to the states for acqg;;—
%ition. A major result of LAWCON was to promote compre y
sive and coordinated federal, state, and regional recreation

planning.

Concurrent with the development of legislation directly
related to recreation resource acquisition and developrpent,
recreation was beginning to be recognized as a motivating
force in programs and projects for pollution control and
as a necessary objective in the allocation of funds there-
fore. The first Water Pollution Control Act, approved
June 30, 1948, stated that "due regard shall be given to
the improvements which are necessary to conserve such“5
{interstate) waters for ... recreation purposes ... .

Later amendments strengthened research and enforcement
capabilities. The Water Quality Act of 1965 not only_
established the Federal Water Pollution Contrcol Administra-
tion but required establishment of water quality standards
for all interstate and coastal waters prior to June 30,
1967. The Secretary of Interior subsequently established
the first National Technical Advisory Committee on Water
Quality Criteria to collect a basic foundation of water
quality criteria for water uses to assist the states in
setting and evaluating their water quality standards,®

In Wisconsin the recreational use of water became more
of a public concern with the passage of the Outdoor Recrea-
tion Act Program (ORAP) with revenue derived from one cent
tax on a pack of cigarettes. Monies derived were to be used
for land acquisition and more specifically for improving
water access. Later in 1969, the OQutdoor Resources Action
Plan (ORAP), calling for a bond issue of $200 million, was
submitted to and passed by Wisconsin voters. In recognition
of the undeniable relationship between pollution control
and outdoor recreation, the ORAP dollar was to be allocated,
$0.72 and $0.28, respectively, between pollution abatement
programs and recreation resource acquisition and develop-
ment. ORAP dollars to be used for recreation resource ac-
quisition and development would be used on a partial match

basis with federal dollars derived under the Land and
Water Conservation Act,

' Wh:‘nle Population levels and recreation demands are both
increasing, thE} effective supply of Lake Michigan water is
b;a:.ng syster_nat:.cally reduced through conflicting water usges.
These conflicts have resulted in degraded water quality
conditions, glosed beaches and reduced shoreland property
values. Obvicusly, these impacts have been felt the
greatest near our urban centers where recreation demandg

are known to be the greatest. To understand why these
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conflicts occur and restrict recreational use, it is necessary
to evaluate the multiple use concept of management of which
recreation is but one water use.

Water has economic values when either withdrawn or not-
withdrawn from a water body. 1In addition to recreation,
other non-withdrawn uses of water include navigation, waste
disposal, power generation, flood control and wildlife con-
servation., Other uses of water such as for industrial water
supply and irrigation require withdrawal, Theoretically,
Lake Michigan is supposed to support all these uses. The
term multiple use, however, has come to stand for conflict-
ing water uses eventually leading to impairment or displace-
ment of some uses. A single water use can restrict or elim-
inate the recreational use of water simply by rendering water
quality unacceptable. Commercial fishing and municipal water
supply uses have also been displaced in particular locations.
Table I, Page 7, indicates water uses by sectors in the
Fox River - Green Bay area and identifies uses adversely
affected by water pollution,

Multiple use planning, development, and management re-~
cognizes that several uses of water can be made simultaneously
when uses are judiciously integrated and coordinated. The
operational objective is that of scheduling and utilizing
supply so as to produce maximum net benefits. Where con-
flicting interests must be reconciled, they will supposedly
be decided on the basis of the greatest good for the greatest
number in the long run, Thus, multiple use management is
complex, difficult to operationalize, and a lack of
research on the value of recreation benefits makes it dif-
ficult to optimize recreation potentials.

Prior to the passage of the Federal Water Project Recrea-
tion Act (PL 89-72), multiple use had different meaning than
1t dees today simply from the standpoint of water uses
recognized, This act granted statutory authority for out-
doo; recreation as an equal among project purposes and a
legltlmgte concern of the federal government. Previously,
recreation was regarded as a secondary purpose; as a residual
legatee or by-product of management or development and as
such was relegated inferior status among project purposes.
The Act recognized that the federal government was respon-
sibl: to meet at least part of the burgeoning outdoor recrea-
tion dem§nd and by elevating recreation to primary purpose
Status, insured that the recreation potentials of water
could now_be purposely optimized. Based on conditions in
the Fox River - Green Bay area, as well as elsewhere, it
can be concluded that multiple use, as a comprehensive
management concept for making maximum use of our waters,
has not optimized recreation potentials. While in the past

6




TABLE I-1

WATER USES BY SECTORS, FOX RIVER-GREEN BAY AREA

Lower Lower Lower Lower
Green Fox Oconto Peshtigo Menominee

Water Uses Bay River River River River
Municipal Water Supply p* p* - - -
Industrial Water Supply P* p* - - P
Recreation

Whole Body Contact P* - p* - -

Partial Body Contact p* p* P* p* P*
Irrigation Water Supply P* P P - -
Fish-Pollution

Tolerant p* p* P* B* p

Faculative p* - P* P¥* P

Intolerant - - - —- P*

Wildlife and Stock

Watering P* - o) P p
Hydropower - P P - -
Commercial Shipping P. P - - P
Cooling Water Supply P* p* - - P
Waste Assimilation P P P P 4
Esthetics p* pP* P P p*

P Present use and anticipated future use

*

Neither present or anticipated
Use presently adversely effected by pollution

From: U. S. Federal Water Pollution Control Administration,
A Comprehensive Water Pollution Control Program, Lake
Michigan Basin, Green Bay Area (Chicago, Lllinois,
Great Lakes Reglion, Federal Water Pollution Control
Administration, 1966), p. 3-2.
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this failure was attributed to our inability to adequately
price the recreation experience and consequent secondary
economic impact benefits, it has become increasingly clear
that the water quality requirements for recreation as
presently used in water resource planning and poliution
abatement are not totally relevant to the provision and f
maintenance of quality recreation experiences. :

In addition to impaired water quality, inappropriate
shoreland development, grandfather clauses in zoning ordin-
ances, erosion processes, and lack of public access and/or 5
facilities are shoreland conditions that restrict the §
optimal recreational use of the Lake Michigan coastal ;
zone, These conditions portend economic loss for the state
as well as the degradation of human experiences of its
peaople,

The relationship between burgeoning regional populations
with recreational needs and a lack of public access becomes
clear in analyzing shoreline ownership on Lake Michigan:

TABLE I-2

Lake Michigan Shoreline Ownership, 1971

Public
Ownership
Miles Miles
Residential 462 .
Industrial and Commercial 70 0.4
Agricultural and Undeveloped 281 2.4
Public Buildings and Lands 21 21,0
Recreational 161 156.0
Wildlife and Game Preserves 18 13,0
Forests 350 62,0
Totals (Approx.) T3%3 (islands 781,38
excluded)

From: U. S. Army Corps of Engineers, Great Lakes Region
Inventory Report, National Shoreline Study (ChIcago:
North Central Division, U, §. Army Corps of
fgglneers! 1371, pp. 38,44, 48, 56, 69, 74, 84, 92,

Couple the predominant northernmost location of many
of‘these Public ownership miles with the rapidly growing
urban population at the southern end of Lake Michigan and
the supply-demand imbalance for urban populations becomes

apparent. Public access is not where the people are and
Vice versa,




In urban and suburban areas it is necessary to under~
stand and cultivate the relationship between social quality
and urban water quality improvement, In Evaluating Urban
Core Usage of Waterways and Shorelines, Whitman, et. al.,
make & number of observations regarding public access to
water and other recreation resources in the Cleveland Metro-
politan Area.’ Inhabitants of Cleveland's core area are
not only denied access to Lake Erie but they axe too great
a distance from the major metropolitan park development as
well. Observing that suburban residents have greater access
both to Lake Erie and metropclitan recreation resources,
the authors note:

"+he water resources of the Cleveland area, as
presently developed, benefit those population
groups the least who, sociologically and psycholog-
ically, have the greatest need for and the most to
gain from their utilization,"®

Water quality standards traditionally established for
water resources in urban areas are usually set low due to
economic and related political pressures. Even when
public access is financially possible it is often impractical
as the water quality is not suitable for recxeational
activities., Pressures to adopt the highest standards that
appear reasonable are now being exerted at federal and state
levels in recognition of the national and statewide interests
invalved.

While water-based recreation activity in the Great
Lakes region continues to increase, it is abundantly clear
that such activity cannot continue to increase independent
of saveral constraints: 1) lack of public access to water,
2) conflicts of water use and economic interest and 3)
resultant impairment of water quality. The inequities of
resource allocation as reflected in recreation opportunities
is a recognized public concern that has led to modifications
in the focus of LAWCON and ORAP. Both of these programs
can have substantial impact in reversing supply deficiencies
in urban core areas., A study to evaluate provision of
new parks in Milwaukee's central city versus provision of
transportation of central city residents to suburban parks
is useful to understanding the financial difficulties in

providing increased access to Lake Michigan and urban
tributaries:



"On the basis of data, Charles River Associates esti-
mated the cost of park land in the suburbs at less

than $1,000 per acre and land in the urban core at
about $80,000 per acre."9
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CHAPTER II

THE BAY OF GREEN BAY

Description

Green Bay is approximately 118 miles long, with a mean
width of 23 miles and a mean depth of about 65 feet. The
Green Bay watershed contains a total drainage area of ap-
proximately 15,000 square miles, or about one-third of the
total Lake Michigan Basin. Approximately two-thirds, or
10,000 square miles of the Green Bay watershed lies within
Wisconsin; the remainder is within Michigan. Of the
five major rivers draining into Green Bay, the largest in
terms of length (mi,)}, extend of drainage area {(sgq. mi.),
mean discharge (cfs) is the Fox. The other major rivers
are the Oconto, the Peshtigo, the Menominee and the
Escanaba. Length, drainage area, and mean flow of these
rivers are shown in Table II-I,

TABLE II-I

MAJOR TRIBUTARIES OF GREEN BAY

Length of Stream Drainage Area Mean
Stream {mi.) (sgq. mi,) Discharge (cfs)
Fox 200 6,443 4,140
Menominee 120 4,150 3,098
Peshtigo 145 1,155 832
Cconto 130 933 569
Escanaba 115 520 B95

From: U. S, Federal Water Pollution Control Administration,
Lake Michigan Basin - A comprehensive Water Pollution
Control Program - Green Bay Area (ChicagG: Federal
Water pollution Control Administration, 1966), p. 2-1.
and U. 5. Federal Water Pollution Control Administra-
tion, Water Pollution Problems of Lake Michigan and
Tributaries (Chicago: Federal Water Pollution Control
Administration, Great Lakes Region, 1968), p. 10,
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Large concentrations of industry and people are char-
acteristic of the Green Bay watershed, particularly along
the major Fox River tributary. The most significant source
of pollution in the Green Bay watershed are the pulp and
paper industries which discharge wastes with a population
equivalent (PE) of 2,600,000 {industrial wastes discharged
to the waters of the Green Bay watershed are equivalent in
terms of oxygen coniuming power of raw wastes of over
2,600,000 persons).t The second major source of pollution
in the watershed is the effluent from numerous lnefficient
municipal waste treatment plants. As a result of these and
other sources of polluticn, several legitimate water uses
of the Fox River and lower Green Bay, namely municipal water
supply, body~contact water recreation, and fishing have been
impaired if not eliminated. The interstate "Conference on
the Matter of Pollution of Lake Michigan and its Tributary
Basin" (1969) took special notice of the Fox River tributary
because of its immediate threat to the guality of Lake
Michigan.2

Bay Conditions as Monitored

It is not necessary to provide more than a cursory re-
view of water guality data and findings as they may exist,
Readers interested in more detailed information on water
guality elements as moniteored are encouraged to contact
the investigators involved in monitoring and analysis,

Because of the diverse nature of Green Bay's water
quality, data must be grouped according to established zones.
Each of the many studies conducted on Green Bay utilige
different zones based on the particular water gquality element
under study. Since this study of recreational use utilized
the five zones created for data description by the Federal
Water Pcllution Contreol Administration, data from other
sources will be 50 arranged where possible. On the basis
of data differences found, Green Bay will be viewed as three
distinct areas (Figure II-l): 1) the Lower Bay (FWPCA
Zone I), 2} the Middle Bay (FWPCA Zones II and III}, and
3} the Upper Bay (FWPCA Zcones 1V and V). Data on winds,
water temperature, currents and bottom sediments defy
classification according to these zones and will be dealt
with separately. Baseline data on localized conditions such
as algae, dead fish, bottom quality, chemical effluent
concentrations, weeds, and fecal coliform densities (except
in immediate vicinity of the City of Green Bay) are not avail-
able,
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The density of algae is dependent upon several factors,
including the concentration of nutrients. Soluble phosphorous
and total inorganic nitrogen have been of particular concern
in the past with the establishment of critical levels for
the stimulation of algae blooms (7.02 mg/l and 7.3 mg/1,
respectively). Because factors other than nutrient levels
have been related to the presence of algae growth and blooms,
the credibility of these standards has been lost, 3 Therefore,
nutrient levels for the three zones will not be reported.

Green Bay becomes thermally stratified weeks before
the adjacent deeper water of Lake Mi higan. The shallow
southern end of the Bay is nearly 13°F warmer than the deeper
north end in June and more than 22°F warmer than the deeper
Lake Michigan water. Water temperature records show that
thermal stratification in,Green Bay is separate from the
main portion of the Lake, The prevailing wind direction
on the Bay from May - August is from the south through
southwest. During storm periods, the winds are from the
west through northeast,

Generally, water movement tends to parallel the shore
as water depths increase. Waters are discharged from the
Fox, diluted and move northward along the eastern shore.

Seiche and tidal activity in the Bay as well as Lake
Michigan are also responsible for a modest influsx of Lake
waters into the Bay:

"On the basis of temperature and wind effects Green
Bay appears to be an independent Lake separate from
Lake Michigan. Local interaction between the Bay and
the Lake produce a changing current pattern every 12
nours., The seiche or wind coupling with the Lake,
plus inflow from Lake Michigan below the 60 feet
depth and occasional northeast storn, act to dilute
vortions of the northern basin of the Bay with inflows
from Lake Michigan. The southern reaches of the Bay,
south of the Sturgeon Bay Canal, are grobably not af-
fected by any inflows from the Lake."

Bottom sediments, varying in color and makeup, explain
color and clarity differences throughout the Bay. Sediments
in the southern area of the Bay are black, semi~fluid muds
similar teo Fox River sediments, Extending lakeward along
the eastern Bayshore, sediments become a brownish silt; while
on the western side of the Bay, sediments are sandy with
little organic matter.
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Lower Green Bay (FWPCA Zone 1)
Mouth of Fox River and Bay Beach Area

The mouth of the Fox River has been traditionally re-
garded as the outfall site for wastes entering the Bay.
Diffusivity studies conducted by Ahrnsbrak and Ragotskie
led these researchers to postulate that Longtail Point and
the bar extending from it across the Bay (at the 5 mile
point from the mouth of the Fox) is in reality the Fox River
discharge point.7 Therefore, to describe water quality in
the southernmost portions of the Bay, attention focuses
largely on Fox River water quality.

Dissolved oxygen values in these areas are particular-
ly low in the summer months. DNR study findings based
on data-gathering in summer 1966 revealed that:

"By July 5, the concentration (D.0.} was 2.8 mg/l

at the surface and 3.4 mg/l at the bottom. On August
12, no dissolved oxygen ceculd be detected in the river
at either the surface of the bottom. Gas bubbles

were observed and hydrogen sulfide odors were pro-
nounced. The low dissolved_oxygen values generally
prevailed through Oct. 20."

In addition to creating odor problems the implications

of zero oxygen for fish populations (past, present and
future) should be clear. As river water moves toward
Point Sable and beyond, it becomes slightly more saturated
with oxygen.

Turbidity in this zone is pronounced due tc the muddy
nature of susgended solids, Secchi disc readings range be~
tween 1-3 ft.

Coliform bacteria levels in this zone have been of para-
mount concern to local public health officials, The impact
of chlorination of sanitary effluent by the Green Bay Metro-
politan Sewerage District has been dramatic in sharply re-
ducing bacterial dangers. While the testing is far from
systematic, sampling does indicate a trend of reduced fecal
coliform dangers.

Plankton populations were difficult to assess in studies
conducted by the DNR in summer, 1966. At the mouth of the
Fox River:
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"The highest population of plankton was observed on
July 5 when 1,353 micrograms per liter were observed
in the Number 20 mesh net. On August 12, the algae
population was not noticeable on the stream wate;
and, indeed, only 95 micrograms per liter of solids
were captured with approximately 50 per cent of that
present observed to be debris rather than algae."l0

Just off the mouth of the Fox, which is regarded as an algae
transition zone between the river and Bay, plankton pupula-
tions were composed of blue-green a}iae or diatoms (July 5,
1966 - 3,350 micrograms per liter). The Bay Beach or
southeast Bay shoreline is a distinct area as a receptacle
for wind-blown algae accumulations together with more action
along the sheoreline,

In a biolegical evaluation of the benthos of Green Bay,
Howmiller and Beeton analyzed invertebrates in the lower
Bay and made comparisons with study findings of 17 years
earlier, Some benthic fauna are capable of withstanding
polluted conditions and multiplying rapidly when competition
with less tolerant forms is eliminated, Since oligochaete
worms {commonly knows as sludgeworms) are generally regarded
as a positive indicator of advancing pollution, their
increase throughout the lower and middle Bay is significant.
Their numbers are exceedingly high in the lower Bay except
near the mouth of the Fox where oligochaetes have been
eliminated. But so have all other forms of benthic life
in this area due to long periods of oxygen depletion. In
their "Biological Evaluation of Environmental Quality,
Green Bay, Lake Michigan," Howmiller and Beeton cite and
apply some benthic standards to lower Green Bay:

"Wright and Carr and Hiltunen used the following
numbers of oligochaetes per square meter to designate
pollution areas in western Lake Erie:) (light
pollution, 100 to 999; moderate polliution, 1,000 te
5,000; and heavy pollution, more than 5,000, Lower
Green Bay is, by these standards, heavily polluted)."le

with pcolluted conditions via the Fox River expected to con-
tinue, one must anticipate an even larger area around the
river mouth will become abiotic.

Open Water North of Longtail Point - Point Sable to Harbor
Entry Light
{10 Miles from Mouth of Fox River)

Dissclved oXygen values did not appear to be overly
affected by waste discharges and were sufficient to sustain
fish and fish food organisms (>4 mg/l D.0O.) during summer
months.®
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While less than at the mouth of the Fox, plankton pop-
ulations in this area are moderately high with approximately
1,000 micrograms per liter in a 20 mesh net. Blue-green
algae was the primary constituent of this plankton population.

Secchi disc readings were generally better than the
lower area of the Bay with readings routinely of 3 to 4 ft.
Color analysis of waters taken from surface on August 9,
1966 revealed a reading of 20 s,u.l4

No fecal coliform data indicating the rate of bacterial
die-off from Green Bay discharge points are available.

Middle Green Bay (FWPCA Zones 2 and 3}

Middle Green Bay is that section of the Bay from the
Harbor entry light (10 miles from the mouth of the Fox
River) to above Sturgeon Bay (approximately 40 miles from
the mouth of the Fox}, Disscolved oxygen conditions in this
area did not appear to be affected by summer waste discharges
of the Fox and other rivers discharging from the west side
of the Bay. There was a moderate oxygen depletion near the
bottom, however:

"At the 10 mile entry light, no apparent stratifica-
tion could be detected but at the 15 and 25 mile sta-
tions the dissolved oxygen at the bottom was approxi-
mately 2.5 mg/l. The temperature was 55 degrees
compared to 70 degrees at the surface, suggesting
some thermal stratification,"13

At the entrance light, summer plankton studies recorded
994 micrograms per liter. Other samples collected in the
same area revealed over 1,000 micrograms per liter. The
samples were routinely dominated by diatoms although zooplank-
ton and blue-green algae were also major components. Summer
plankton findings in the middle Bay north of the light were
consistently less than those previously cited with the same
major plankton constituents present.l6

In their evaluation of the benthos of the middle Bay,
Howmiller and Beeton found that cligochaetes, generally re-
garded as an indicator of polluted conditions increased
in abundance from 1952 to 1969:

"The middle Bay (Stations 11 to 27), according to
Wright's standards, was only "lightly polluted” in 1852
(Tablel%) but was at least "moderately polluted” in
1969."
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Secchi disc readings range from 5 to 6 feet at the 10
mile entrance light to 9 to 10 feet at the northern extrem-
ities of the middle Bay. Color analysis taken at the sur-

face 10 mi%es above the entrance light reveal a reading
of B s.u.

No fecal coliform data is available to analyze bacterial
dangers to body contact recreation in this zone.

Upper Green Bay (FWPCA Zones 4 and 5)

Upper Green Bay is that section of the Bay from above
Sturgeon Bay to Washington Island, 70 miles from the mouth
of the Fox River. Dissolved oxygen conditions in this sec-

tion were not affected by waste discharges of tributary
streams, however:

"Moderate oXygen depletions were noted near the bottom
during mid-summer at the 40 and 50 mile stations but
the 70 mile station on August 19 revealed 8,7 mg/l
dissclved oxygen at the surffge and 8.0 mg/l at 30
meters just off the bottom.”

Secchi disc readings are more than adequate for recrea-
tion with readings of 9 to 10 feet 40 wmiles north of the
mouth of the Fox River and 16 to 20 feet 75 miles north,
or just west of Washington Island., Color_readings at the
surface range from 8-5 s,u, in this area,

Plankton populations are sharply reduced as you move
northward in the Bay. They were generally at about 100 to
200 micreograms at the 40 mile point and less than 100
micrograms per liter at 60 miles.

In lieu of an updated analysis of the benthos in upper
Green Bay by Beeton (not yet available), data collected by
the DNR in summer, 1966 contrasts sharply with benthic con-
ditions in the lower and middle Bay as already reported:

"The bottom organism populations began to reveal sig-
nificant numbers of Pontoperina affinis at 40 miles
north of the mouth of the Fox River). Pontoperina
affinis is a shrimp typical of aerated waters such as
Lake Michigan and Big Green Lake. Were the waters of
outer Green Bay substantially affected by waste
discharges at any time during the year, this organism
would probably be unable to sustain itself."2l
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Based on chemical, biological and bacteriological data
gathered and analyzed by the Great Lakes - Illinois River
Basins Proiject, the FWPCA reached the follewing conclusicns
with respect to Green Bay's water guality:

l. The water guality of parts of Green Bay may be
considered as separate from Lake Michigan, because of the
relatively minor mixing of its waters which results in a
differing water gquality from the main body of the Lake.

2. Areas of degraded water quality are generally con-
fined to zones near the mouths of tributary streams, harbors,
and population centers where treated and untreated waste
discharges are prevalent,

3. The principal water quality problems of the degrad-
ed areas are due to high concentrations of ammonia, phosphate
and phenol, and low dissolved oxygen concentrations result-
ing from organic wastes. The presence of tolerant benthic
animals in large numbers, along with dense concentrations
of plankton algae, and the presence of high concentrations
of coliform bacteria also indicate degraded water quality
conditions.

4. The region most degraded is at the southern tip
of Green Bay adjacent to the mouth of the Fox River.

5. Other degraded zones appear at the mouths of the
Oconto, Peshtigo, and Menominee Rivers.

6. The lower Fox River, tributary to Green Bay, is
grossly polluted, contributing the bulk of the phosphate,
ammonia, phenol and organic contaminanmts and having at
times little or no dissolved oxygen for distances 20
miles.

7. The coliform levels in the lower Fox River have
been found to be as high as 600,000 per 100 ml, Other bio-
logical analyses confirm the gross pollution of this stream.

8. The Oconto River, between Oconto Falls and its mouth,
is severely degraded by organic pollution.

9. The Peshtigo River below Peshtigo to its mouth is
also severely degraded from organic pcllution,

10. Other streams tributary to Green Bay show varying
degrees of pollution as generally reflected in the quality
of water near the tributary mouths.22
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A number of actions are underway which appear to bg
positive in reducing present waste loads. These would in-
clude: 1) interstate water quality standards for Lake
Michigan, calling for secondary treatment of all municipal
wastes, have been established and approved by the Secretary
of the Interior.23 paccording to Thomas Frangos, Director,
DNR, Bureau of Water Resources:

"Implementation of this reguirement will be substantially
accomplished by December 1972."<4

2) the State of Wisconsin has issued orders against all cited
municipalities and industries to upgrade their treatment
capabilities:

"Treatment facilities to meet water gquality standards
that relate to dissolved oxygen, suspended solids and
phosphorus removal are to be substantially accomplished
by becember 1972."25

and 3) two pulp and paper industries and the City of Green
Bay are cooperating with the Metropolitan Sewerage District
in the development of a joint municipal industrial treatment
facility, In addition to difficulty in predicting water
gquality responses to these actions reducing waste loadings,
there is little agreement on acceptable levels of stream
quality desired and/or financially feasible. These issues
are brought out quickly in discussing the legislaticen intro-
duced in Congress by Senator Edmund Muskie that requires
zero-discharge. It can be argued {(and is) that the Fox
River tributary and Green Bay should be returned to trout
stream quality (as we know it) as it used to be. But were
these bodies of water ever this pristine?

Known fecal coliform dangers that prohibit swimming
in the lower Fox and Bay are of recent vintage. The problem
resulted from the refinement of useful indicator organisms,
increasing population density and a concomitant sewerage
treatment incapability. Although the Green Bay Board of
Health did not monitor fecal coliform bacteria levels until
1968, it is reasonable to assume that the adjacent population
in the early 1900's resulted in contamination that went unde-
tected. While the voluminous discharge of man/industrial-
related oxygen consuming wastes is also a relatively recent
phenomena, early Bay conditions were such that French explorers
referred to it as the "Bay of Bad Odors."
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liistory of the "Bay of Bad Odors"

"Green Bay was forty leagues deep according to
de la Potherie's account. It was eight to ten leagues
wide and at the southern end it was two leagues wide
with the mouth being closed by seven islands. The
Indians hunt ducks, black and white ones in the fall.
Some they net as they feed on wild rice. They fish
for sturgeon year around. The rivers in the area
are deep and closed with rapids which helps fishing."26

Green Bay is mentioned often in the notes and recollec-
tions of early explorers like Nicolet, Joliet, Marquette,
Andre and Champlain. Their early descriptions of the Bay
and its surrounding inhabitants provide some early bases
for how the Bay was originally viewed. Physical water
guality conditions were of critical importance in naming
the Bay as well as its inhabitants,.

Jean Nicolet came to Green Bay in 1634, just fourteen
years after the Pilgrims landed at Plymouth. Upon his land-
ing at. Red Banks the Bay appeared green like the green sea
of the Orient he was searching for but never found. Also,
as a result of tnils predominant water characteristic, the
French in 1634 gave the settlement of Green Bay its original
name, La Baye Verte,

Marquette and Champlain both described the waters of
Green Bay as salty. Without apparently conducting any
investigation, Champlain noted that the water was as salty
as sea water. HMarquette, on the other hand, found no salt
upon investigation and spoke of "the mud and slime to be
found there, constantly exhaling noisome vapors which_cause
tite loudest, longest peals of thunder I ever heard."?7 The
roar Marquette spoke of was the sound of the tide documented
by other early explorers.

On the matter of a tidal influence Father Andre in 1677
noted:

"... I began to suspect that there might really be a
tide in the bay des Pauns. We had left our canoe in
the water, in very calm weather, and the next morning
were greatly surprised to find it high and dry. I
was more astonished than the rest, because I bore in
mind that for a long time the Lake had been perfectly
caim."28
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In this quotation Andre refers to Green Bay as Bay des
Puans., Champlain believed the Bay to be salty like the sea
and subsequently referred to the local tribes as "people
of the sea" or Puans. The Puans were also called by the
Algonquin name of Quinipig or "Stinking Water" even though
the Quinipig were a tribe of Dakota origin.

"The nation that inhabits here is so called begauge
they dwelt in certain marshy places full of stinking
water situated on the South Seas."29

The Puans were predominantly of the Winnebago tribe and lived
along the shores of the Fox River and Lake Winnebago. They
also lived near Red Banks where Jean Nicolet landed. Later,
in 1721, Father Charlevoix further discussed how the Puans
were named and by whom:

“They have settled on the shores of a lake and I

do not know but it is living on fish of which the
lake furnishes them in great abundance that has given
them the name of Puans (foul smelling} because all
the length of the shore where were built their cabins
one saw dying fish, with which the air was infected.
It appears to be at least the origin of the

name that the other savages had given them before us
{the French and which has been communicated to the
Baye}."30

Consequently, the early French referred to Green Bay
as the "Bay of Bad Odors." Both the name Puans as well as
the Bay of Bad Odors provide some historic documentation
of Green Bay water dquality conditions as early as 1634,
Many in 1972 would agree that both names are still appro-
priate today,.

Past Recreational Use of Green Bay

Information on past recreational uses of Green Bay is
virtually non-existent except for newspaper accounts or the
Stiller photo ceollection in the Neville Public Museum, Green
Bay. These records focus on the early facilities used for
recreation (entirely in the lower Bay) rather than on any
gquantitative description of recreational use of the Bay.

The latter data has never heen compiled and is one of the
reasons for undertaking this research.

Swimming
The documented focus of recreation in the lower Bay
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1%14-Bay Beach, Green Bay
Source: Stiller Collection, Neville Public
Museum, Green Bay, Wisconsin

1%943-Bay Beach, Green Bay
Source: Stiller Collection, Neville Public
Museum, Green Bay, Wisconsin



has been the Bay Beach facility, conceived and developed

by Mitchell Nejedlo in 1892.31 He secured a stretch of land
along the lower Bayshore, improved the grounds, cleaned up
the beach and set up a park., Following the connection of
city streetcar lines to the park, and the erection of a bath-
house and pavillion, Bay Beach, a privately supported ven-
ture, became a popular recreation attraction for the

nearby Green Bay residents. On June 14, 1920, Frank E.
Murphy and Fred Rahr donated the Bay View Beach which they
jointly owned to the City of Green Bay. The property east
of Irwin Avenue was approximately cleven and one-half acres
and contained all the buildings previously develcped. After
an additional purchase of Bayshore land and the purchase

of the Bay~Shore Railway by the Wisconsin Public Service
Corporation, Bay Beach Park became a reality as a public
park. In 1929, 222,09 acres were purchased from John Marsch
increasing the park property to 243 acres. Since the

Green Bay area was a traditicnal route for migrating water-
fowl, a wildlife sanctuary was established at the Bay

Beach area in the late 1930's (1938-1941) with W.P.A.
assistance.

From 1910 to 1920 Bay Beach was a popular swimming lo-
cation except during hot weather when the relatively
shallow water heated up rapidly. Swimmers had to walk out
quite far to get to deep water but the shallower water was
used extensively by children., Farther out, the Bay had a
velvety sand floor with few c¢lams or stones to bother
swimmers. There was a bathhouse with an adjacent "board-
walk" located on the dock but ice breakups caused major
repairs each year. No specific water quality information
on conditions3§t Bay Beach from 19%20 to its closure in 1942
is available,

With either no information or records no longer avail-
able, it is difficult to establish when water quality con-
ditions began to eliminate swimming as a recreational use
of the Bay or when Bay Beach was closed, What is clear,
however, is that with no metropolitan sewerage treatment
facilities developed until 1934-1935, water guality levels
in the late 20's and 30's were at a low level;

"It is estimated that about 40% of the domestic

sewage Of Green Bay runs into East River, there

being more than twenty sewer outlets emptying

into this stream in addition to those in Allouez.

The sewage from Preble runs into Ellis Creek, a small
tributary of East River. This sewage, together with
waste matter from several industrial plants along
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the river, has polluted the stream as to cause con-
siderable discomfort to the nearby residents.

Physicians testified to treating boys afflicted with
eye sores, which they attributed to infection
caused from swimming in these polluted waters.33

Though the Fox and tributary East Rivers both needed
cleaning up, local officials formed a Metropolitan Sewerage
District in 1931 which was just large enough to deal with
the polluted but small East River. Pointing to the up-
river sources of water pollution:

"Many officials in Brown County were of the opinion
that the cleaning up of the local Fox River situation
should wait until such time as the river came to us
in a relatively unpolluted conditionn34

With no waste treatment facilities in operation, it is no
surprise that the State Board of Health found the water

in the lower Bay "so highlg polluted as to constitute a
menace. to public health."35 Bay Beach was officially
closed by this state board for the summers of 1931,

1932 and apparently numerous other times. During this de-
pression pericd, the newly formed Metropolitan Sewerage Dis-
trict began construction of a waste treatment plant inter-
ceptor sewer system to deal with the more immediate

water quality problems in the East River with a spillover
effect on the downstream Fox River and lower Bay.

In 1932, any improvement of water quality in these near-
by waterbodies looked so remote that the Green Bay Park Board
actively considered the development of a swimming pool in
the Bay Beach area;

"To the suggestion that an outdoor swimming pool, sim-
ilar to those maintained by other park departments in

cities where water frontage is not available or is not
suitable for bathing, might solve Green Bay's problem,
not only for this year but for years to come, Mr., Huy-
brect (Director of Parks and Recreation) said it

was the feeling of the board that a pool of this

kind would meet the needs at least for the children

of the city and would also go a long way toward

taking care of adults.”

“Park board authorities are agreed that in the
absence of any publicly owned shore frontage with clean
water, a pool is the only solution of the difficulty."36
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Perhaps interest in the pool waned when water guality
levels improved as sewerage treatment facilities develcped.
Recreational use of Bay Beach apparently continued despite
continuous closings by the State Board of Health until the
area was permanently closed in 1943,

Upon the recommendation of the Green Bay Board of Health,
the Bay Beach swimming area was closed permanently on July 12,
1943, On August 4, 1942 the Green Bay Board of Health cited
continuous contamination in their minutes as the reason for
closing Bay Beach for the remainder of the summer. Subseguent-
ly, in 1943, Bay Beach was closed permanently because of
extracordinarily high coliform counts averaging 10,000/100ml
for 15-20 random tests taken in 1942-1943. This is the
first qualitative data taken relative to contamination in
the lower Bay and we have no reason ncot to assume that these
conditions were commonplace throughout the 30's and early
40's. Bay Beach was probably permanently closed when it
was because of the creation of the Board of Health in
1941 and %ts subseguent undertaking of random water quality
testing.3 It is ccneceivable that Bay Beach would have been
closed, permanently earlier had there been a local Board of
Health with sufficient testing capabilities,

This analysis is somewhat corroborated by John Lee,
Outdoor Editor of the Green Bay Press Gazette, who notes
that swimming on the lower Fox River and at Bay Beach dropped
off sharply in the mid-thirty's long before the permanent
cleosing of the Bay Beach area. This counters the impression
that might arise that the c¢losing of Bay Beach left a large
number of individuals with no place to swim. People gen-
erally compensated for the degraded water quality conditions
by finding alternative swimming locations or pursuing
alternative activities long before the permanent closing.

It is therefore not surprising that pressures to construct
swimming pools did not arise immediately. Pool facilities
were not constructed by the Green Bay Park and Recreation
Department until 1951 or nearly eight years after the per-
manent closing of Bay Beach. Since no warning or "no
swimming" signs were placed at Bay Beach, it was necessary
te discourage any unsanctioned use of the area. This was
accomplished by eliminating the beach area with a rubble
mound and backfilling with topsoil.

Systematic monitoring of total coliform bacteria was
not undertaken by the City Health Department until 1967.
In 1968 tne City began to monitor the more sensitive fecal
coliform bacteria indicator at six monitor stations.
According to 1970 water quality data gathered by the City
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Health Department, total coliform counts exceeded the critical
levels established in the Wisconsin Administrative Code for
direct body contact recreation activities, 38 Consequently,
City health officials recommend against direct body contact
recreation activities of any kind in the lower Bay. As a
result of chlorination of effluent begun by the Green Bay
Metropolitan Sewerage Plant in 1971, water guality data
gathered during the summer of 1971 reveals sharp decreases

in fecal coliforms. Since there is no state-sanctioned criteria
for fecal coliform levels, public health officials must
still adhere to the less specific total coliform requirements
(100 total coliform/100ml) established by state statue.

Since this level is still reached on several occasions and
since plate counts are still exceedingly high, City public
health officials still strongly recommend against swimming
and other body contact activities. While clarity and other
water quality parameters reduce the swimming potential of

the lower Bay, City officials are nonetheless encouraged

by the sharp reduction in fecal coliform levels. Their op-
timism was reflected at a December 16, 1970 budget hearing
conducted by Governor-elect Patrick Lucey in Green Bay

where Thomas Frangos, Administrator of the Division of
Environmental Protection, Wisconsin Department of Natural
Resources noted that:

"I think swimming (at Bay Beach) might be possible by
1972 but you might not like it." ",,.swimming might
be safe enough from a health standpoint, but that ac-
cumulations of silt and other wastes on the Bay
bottom could be objectionable,"

Away from the mixing zone of the lower Bay, swimming
continues to be a major use of the Bay with 13 public
beaches along the five-county shoreline. As part of the
National Beach Inventory conducted by the U. S. Environ-
mental Protection Agency, Bayside beaches were investigated
to determine whether any had been closed in summer, 1970,
because of water pollution. Records reveal none were
closed,

Beoating

In the early 1900's trips could be made from Walnut
Street to Bay Beach on Captain John A. Cusick's steamer,
"Bell." The alternative route to reach Bay Beach was to
go by horse and buggy over a dirty, mosquito-infested road
that was little more than a trail with chuckholes.
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1910-Boating at the mouth of the Fox River
Source: Anonymous

1914-Bay Beach, Green Bay
Source: Stiller Collection, Neville Public
Museum, Green Bay, Wisconsin
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In 1903 the Green Bay Yacht Club was founded at Bay
Beach using Cusick's steamer dock. Later the club erected
a $4,500 breakwater a few hundred feet offshore and Henry
Rahr deonated some Bayshore property and a building to the
group for their headquarters. In the 19th and early 20th
centuries, boating nationwide was almost wholly limited to
the wealthy but with the advent of the outboard motor,
boating became highly popular with those with more limited
financial resources for the activity. While boating grew
slowly in the 1920's and 1930's, those whe had previously
depended upon the excursion boats for their waterborne
experiences turned away from the Bay with the advent and
popularity of the automobile. Excursion trips down
the Fox, and to Marinette, Door County, Mackinac Island
and points beyond were virtually eliminated by 1919 due to
improved roads for automobile travel. The automobile was
also credited with hastening the demise of the Green Bay
Yacht Club in 1912,42

Weather conditions together with minimal harbor facil-
ities were short of ideal on the Bay. Pleasure yachts were
found beached on one occasion at the Bay Beach Yacht Club
location,4 On her 1825 cruise on Green Bay, Mrs. Elizabeth
Therese Baird noted that the Bay was subject to squalls and
winds forcing the captain to keep his boat close to the
shoreline.44 She indicated that this would make future
pleasure boating on the Bay difficult. Later, boating fa-
cilities were developed on the lower Fox River below the
Green Bay bridges (1922-1934) but due to inconveniences
to motor traffic caused by bridge openings, the club resettled
near the mouth of the Fox on Diener Drive (Green Bay Yacht-
ing Club began January 18, 1934).

Boat registration records (1971) maintained by the Wis-
consin Department of Natural Resources reveal total boat
registrations by county. These boats may be used in the
Bay, the Lake or inland waters with no predogénant use
location noted. This data does reveal 3,870 inboard,
outboard, and sailcraft 16 feet and longer which most prob-
ably are forced to utilize the Bay or Lake because of their
size. The majority of boats registered in the five
county area are outboards under 16 feet. Many probably
utilize the Bay for fish&ng and other activities with the
convenient access ©of 3476 public boat launching points
along the Bayshore. 1In the lower Bay, however, public
boating faci&%ties are limited, As a result, the owners
of the 7,548 inboard, outboard, and sailcraft under
16 feet registered in Brown County are often required to
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transport their craft away from the lower Bay area to a suit-
able water access point, Lack of access in the lower Bay

can be seen as a function of degraded water guality, or
exceedingly-high land values for water frontage areas. In
the past year access has been even further reduced with

the elimination of a boat launching ramp near the Mason
Street Bridge.

The Green Bay Yacht Club is still in operation today
and provides dockage facilities for recreational craft in
the 20'-40' category. Unfortunately, the club, which has
leased the land at their present location at the mouth of
the Fox River for the past 40 years, is being displaced by
the proposed expansion of the Metropolitan Sewerage District,
They were given five years to vacate the property and find
an alternate location in the lower Bay to service the
larger watercraft. A new location has not been determined
at the writing of this report.

Fishing

A review of newspaper accounts in the five-county study
area implies that fishing systematically declined in the
Bay during the last 70 years -- from a fishery predominant
with trout, whitefish and pike to one of bluegills, alewife,
carp, and crappies. Data cellected by the Wisconsin
Department of Natural Resources is useful in reaching con~
clusions regarding the nature of Green Bay's fishery.

In 1970 Green Bay's commercial fish production
(25,226,000 pounds) accounted for 51 percent of the total
Lake Michigan commercial fish production {49,914,000 pounds} .
See Table II-4 on page for fish production of the Bay
and Lake Michigan since 1949.48 To place this sizable
percentage in some perspective, there is need to identify
the more plentiful fisheries involved in Lake Michigan
commercial production:
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TABLE II-3

PRODUCTION OF MAJOR FISHERIES: LAKE MICHIGAN, 1971

Fisher Pounds
Lake Trout 2,933
Whitefish 470,666
Chubs 3,107,938
Herring 5,765
Perch 213,485
Alewife 26,148,096

From: Ronald Poff, Staff Supervisor, Great Lakes Operations,
Wisconsin Department of Natural Resources, March 17,
1972.

Sport fishing in Green Bay according to creel census
counts involves not only different fisheries than does com=-
mercial fishing but takes place exclusively in the northern
reaches of Green Bay. No lower Green Bay locations
(adjacent to either Brown, Kewaunee or Oconto Counties)
were included in the 1971 DNR creel census. This is
because none of the streams to the lower Bay support
anadromous fish.

For record keeping purposes, sport fishing on Lake Michi-
gan is associated solely with andromous fish, DNR creel
counts reveal that lake trout composed the greatest portion
of the Lake Michigan catch (37.4 percent) followed bx coho,
rainbow trout, brown trout, chinook and brook trout.4? nNo
records of non-andromous sport fishing are available,
yet such fishing is done especially in the lower Bay areas
where an andromous fishery does not exist.

The nature of sport and commercial fishing has changed
substantially over the years in terms of target fishery,
reducing competition between the two user groups. With
government regulations preventing commercial fishermen
from taking the coho and lake trout, they must sustain their
marginal operations with other lower value fisheries often
as part of government-sponsored trash fish removal programs.

With fishing license fees used to partially support
stocking programs, sport fishermen have andromous fish all
to themselves. Since none of the streams tributary to the
lower Bay will support anadromous fish, sport fishing in the
lower Bay most probably involves the same fishery as pursued
by the commercial fisherman. It is perhaps ironic that there
is no competition among sport and commercial fishermen by
government regulations on Lake Michigan open waters,
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TABLE II-4

COMMERCIAL FISH PRODUCTION OF GREEN BAY
IN RELATION TO LAKE MICHIGAN (IN THOUSANDS OF POUNDS)

Green Bay Pounds Per Lake Michigan Percent of Total

Year Production Acre Yield Production From Green Bay
19459 15,768 le.4 25,573 61,7
1950 15,654 16.2 27,078 57.8
1951 15,273 15.9 27,648 55.2
1852 18,803 19.6 32,061 58.6
1953 15,875 16.5 28,834 55.1
1954 17,510 18.3 30,291 57.8
1955 16,637 17.4 30,036 55.3
1956 17,038 17.7 30,798 55.3
1957 13,389 13.9 27,223 49.2
1958 13,610 14.2 27,771 49.4
1959 10,033 10.4 20,808 48,2
1960 B,444 8.8 24,311 34,7
1961 7,447 7.8 25,559 29.1
1962 7,035 7.3 23,475 29.9
1963 6,636 6.9 21,021 31.6
1564 7,261 7.6 26,201 27.7
1965 5,292 5.5 26,994 12.6
1966 15,512 le.1 42,764 36.3
1967 27,871 29.0 53,4%6 52.1
1968 19,336 20.1 45,810 42,2
1969 23,102 24.0 47,489 48.6
1970 25,226 26.2 49,914 50.5

From: U. 8. Bureau of Commercial Fisheries, Report on
Commercial Fisheries Resources of the LaEe
Michigan Basin, 1965, (for data previous to 1964)
and Michigan, Chio and Wisconsin Landings, Current
Fisheries Statistics, (U. S. Department of Commerce)
National Marine Fisheries Service, (for reports
since 1964). )
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but where waters are impaired as in the lower Bay and
fisheries of less value, there is potential conflict.

Again, lack of official records makes it difficult to
assess past sport fishing utilization of Green Bay. It
was not until 1947 that a fishing license was required for
all types of sport fishing. Not until 1970 were fishing
licenses required for fishing on Lake Michigan or Green
Bay. Fishing license data (1970) maintained by the Wis-
consin Department of Natural Resources indicate the num-
ber of licenses by county, and residency/non-residency,
but fail to discriminate Great Lakes from predominant
inland use,
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CHAPTER IIX

WATER QUALITY AND RECREATICN: LITERATURE

Water Quality and Health Concerns

Water quality criteria are scientific requirements on
which a decision or judgment may be based concerning the
suitability of water gquality to support a designated use,
With public health and safety concerns foremost, water
quality regquirements for recreation deal exclusively with
physical, chemical and biclogical aspects of water. These
reguirements have been indispensible for evaluating the
suitability of potential water recreation sites as well as
maintaining existing recreation potentials. The process
of evaluating the recreational suitability of water has
traditionally been carried out by public health officials
perhaps partially explaining the health and safety
emphasis.

In February, 1967 the Secretary of the Interior
established the first Naticnal Technical Advisory Committee
on Water Quality Criteria, A Subcommittee on Recreation
and Aesthetics was charged with collating the water
guality criteria specific to non-body contact, indirect body
contact, direct body contact and de factc recreation
activities for use in setting and evaluating water guality
standards.

Their findings indicate the primary concern of criteria
with public health and safety matters. Going beyond total
coliforms as the accepted indicator of contamination, they
promulgated two new and more sensitive indicators: fecal
coliform and fecal streptococci. While research has provid-
ed technigues for measurement and interpretation of these
new indicators, they have not, however, been accepted to
the point where their use is recognized by government
agencies. The National Technical Advisory Committee also
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recognized safety oriented criteria for pH and water clarity.
Except for the microbiological criteria established to re-
strict waterborne diseases of epidemic proportions, no
quality requirements were found to exist that minimized

, ear, nose, throat and skin infections and gastro-
intestinal illness resulting from body contact recreation
activities. One may assume that these deleterious health
effects nave gone unnoticed because they fail to appreach
epidemic proportions,

A case for more extensive and rigorous criteria was
implied by the National Technical Advisory Committee by
their recognition that extensive recreation use of water
is made at other than designated sites, Their regquire-
ments for the de facto recreation use of water recognize
the undeniable attraction of water to human beings as well
as the need to sustain if not improve water quality for
its recreation potentials,

Stevenson noted that water used for body-contact recrea-
tion activities must conform to three general conditions:
it must be esthetically enjoyable, free from obnoxious
floating or suspended substances, objectionable color, and
foul odors; it must contain no substances that are toxic
upon ingestion or irritating to the skin; it must be
reasonably free from pathogenic organisms. Water quality
griteria have seldom defined the first two conditions
in any but general qualitative terms. If collective
esthetic concerns and judgements of people were considered
parallel to public health and safety concerns, one might
expect outcomes of the new criteria to far exceed those
presently used to judge recreation suitability.

‘The fact that promulgation of more sensitive water
quality criteria poses a dilemma for local officials has
most likely affected the extent of criteria developed.
Consequently, criteria seem to be balanced between reason-
able safeguards for public health and safety and placing
undue restrictions on the availability of waters for contact
recreation. If criteria became too inclusive and
rigorous, it could make it impossible to satisfy water
recreation demands short of massive pollution abatement
expenditures. Perhaps a reflection of past inability to
price recreation values, together with spiralling pol-
lution abatement costs, past effort has focused on
keeping suitability requirements for recreation narrowly
focused {and relatively easy to satisfy). But in the past
1t was not necessary for water to be pleasing to users --
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only safe and not detrimental to their health. The machina-
tions of benefit-cost analysis for pollution abatement may
broaden the water quality requirements for recreation.

Water Quality as a Predictor of Water Based Recreation
Particlpation

The provision of recreation facilities or services has
traditionally been regarded as a collective or free good
where minimal user charges, if levied, are of little
assistance in appraising their social value. It is
generally recognized that user charges or an individual's
willingness to pay do not measure the entire value of recrea-
tion facilities or services to society. Government
investments in recreation, water research development, and
water quality improvement are and must be carefully
scrutinized within a benefit-cost formework to judge which
potential government projects or decisions are worthwhile
and which are not., Since these are markets in which prices
(as we usually know them) are either lacking or are widely
divergent from social values, government participation is
indicated:

"Benefit-cost analysis is clogely analogous to the
methods of investment project appraisal used by
businessmen. The only difference is that
estimates of social value are used in place

of estimates of sales value when appropriate.”

In the literature, substantially greater emphasis has
been placed on the benefit side of benefit-cost analyses
perhaps reflecting the complexities encountered in
implementing this aspect of the formula. Benefit analysis
can best be described as:

“...a projection of the physical coutput of the under-
taking, either in each year of its life or in sone typ-
ical year of operation...Next there would have to be
estimates of the unit social value of each of these
physical outputs...These two estimates induce at

once an estimate of the gross social contribution of
the enterprise in a single year,"

Prior to assigning any estimates of unit social value
to recreation activity at a particular location, it must
be possible to predict the present and future demand for
outdoor recreation, While strength of prediction relies
on our knowledge of the variables involved together with
their influence on recreation behavicor, a review of the

41



literature reveals a great deal of uncertainty in _
outdoor recreation demand prediction. Participant-oriented
socio-economic variables have perhaps received the greatest

research attention:

"We know all too little about why different personsg
seek outdoor recreation, or what they hope to gain from
it. And too often we have thought of recreation
administration and management in terms ¢f physical
area, and not enough in terms of demand, and the

user public. Just as modern marketing is turning to

a study of what the consumer wants, expects, and is
willing to pay for, so must modern recreation
administration turn to a study of its consumers. "4

Some of the participant-oriented variables studies in~
clude income, amount of leisure, education, occupation, age,
race and place of residence. Studies conducted by the U. S.
Outdoor Recreation Resources Review Commission (ORRRC) re-
vealed which participant-oriented factors are most relevant
in projected future participation in outdoor recreation
as well as their approximate magnitude of influence on
participation, Using multiple classification analysis,
they found that income, education, occupation, length of
paid vacation, race, age, life-cycle station, region and
place of residence only explained:

"about 28 percent of the variance in the activity

scale for men and 29 percent for women. Probably

a somewhat greater proportion of the variance in
outdoor recreational activity would have been

explained if a more refined measure of participation
could have been devised, 1In any case, it is clear that
factors other than socic economic characteristics are
major determinants of outdoor recreation activity.">

Consequently, a number of investigators have studied
the recreation participant in terms of his relationship with
and use of the environment (Storey, 1964; Abramson, 1964;
Cesario, 1966; Ellis, 1966; Johnston and Pankey, 1968;
Munson, 1968; and Jones, 1968), Variables studied include
availability or accessibility of recration resources in terms
of d}stance, time and cost of travel, attractability in
physical and attitudinal terms, transportation facilities,
regional physiography and climate, existing opportunity,
Saturation, and competing opportunities.

) The environmental variable of particular concern in
this literature review is attractability. Cesario found
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two attractiveness components, namely, the size of the recrea-
tion site in acres and the quantity of water available to

be significant factors affecting use. Ellis develeoped a
planning evaluation model based on knowledge of physical
constraints and behavioral assumptions regarding the propen-
sity to visit a particular recreation facility. His regional
"RECSYS" model assumed that on-site participation is posi-
tively related to attractiveness of that facility. Johnston
and Pankey view the attractability determinant in terms of:
1) natural site attributes, €.9., size of the reservoir in
land and water acres and seasonal changes in water area and
pool level; and 2) man-made facilities, e.q., capital invest-
ment in recreation facilities, number of camp sites and

boat launching ramps. Attractability as operationalized

by Cesario, Johnston and Pankey and Ellis does not include
site quality as evaluated by participants or potential
participants. Munson examined the opinions of providers

and users about site gquality for water recreation on eight
small lakes in Arkansas but didn't correlate their evalua~
tions with the extent and locus of their recreation behavior.
There is a critical need to redefine attractability because
it can be hypothesized that resource quality as perceived

by potential users and participants is a determinant of

site use or participation, This view is shared by Jones:

"The 'commodity' recreation comes into being because
someone chooses to do something which he expects will
give him an enjoyable experience. These expectations
are not always realized. But if we accept the princi-
ple of consumer sovereignty, the decision to recreate,
(and to pay the price in terms of time, distance travel-
led, and other costs) -- this decision is based on his
expectation of receiving an experience which will pro-
vide the recreator with a certain amount of pleasure
or satisfaction. What amount we cannot say and it

is not important to the argument."6

While environmental variables involved in recreation
decisionmaking have been assumed, probed and studied empir~-
ically, conceptualization of variables involved, how they
are measured, as well as their influence on recreation
behavior are relatively unknown. This lack of basic under-
standing makes it difficult for economists to probe the
social value of increased recreation potentials resulting
from an improvement in water quality to determine the
magnitude of added benefits, Without the relationship
between perceived water guality and recreation behavior
established, there is little ground upon which the economist
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can stand beyond assumption.

It is usually assumed that recreation activities will
benefit from improved water quality. In addition to not
operationalizing "improved water quality" for recreation
uses and users, studies have yet to be made on whether recrea-
tion benefits predicted in analysis were ever realized,

Dutta and Asch observe that it appears successive levels
of improvement in water gquality increase total recreation
potentials:

"...the quality level sufficient for boating may not
render fishing possible., Swimming and water-skiing
demand still higher water quality. Graphically, the
situation can be described by a step function.“f

quality

1 2 3 use

Figure Nll-1 Water Quality and Use as a Step Function
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Econcemists invelved in predicting demand functions for water
quality based recreation8 have traditionally based their
analyses on water gquality criteria prescribed by public health
officials. While it is generally agreed that recreation
utility willl increase with incremental increases in water
quality, it is doubtful that increased utility and benefits
are correlated with implementation of public health oriented
water quality criteria. There is little guarantee that areas
meeting these requirements will be used for recreation and
produce the benefits predicted in benefit-cost décisionmaking,
Further, water quality requirements utilized by economists

as water quality goals are non-specific and without social
science foundation. For example, Davidson, Adams, and

Seneca note that:

"Two requirements are necessary for water recreational
activities: 1) the guality of the water (oxygen content,
purity, absence of odors, etc.) must be high enough

to permit such activities as fishing, swimming and

other water sports, and 2} varicus actessory

commodities used in these activities must be readily
available."9

Their first requirement again follows public health interests
rather than necessarily being the relevant criteria by which
individuals base their decisions to participate or not par-
ticipate in water-based recreation., Water quality require-
ments for recreation need to be represcribed to include all
water quality variables involved in human decisionmaking

not just public health concerns. After all, if economic
decisionmaking is to represent, project, and price

increased recreaticnal behavicr (benefits) resulting from
water guality improvement, it is necessary to define water
quality and water quality improvement from the individual's
frame of reference,

Aesthetics has long been a problem for economists and
economic research because of its intangible and immeasurable
nature:

"Not only are there no cbservable revenues or prices,
but this type of "output” is itself rarely "consumed"

in any meaningful sense. Despite this d@ifficulty, there
is good reason to believe that a substantial portion

of those benefits which might be imputed to aesthetic
improvement are measured indirectly. Such measurement
may be seen to occur ong¢e the effects of aesthetic im-
provement are defined."

45



Thus while the economist implicitly includes the portion
of value for which aesthetic beauty is responsible in the
total dollar value for recreation, he is unable to relate
increased recreation utility to propeosed increases in the
aesthetics of water quality. If aesthetic conditions are
implicit in the recreation experience, we need to be able
to iBolate that portion of recreation benefit associated
with aesthetics. In other words, the relationship between
peoples' participation in water based recreation and their
water gquality perceptions needs to be probed and under-
stood prior to meaningful economic analysis.

Water ggplity Requirements and Perceptions of Users

As an extension of empirical demand analysis previously
done where variables were identified and weighed, survey
research has been undertaken to probe the water quality
raquirements and perceptions of recreation users (Barker,
1967; Bishop and Aukerman, 1970; Simpson and Kamitakahara,
1971). With both recreation participants and non-partici-
pants making daily decisions based on their environmental
perceptions, it is imperative that representative samples,
rather than only users, be studied (Willeke, 1968; David,
1971} . All of the survey research studies cited generally
investigate: 1) the water gquality attitudes, percepticns
and preferences of participants and/or users, and 2) the
interaction of attitudes towards water quality and partici-
pation and/or use, Methodologically, all studies previously
conducted provide some insight for studying water guality
perception and water use interactions on Green Bay. The
methodology for this study described in Chapter IV was
based on a careful assessment of the strengths and weaknesses
of past survey efforts. Since four of the five studies cited
above relate to the Great Lakes or the Pacific Ocean, their
findings are of particular interest,

Willeke conducted a nine~county survey in the San
Francisco Bay area (representative cross section of 914
adults were interviewed) to determine what effect perceived
pollution of San Francisco Bay had on its use for major
recreation activities and on attitudes toward the Bay. 1In
Studying water quality as a deterrent to recreation partici-
pation, David was the only other investigator to study a
representative sample. Willeke found that about 20 percent
of the sample said they refrained from swimming in the Bay
because of pollution. The comparable figure for waterskiing
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was about 5 percent; for fishing, 2 percent; and for boating
and sailing, about 2 percent. Unfortunately, the forms of
pollution to which the respondents were reacting weren't
prcbed., While Willeke focused on health apprehensions related
to water recreation behavior, his study identified a need

to investigate the effects on participation of dissatisfac~
tion with specific water guality characteristics, He found
that people who believe contact with water will be harmful

to health are much more apt to say they didn’'t participate

in water recreation activity because of the unappealing nature
of the water.

Barker likewise developed and used an interview schedule
rather than a questionnaire. She completed 440 interviews
during summer weekends at 12 beach sites near the City of
Toronto, Canada. Of the 440 interviews, 333 were conducted
at Great Lakes beaches. 1In studying the general water gquality
evaluations made by respondents, Barker found considerable
within and between site variations., While relying entirely
on general descriptions such as "somewhat dirty" or "very
dirty," Barker nevertheless found in a companion household
study of beach users that 56 percent of beach users evaluated
water quality on the basis of appearance while 15 percent
thought odor was significant. Unfortuantely, the subcomponents
of appearance and odeor were not probed. The general water
quality evaluations were related only to respondents' swim-
ming behavior as this was the only water recreation activity
studied,

David completed perhaps the most comprehensive study
of its kind to date. Utilizing a representative sample of
adults in the State of Wisconsin (N=574), she studied the
effects of perceived pollution on recreation without any
particular frame of reference as to waterbody. She was
also fortunate to be able to conduct longitudinal studies
to place water guality perceptions and problems in some better
perspective (questions were posed each year over a three
year pericd), In allowing respondents to define their
concept of pollution, she found algae and green scum mentioned
by 40 percent of the sample; murky dark water was mentioned
by 35 percent of the people; smell and floating debris
were mentioned by 20 percent; and sewage, weeds and suds
or fcam were each mentioned by 10 percent of the people.
In addition to respondent definition of water pollution,
water quality attributes were evaluated as a deterrent to
swimming and as an indicator of pollution. As a deterrent
to swimming, green scum and algae were cited most often
(80 percent} followed by cans and glass on the bottom (70
percent). Similarly, 40 percent of the pecple reported
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scum and algae as the prime indicator of water pollution
while 25 percent indicated suds and foam, and 20 percent
chose dark water.

In studying Opinions on Recreation and Pollution in
Lake Ontarioc, Simpson and Kamitakanhara used a sample derived
Tron a list of names of those taking part in previous drift
stick studies. In earlier studies researchers released drift
sticks in Lake Ontario to draw conclusions about currents.
The sample used was drawn from the list of individuals find-
ing and returning the drift sticks to the Great Lakes
Institute. Usable questionnaires were received from 420
respondents. Their brief gquestionnaire (7 questions) did
not probe socio-economic predictor variables and dealt with
water guality definition and its deterrent effects in open-
ended fashion. After grouping open-ended responses into
classifications, the investigators found that 47 percent
of the sample mentioned algae, seaweed or moss as a pollu-
tant. Of those who mentioned this particular complaint,
54 percent more specifically applied the term "algae,™ 33
percent "seaweed" and 13 percent "moss." Thirty-three
percent of the sample defined polluticn as dead fish
found either on shore or in the water, while 28 percent
indicated offensive smells as their prime complaint about
Lake Ontario waters.

In summary, most of the studies conducted previously
have focused on users rather than representative samples,
Most relied on guestionnaires rather than interview
schedules. None probed physical water conditions
characteristic of the Great Lakes, such as water tempera-
ture and waves. Also, none of the studies included any com-
parative analyses with actual monitored water gquality.
Whereas Willeke found almost 50 percent of his sample con-
sidered San Francisco Bay "pelluted," it would be useful
to’know the monitored extent of water pollution there.

This study of how a representative sample of household
heads perceives physical, chemical and biological
characteristics of Green Bay waters and how this perception
interacts with use is geared to operationalizing the basic
elements of attractability necessary toc weigh water guality
48 a water recreation demandé determinant.
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CHAPTER IV

THE PRESENT STUDY

Objectives

The objectives of this research project are considered
under three headings:

Recreation Participation

1.

To identify and report participation in swimming,
boating, and fishing by heads of households with-
in the five county study area in Northeastern
Wisconsin (Door, Kewaunee, Brown, Oconto and
Marinette Counties). fTo determine the location

of participation in swimming, boating and fishing
activity on Green Bay and elsewhere, and by sectors
of Green Bay established by the Federal Water
Pollution Control Administration (FWPCA) .

To evaluate the significance of variables pertinent
to participation/non-participation in water recrea-
tion activities as well as participation/non-parti-
cipation on the Bay.

To determine and evaluate the deterrants to further
participation in swimming, boating and fishing as
reported by respondents.

Water Quality Perception

l.

To report generalized water quality evaluations
as well as particular water quality parameters of
concern to respondents,

To establish relationships between recreation
behavior patterns and water quality assessment
wherever possible.
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Local Participation, Perception, and Attitudinal Data

1. To provide data from the regicnal sample regarding
the Bay, water quality, condition changes and
probable responses to change, funds and fund
sources for water guality improvement, and the
like.

2. To report data for the major political jurisdictions
in the region, to local and regional officials,
planners and managers, as well as summarieg for
the total area,

Application

High priority was placed on generating data of practical
use to officials, planners, public agents, and other
decisionmakers within the five county region under study,
This would include 1) the extent of recreation participation
by the county population, 2) demographic and socio-economic
characteristics that determine participation, 3) location
of water-based recreation activity, 4) ownership and rental
of recreation equipment and 5) attitudes expressed by
respondents that pertain to future recreational use of the
Bay.

Since the pertinent data was borken cut on a county basis,
it is relatively easy to present this data with limited in-~
terpretation to officials in the study area with the hope
that it will be useful in decisionmaking pertinent to parks,
recreation and water quality imprcvement. In addition, the
data and results of this project will serve as the basis
for establishing a meaningful dialogue with officials of the
Wisconsin Department of Natural Resources, U. S, Army Corps
of Engineers, U. S. Environmental Protection Agency, the Bay
Lakes Regional Planning Commission, the Northeast Wisconsin
Regional Planning Commission, the University of Wisconsin-
Green Bay, and Sea Grant Research and Advisory Services staffs.

The Study Area

Five northeastern Wisconsin counties were included in
the study area (Figure IV-1). The only criteria for selec-
tion was adjacency to the waters of Green Bay. Each of the
five counties, then, is bordered in part by the Bay. Kewaunee
County's shoreline on the Bay side of the peninsula is only
a few miles in length while Door County has well over 100
miles of Bay shoreline.
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WISCONSIN MICHIGAN

Marinette
County

Oconto
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Kewaunee
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Figure IV-1 Five County Study Area
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The population of the five-county area, according to
1970 census data, was 258,674. Just over sixty percent of
that total, or 158,244, reside in Brown County, mostly
in the Green Bay metropolitan area. This is one of the
most rapidly growing (in population) areas of the country.
In the remainder of the five-county area, population changes
are less marked, with Kewaunee County growing modestly during
the past two decades, while Door and Ocontc lost a small per-
cent of their population and Marinette remained virtually

unchanged.

Not included in these population figures are seasonal
residents or tourists whose length of stay in the area may
vary from a few days to several weeks, During peak summer
periods, the population in some areas of Door and Marinette
Counties may be doubled, while Kewaunee and Oconto Counties
experience considerable seasonal influx as well,

Oconto and Marinette are among the largest counties
in the state with land areas of 1,106 and 1,378 square
miles respectively, With their irregular shapes and long
northeast to southwest axes, some county residents live a
considerable distance from the Bay. For many, then, the Bay
may be remote from their experience, and their water-based
recreation may be oriented more toward smaller inland lakes
and streams. Oconto, and especially Marinette, are blessed
w;th such water-based recreation resources. On the other
side of the Bay, in Door and Kewaunee Counties, both having
extensive shorelines on the Lake fiichigan side of the Penin-
Sula, some of the water-based recreation is oriented to the
Lake side., 1In Door County, the decision to boat or fish
on the Bay side as opposed to the Lake side may depend more
on wind direction and velocity than any other determinant,

. Table IV-1l, page 53 includes population figures and
tgures on selected characteristics of the population of the
five-county area included in the study. The table also

includes comparisons of population census with data from
the sample,

During the summer of 1970, a virtually complete listing
?g houSeholq$ in the five-county area was zompi?ed. This
scaitzizg glfflcgltdtask since the required infoymatiqn is
ing clemrs mong hundreds of 1peal government cffices includ-
2l s rks, assessors ang others. Conventional sources such
Plat books and directorjes are usually dated and in octher
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ways inaccurate. Yet through the cooperation of scores of
individuals and agencies, both public and private, a
virtually complete enumeration of househclds was developed.

According to the 1970 census, there were 74,626 house-
holds in the five-county area. 1In developing the list of
households in the study area for sampling purposes a total
of 82,679 households were identified., Most of this dif-
ference can be attributed to the fact that the compilation
used for this study included seasonal residences., Approxi-
mately 4.8 percent of our sample was of households occupied
on a weekend or seasonal basis and not occupied permanently.
This would suggest a total of approximately 4,000 such resi-
dences in the five-county area. However, the seasonal pop-
zlation, for obvious reasons, is underrepresented in the
sample, and it would appear reasonable to assume a figure
double that suggested by the sample fraction. This would
account for the difference. Certainly, there are a number
of other factors which would result in an enumeration dif-
ferent from that of the 1970 census. These, however, would
account for only minor, and pessibly off-setting variances.
The inclusion of seasonal residences for sampling purposes
undeubtedly accounts for most of the differences. In any
event, it is clear that the enumeration of households from
which the sample was drawn was ag complete and accurate as
any such enumeration could be.

All of these hcouseholds were then divided into clusters
of fifteen each, based on geographic proximity. The purpose
of clustering households in this manner is, of course, to
reduce the time and travel required in collecting the
data, This resulted in about 5,500 clusters of about
fifteen households each. These clusters were numbered, and
a sample of clusters was drawn using a table of random num-
bers. A total of 200 clusters, or 3,000 households were
drawn. 1In essence, then, the sample used was a random
sample of clusters. The sample fraction was 3.63 percent
based on the enumeration used in this study. More important-
ly however, the actual sample number was more than adequate
to satisfy the analytical and other uses of the data for
which the study was designed.

The Instrument

The data collecting instrument was developed over about a
one year period. The original plan was to develop a question-
naire to be completed by the respondent and mailed back to
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the investigators, The questionnaire was to have been dis-
tributed by field workers calling personally at each house-
hold selected in the sample. The worker was to have intro-
duced the study, explained its importance, emphasized the
ease of completing and returning the instrument, and so

on. This field work method has been employed elsewhere,
witih a response rate of near fifty percent.

Vith a number of general content areas of inguiry in
mind, several studies and instruments of a related nature
were examined and various question and instruments appraised.
Then the questions were formulated and segquenced through
several drafts. In late spring of 1970, drafts of the
guestionnaire were reproduced and tested on a group of
students which was followed by a guestion by guestion
evaluation of each question. A second instrument was then
prepared and reproduced, In the summer of 1970 this was
tested on a sample of household heads in the Oconto Falls
area and the city of Green Bay. Ninety households in
clusters other than those drawn in the sample were contacted
and asked to complete and mail back the gquestionnaire.
Forty-nine completed instruments were returned. Two weeks
after receiving each instrument, each of the forty-nine
respondents was asked to complete the same instrument and
to return it via mail, thus replication with the same
samp}e: Twenty-seven were returned, There was then, an
attrition rate slightly less than fifty percent with each
of the two test surveys.

The twenty-seven replicated responses were then com-
pgred to gstablish consistancy of response., Since much of
the data Ls_nominal, the percent of identical answers be-
tween Fhe first and second response was calculated. At the
same @lme, each questionnaire returned was studied to
identify any remaining questions or phrases causing diffi-
culty. As a result, some questions were eliminated,
includinyg one on household income, and others were modified.
Table B-l, page 2031lists the percent of identical responses

for those items that were incorporated in the final instru-
ment unchanged.,

tactiin ivalusting the time and travel costs incurred con-
cae g househo ds_as part of the response replication pro-
Pe ure, and in estlmat;ng the return rate from a proposed
sample of 4,000, it was decided that interviews could be
gggiucged for about the same expenditure if the sample were
oo izs to 3,000. At the same time, it was estimated that
ponse rate would appreciate considerably, yeilding
a greater number of returns than with the questionnaire
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administered to a larger sample. In addition, of course,
the completeness and consistency of the returns would
also be greater than by a mail-back questionnaire.

Changes in the instrument were however, minor. [Most
of the revisions entailed eliminating the instructions, or
changing them to address the interviewer rather than the
respondent. The result was an interview schedule which
was nearly self-administering. The ¢losed-ended gquestion
format wds retained permitting pre-coding to computer
punch cards. It also reduced to a minimum the amount of
probing and interpretation required by the interviewers,
most of whom had no prior interviewing experience.

Field Work

The interviewers were students at the University.

The economic situation during the summer, with a shortage
of seasonal employment, gave the investigators a large pool
from which to draw. As a result, the field staff were ma-
ture and experienced in working with people. In addition
the students lived in or near the clusters assigned them,
and were familiar with their areas and with the character-
istics of the people residing therein.

About six hours were spent in preparing the interview-
ers, 1In addition to thoroughly reviewing the interview
schedule and procedures to be followed, each interviewer
conducted at least four practice interviews, each followed
by a discussion of any questions that had arisen. Ques-
tions where some interpretation was required, such as
type of occupation, were reviewed at great length to
establish reliability between interviewers,

The interviews were conducted furing the six-week per-
iod between August 1 and September 15, 1971. This time
period was selected for several reasons. Since water-
based activities concentrate in the summer months, interest
and recall ability would be high, It was also possible,
with this time period, to reach some seasonal residents of
the area and also to reach those permanent residents who
may have vacationed elsewhere, 1In addition, it was felt
that this span of time would be sufficient to complete the
interviews assigned. Each interviewer was assigned 150
hougseholds in ten clusters. In a few cases, all the inter-
views were not completed in the time available.
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At each household, the interviewer gueried the house-
hold lead, In most cases, put not all, this was a male.
In instances where the household head was not available,
two call backs were made. After the third call,
substitutions were made. Substitutions were also made for
vacant or non-existing addresses. The address 1in closest
proximity to the cluster was chosen for this purpose.
No substitutions were made in instances where the household

head refused to be interviewed,

Completed instruments were returned to the investiga-
tors within one or two days. These were reviewed carefully
and where any questions or difficulties were noted, they
were resolved at once, Nearly all of the returns that were
unusable were received in the first few weeks. Generally
this was due to missing data.

The summary of returns was as follows:

Completed and usable returns 2,174
Households not contacted 542
Refusals 188
Completed but not usable 66

Total initial sample 3,000

Ixcluding households not contacted, there were 2,438
households surveyed., On this basis, the summary of returns
expressed as percents was:

Completed and usable returns BB.4%
Completed but not usable 3.9%
Refusals 7.6%

Analxsis

Three major categories of analyzing and reducing the
data were employed, with major emphasis on the first two.
The initial stage was to provide a descriptive summary
of ?he responses to each guestion, In doing this, tabu-
;atlons were done by place of residence in order to provide
lpformation for local jurisdictions as well as the total
five-county area, Summary tables, then, have been divided
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into seven places of residence; the five counties, with

the Green Bay metropolitan area tabulated separate from the
remainder of Brown County, and a seventh category comprised
of seasonal residents. These summary tables are presented
in the Appendix.

The second analysis process consisted of calculating
cross tabulations and Chi square tests of significance to
explore relationships between variables where differences
were hypothesized. In addition to comparing single items
a reduced number of variables were selected for comparing
sub-groups of the population identified by manipulation of
the original variables. Thus, for example, Chi square sta-
tistics were used to compare participants with non-
participants, those who use Green Bay for water-based
recreation with those whose activity took place on some other
water body, comparisons by primary activity, by primary lo-
cation of the activity, and so on,

Throughout this analysis, attention was focused on three
major water-based recreation activities: fishing, motor
boating, and swimming. Data was collected on five other
water-based activities to provide summary descriptions of
participation in all water-based and water-related activity
but these were not used in preparing cross-tabs or calcula-
ting Chi square statisties.

The third analysis scheme will consist of multivariate
analysis of a sub-set of variables to identify population
sub-groups. A cluster analysis is currently underway,
having been delayed by the need tc acguire a program
from a British university and adapt it to the hardware
available.
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CHAPTER V

THE FINDINGS DESCRIBED

Characteristics of Respondents

The most striking characteristic about heads of house-
holds is that their median age is almost double that of the
total population. Respondents in this study, with a median
age of 48.5 years, were slightly younger than the median
age 49.1 of all household heads in the five-county area.
Sixty percent of those sampled were over 45 vyears of age,
and about 21 percent were 65 or more. The heads of
households in Brown County, with its metropolitan Green Bay
area, are a few years younger than those in other counties,
This reflects the typical rural to urban migration pattern
and imbalance in age distribution., Household heads in
Door County, on the average, are nine years older than those
in Brown County, while those in Marinette and Oconto are
about seven years senior.

This rural to urban migration pattern is also reflected
in data on length of residence in the area. Thirty-three
percent of the heads of households in the Green Bay
metropolitan area have lived in the area more than 35 years,
Comparable figures for the remainder of Brown County, and
for Door, Kewaunee, and Oconto Counties are 51, 57, 60, and
57 percent respectively, The percent residing in the area
35 years or more from Marinette is 44, perhaps reflecting
the influence of the City of Marinette,

) Among the household heads reporting, fifteen percent,
including six percent who were never married, had no c¢hilg-
ren. Twelve percent of the household heads had one child,
43 percent had two or three children, 19 percent had four
or five children, and 11 percent had six or more children.
The relatively high proportion of large families would be
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expected in a region characterized by family farms and by
conservatism regarding matters of birth control and family
planning, Family size is often used as a variable to explain
differing kinds and amounts of recreation activity participa-
tion. Fishing, boating, and swimming, however, are among

the most popular family activities,

Consistent with the large proportion of households in
the oldex age groups, in nearly 30 perxcent of the
families, all the children were over 21 years old. About
45 percent of the families have children under 15 years of
age, of which 21 percent have pre-school children under
five years old,

Most of the respondents in this survey were male,
since at each residence, only the head of the household was
interviewed., The percent of females responding was 17,9,
which compares with 1970 census data indicating 17.4
percent female household heads in the five-county area.

Respondents were not asked to report household income,
though this data is often used in explaining or predicting
recreation choices and activity patterns. Questions
about two variables highly correlated with income, namely
occupation and formal education, were included.

About 11 percent of the household heads responding had
graduated from college. Among seasonal residents, the
percent of college graduates was 22 percent, or double that
of permanent residents. Geographic breakdowns again reflect
rural-urban differences, including age imbalances. Sixteen
percent of the household heads from the Green Bay metro-
politan area were college graduates, compared to five per-
cent from Door and Kewaunee Counties and seven and eight
percent from Oconto and Marinette Counties respectively.
Green Bay household heads were alsc least likely to have
concluded their formal education with grade school, with
four percent in this category. In Marinette and Oconto
Counties, 12 percent did not attend school beyond grade
six, while among Door and Kewaunee residents, the figure
was eight percent. For the total sample, 35.7 percent
completed high schoecl, 15.2 percent attended but did not
complete four years of college (including some who completed
two-year programs), and 1l1.4 percent had received baccalau-
rate degrees.

Among all household heads responding, 69 percent were
employed full-time. Retirees made up 18.3 percent of the
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sample. The smallest percent empleyed full-time and
largest percent retired resided in Door and Marinette
Counties, with non-resident seasonal visitors also in~
cluding 22 percent retirees. Since Door and Marinette
Counties experience the greatest influx of visitors, these
figures together suggest a cause-effect relationship. That
is; people may tend to retire to those areas which they
visit during vacation periods. Second homes, it appears
may become the permanent home upocn retirement,

Four and one-half percent of the respondents were
not presently employed full~-time, with the highest
percentage among Door County residents and lowest among
Oconto County residents at eight and two percent respective-
ly. One percent of the sample was students, while slightly
more than seven percent were housewives.

Anong full-time workers, 62 percent were employed in
private enterprises and an additional 23 percent were
self-employed, Fcourteen percent were employed in the
public sector by government at all levels and the remain-
ing two percent were employed in various non-profit agencies.

Occupation type of the full-time employees, grouped
by census categories, is summarized helow.

Professional, technical and kindred 1l4%
Managers, cfficials, proprietors 16%
Clerical 3%
Sales 7%
Craftsmen, Iforemen 9%
Skilled, semi-skilled 26%
Service workers, laborers 15%
Farmers 9%

The small percentage in clerical and sales categories is
due, in part, to the small percentage of women in the
sample, half of whom were housewives and an additional num-
ber retired,
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Marked differences, according to place of residence,
appear 1in two categories. The percentages in the first two
categories of occupation type were highest among Green Bay
and Brown County residents and among seasonal residents,
The proportions engaged in farming were highest in Kewaunee
and Oconto Counties and lowest in Marinette County and, of
course, the metropolitan area of Green Bay.

Of the 2,054 interviewees whose permanent residence
was in the five-county area, nearly 85 percent reported
that they were married, This is somewhat higher than the
proportion of the region's population married according to
the 1970 census data. The census figure was 77 percent,
The difference might be explained in two ways. Firstly,
the likelihood of contacting a person in a single-person
household is somewhat less than when there are two or more
househeld residents, Secondly, the interview schedule
question did not include such categories as widowed or
diveorced and perhaps some respondents who once were
married reported married as their present status.

Of the total 2,174 respondents, 400, or 18.4 percent
owned a camp or cottage. This figure is somewhat mislead-
ing in that 94 percent of those whose permanent residence
was cutside the five-county area owned a camp or cottage
while 14 percent of the residents cof the five-county
area owned a camp or cottage. The greatest percentage
of ownership among permanent residents was 25 percent among
Green Bay residents while Door and Kewaunee residents includ-
ed only nine and four percent camp or cottage owners
respectively. Over 80 percent of the camps or cottages owned
were leocated in Marinette, Oconto and Door Counties. Two
percent of the respondents owned a camp or cottage outside
of the five-county area.

Fifty-twe percent of the respondents owned one car,
and 32 percent owned two. Seven percent cowned three cars
or more, while about eight percent did not own a car.

Two or more car households were most prevalent in Qconto
and Brown Counties at 43 and 44 percent respectively, and
least prevalent in Door County with 29 percent.

The following list summarizes ownership of other
recreational equipment used in water-related activity. More
precise ownership data, including breakdowns by seven
places of residence and the exact number of items owned,
is presented in the Appendix, Table A-3.
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Boat (s) 27.8% of the households
owned one oy more

Fishing tackle (sets) 71.5%

Water skiis {pair/s/) 8,9%

Camping trailer or unit(s) B.7%

In addition to questions relating to ownership of recrea-
tional equipment, respondents were asked whether or not they
had rented recreational facilities or equipment during the
past year. Seven percent reported having rented a camp
or cottage, two-thirds of which were located cutside the
five~county area, Approximately seven percent had rented
a boat during the preceeding twelve months and about four
percent had hired a charter boat for fishing., One and one-
half percent had rented a camping trailer or unit.

Participation in Recreational Activities

Fishing

By far the most popular water-based recreation activi-
ty in the five-county area surrounding CGreen Bay is fishing.,
Fifty-three percent of the household heads interviewed re-
ported having fished one or more times during the pre-
ceding twelve month period, Since participation frequencies
were grouped in categories for analytic purposes, an exact
mean ccould not be calculated. A mean of 16.5 fishing
occasions per fisherman during the past twelve months is
a close approximation.* For the total sample, this would
be an average of about 8.8 fishing occasions for the year.

The greatest proportion of fishermen among the seven
residence groups was, as would be expected, in the seasonal
resident population. Seventy-eight percent of seasonal re-
sident household heads fished one or more times during the

*Based on multiplying the number of participants times the
mid point of the frequency category, and assigning 60 as
the mid point of the "over 50" category.
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past twelve months. Further, as Table A-6, page 168, in-
dicates, they fished more freguently than those from other
resident groups. By comparison, Door and Kewaunee County
household heads were less likely to have fished the
previous year, and fished less frequently, than residents
of Green Bay or Brown, Oconto, and Marinette Counties.
Forty percent of Door and 42 percent of Kewaunee County res-
pondents had fished at least once during the twelve month
period., Among permanent residents, those from Oconto and
Marinette were more likely to have fished, and fished more
frequently, than respondents from other areas. A partial
explanation for this can be attributed to the wealth of
lakes, rivers and streams in these two counties.

The abundance of lakes, streams, and rivers in Oconto
and Marinette Counties, and the popularity of fishing among
their residents, help explain the finding that "inland" lakes
(in this region the term "inland" commonly refers to lakes
other than Lake Michigan) and streams and rivers were near-
ly twice as popular as the Bay or other parts of Lake
Michigan. 0f the total sample, 32.6 percent of the respon-
dents reported having fished on inland lakes during the pre-
vious twelwve month period, while 27 percent fished streams
and rivers. By comparison, approximately 17 percent fished
on Green Bay and 14 percent fished on Lake Michigan. (In
this region, people distinguish between the Bay of Green
Bay and Lake Michigan as if they were separate water
bodies.) A large portion of fishermen fish at more than
one site, so the four location categories employed here are
not mutually exclusive, However, the analysis included iden-
tifying the location used most often; hereafter referred
tc as "primary" location,

Of tihe four location categories, inland lakes again
ranked as the most popular “"primary" location; twice as
popular, in fact, as any of the other locations. About
22 percent of those who fished during the previous twelve
months fished on Green Bay more frequently than other water
bodies. An almost identical number of fishermen fished
streams and rivers more often than the Bay. Lake Michigan
or smaller (inland) lakes. About 12,5 percent fished
Lake Michigan more frequently than other locations.

With the exception of Door County, the majority of
whose fishermen fished on the Bay, and Kewaunee County, whose
fishermen were most apt to fish Lake Michigan, inland lakes
were the primary fishing location of residents of every
area.
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Among those who fished Green Bay at least once during
the past twelve month period, the areas of the Bay used most
frequently were areas three and four (see Figure V-1, p. 78},
accomodating about 31 and 26 percent of the users respectively.
Areas one and two were each used most frequently by between
18 and 19 percent of all theose who fished on Green Bay,
while the northern-most area received only about five
percent of the total recreational (sport) fishing on the

Bay L]

Swimming

Swimming ranked as the seccond most popular water-based
recreation activity among the heads of households surveyed,
Of the 2,174 respondents, 966, or 44 percent reported at
least one swimming ocgasion during the previous twelve month
period, As noted earlier, frequency of participation re-
sponses were grouped, and a mean frequency must be approx-
imated. The mean number of swimming coccasions during the
preceeding twelve months 1s estimated to be 17 - 18 occasions
per swimmer, For the total sample, including non-swimmers
as well as swimmers, the mean number of swimming occasions
per vear was slightly less than eight.

Once again, the seasonal resident group included the
highest proportion of swimmers. Sixty-seven percent cf the
120 seasonal residents swam one or more times during the
twelve months preceding the interview., They also swam more
frequently than thoese in the other place of residence groups.
Residents from Green Bay and its suburban area, and those
from Brown County included the second and third highest pro-
portion of swimmers at 53 and 50 percent respectively. Here
ton, the frequency of participation among participants from
these areas was second only to that of the seasonal residents,
The lowest percent of participants and rates of participa-
tion were from Kewaunee and Door Counties. Only 19
percent of Kewaunee residents swam during the previous twelve
months while among Door residents the percent was 26, Age,
cdgcation, and occupation characteristics are related to
swimming participation in a way consistent with these results.
'or example, Green Bay area and Brown County residents are,
by comparison, younger than residents of other areas and
among the better educated. Seasonal residents, while
be1ng older than residents from other areas in the region,
included the highest proportion employed in professional
and managerial occupational categories.
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0f the 966 household heads reporting one or more swim-
ming occasicns during the previcus twelve months, 709, or
73 percent, did no swimming at all in Green Bay. Thus only
27 percent of those who swam at least once during the year,
swam in Green Bay. Of the entire sample, only 12 percent
swam in the Bay during the previcus twelve month period,

The most popular type of swimming area, by a wide
margin, was inland lakes. Twenty-seven percent of all re-
spondents reported swimming at an inland lake location.
Second in order of location of swimming activity was swim-
ming pools. Just over 17 percent ¢f all respondents swam
at a pool during the twelve months prior to the interview.
Lake Michigan was used least freguently of the five location
categories, with 4.5 percent of the respondents swimming
in Lake Michigan.

Residents of Door County, aleong with seasonal visitors,
were more likely to swim in the Bay than were other resident
groups. Among Green Bay and Brown County residents, inland
lakes and pools were more likely used than was the Bay, and
in Marinette and Ocontoc, inland lakes and streams are rivers
were most popular.

Of the 966 swimmers, 4€¢4, or 48 percent, reported
swimming at inland lakes more freguently than at the other
locations, Twenty-three percent swam at pools more cften
than other places. The Bay was used more frequently than
other locations by 17 percent of the swimmers, or eight
percent of the total sample.

Among those who swam one or more times on the Bay, areas
three and four (Figure 1, page 78 )} were used more often
than other locations, The two southern most areas received
17 and 18 percent of the Bay use respectively, while area
five at the north end received eight percent of the use,

Boating

Boating {only motor boating is included in this cate-
gory) participants numbered 738 or 34 percent of the 2,174
respondents, making it third in popularity behind fishing
and swimming. Approximating the mean number of boating
occasions from grouped frequencies indicates between 10 and
11 boating occasions per boater per year. The mean for the
total sample, then, would be about 3.5 occcasions per year.
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As with fishing and swimming, the highest proportion
of boaters was found among seasonal residents. Fifty-six
percent of the seasonal resident household heads reported
one or more boating occasions. By comparison, the lowest
proportion of boaters was found among Kewaunee residents
where only 15 percent of the respondents reported any
boating during the previous twelve month period, The pro-
portion of boaters among Oconto, Brown County, and metropol-
itan Green Bay area residents was 40, 39, and 36 percent
respectively, Only 24 percent of the respondents from
Door County reported any boating while the percent of
boaters among Marinette residents was 28.

Frequency of participation was also highest among
the seasonal residents and those from Brown County and the
Green Bay metropolitan area. Residents of these areas were,
then, more likely to go boating and to go boating more
frequently than were residents from the other areas included
in the study, Water-based recreation activity seems to be
cumulative in this manner, and algo cumulative in that those
who participate in one activity tend to participate in other
activities. To illustrate: 1,502 household heads partici-
pated in at least one of the three activities (fishing,
swimming, or boating}. Totaling the number of participants
in each of the three activities yields a sum of 2,856,
which means a 80 percent overlap between user groups.

As was the case with fishing and swimming, inland
lakes were the water bodies most frequently used by
boaters, but the Bay was almost equally popular. Of the
total sample, about 17.5 percent boated on an inland
lake during the previous twelve months and slightly more
than 16 percent boated on the Bay of Green Bay. Only about
eight percent of the population boated on a stream or river
at least cnce, and only 4.5 percent had been boating on
Lake Michigan,

Among boaters, inland lakes and the Bay of Green Bay
were mentioned almost an equal number of times as being the
"primary" boating location, with 41 percent of the boaters
citing inland lakes and 40 percent citjng the Bay. Only
about five percent reported Lake Michigan as the primary
location, the cther fourteen percent doing more beoating on
streams and rivers than at other sites. Seasonal residents
and those from Door County were more likely to bocat on the
Bay than those from other areas. Those from c¢ity and sub~
urban Green Bay, and from Brown and Marinette Counties more
likely boated on inland lakes than residents of other areas
but also did much boating on the Bay,
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TABLE V-1

PARTICIPANTS, PARTICIPANTS USING GREEN BAY, AND PARTICIPANTS USING
THE BAY PRIMARILY: FISHING, BOATING, SWIMMING

Fishing Boating Swimming
$ of all % of ¥ of all % of all % of
Respon- Fisher=- Respon-— % of Respon- Swim=-
Number dents men Number dents Boaters| Number dents mers
Total Sample 2174 100 2174 100 2174 100
Did not participate
-- past 12 months 1022 47 1436 66 1208 56
Did participate
{1l or more tines) 1152 53 100 738 34 100 366 44 100
Did not participate
on Bay 779 36 68 380 18 53 709 33 73
Did participate
on Bay 373 17 iz 348 lé 47 257 12 27
Did not use Bay as
primary location 898 41 78 437 20 59 800 37 83
Did use Bay as
primary location 254 12 22 301 14 41 lee 8 17
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Among those boating on the Bay, only four percent
reported using the northern most area (Area 5 on Fig, V-1)
while the remaining 96 percent of use was spread rather
evenly over the other four areas. The percent use dis-
tribution, starting from the south end of the Bay, was
23, 24, 27, and 21 percent respectively.

Primary. locations where the fishing, swimming, and
boating activity took place are summarized in Table
v-1.

A total of 1,502 household heads participated in at
least one of these three major activities during the previous
twelve month period. Thus 672 household heads, or 31 per-
cent of the total were non-participants. A total of 842
household heads, or 39 percent of the total reported fishing
more frequently than swimming or beating. Fishing, then,
could be regarded as the major activity, while ten percent
did more boating than any other activity. Table VII-1,
page 122, summarizes, for each activity, the percent of par-
ticipants and the percents for whom the activity is the
major activity. It indicates clearly the relationship
and relative importance of these three water-based recrea-
tion activities,

While not included in the analysis in the following
sections, participation data for five other activities
based on or related to water was gathered in the survey.
The following Table summarizes the percent who participated
in each of the activities, and the percent who participated
at least once on or near the Bay of Green Bay.

TABLE V-2
PARTICIPANTS AND PARTICIPANTS USING AREAS ON OR NEAR
GREEN BAY: GSELECTED ACTIVITIES

Percent Who
Percent Who Participate On

Activity Participate _Or Near Bay
Picnicing or just relaxing 73% 32%
Camping 17% 3%
Duck Hunting 12% 6%
Water Skiing 10% 33
Sailing 5% 3%
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Participation Deterrents

In reference to participation in each of the three
major activities (i.e,, fishing, boating and swimming)
respondents were asked a series of guestions as follows:
those who did not participate were asked to state the major
reason why they did not; all respondents were asked if they
would like to participate more freguently: those indicat-
ing a desire to do more were asked the reason for not
doing so.

In virtually every study where questions of this
nature are posed, the major reason for not participating
or for not participating as much as desired is some varia-
tion of lack of time. 1In many cases, the validity of such
a response is unquestioned. However, for a very large pro-
portion of those who report time restraints, the problem
is not the lack of discretionary time but the relative
priority given various time use alternatives.

It is also recognized that among deterring factors,
the lack of time is one of those deterrents from which pub-
lic resource policy and management is somewhat remote. It
should be noted, however, that further declines in time
spent at work will continue to increase participation rates.
Too, the manner of distributing additional discretionary
time is of equal consequence. Fifty-two, three-day week-
ends may be one virtue of a four day work week. It may,
on the other hand, be one of the vices. In either case,
responses of the "net enough time" variety were not
recorded. Instead, respondents were probed to ascertain
another major deterrent identified by the respondent.

Fishing

Among those who did not fish during the twelve
months preceding the study, the majority reported that they
were just not interested in fishing, About 60 percent of
the non-fishermen reported lack of interest as the reason
for not participating, Advanced age or ill health was found
to be the next most frequently mentioned deterrent,
accounting for about 13 percent of those who had not fished
during the previous twelve month period. Not owning a boat,
not catching any fish, and having to travel too far as de-
terring factors were each menticned by about six percent
of the non-fishing group. Cost, poor water guality, and
crowded conditions were the least significant deterrents.
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Nearly 1,300 household heads, or &0 percent of the
respondents, indicated a desire to do more fishing than they
did the previous year. About one—third of the non-fishermen
indicated a desire to do more, In contrast, nearly 80 per-
cent of those who had done some fishing indicated a desire
to do more. Lven among those who reported fishing 50 or
more times during the previous twelve months, over 70 per-
cent indicated they would like to do even more fishing!

When this group of respondents was asked why they did
not do as much fishing as they desired, the deterrents men-
tioned most frequently differed substantially from the non-
participant group. The two most important reasons for not
doing more fishing were "too far to travel” and "never
catch anything," followed by "don't own a boat," The least
frequently mentioned deterrents were, as before, poor water
gquality and crowded conditions. Some 174 respondents, or
about 12 percent of those desirous of deing more fishing,
indicated that lack of interest on the part of other family
members is what kept them from participating more,

It should be noted that though only one response was
recorded, the deterring forces are not mutually exclusive.
This applies regardless of the activity being referred to,
whether fishing, boating or swimming. Thus, it is possibkle
that a person reporting travel distance as being too far
is responding to the fact that sites closer by are too
crowded, that he regards the water guality as inadequate
or that he never catches any fish at nearby places. Inter-
viewees were asked open-ended guestions about deterring forces.
No suggestions or alternatives were presented to them, nor
were their responses probed., 5o it is possible that these
guestions interact in such a way that exact numbers may be
more realistically regarded as close approximations in
cases where a cause-effect relationship among alternatives
might exist,

Boating

Among those who had done no boating last year, about
half reported no interest in the acitivity. As would be
gxpected, not owhing a boat was also a major deterrent, and
1t must be assumed that a boat is just too expensive for
many of these respondents. BAn additional four and one-half
percent of the non-boaters said very directly that they couldn't
afford the activity, so cost was apparently the major
deterrent for about one-third of the non-boaters interviewed.
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Only about three percent of the non-boaters mentioned
travel distance as the major deterrent and less than two
percent reported being deterred by poor water guality,

Of the total 2,174 respondents, 1,063 (or about 49
percent) expressed a desire to do more beoating than they
had done during the previous twelve month period. Sixty-
four percent of those who had done no beoating during the
previous year alac had no desire to do so, while 36
percent did wish to do some boating. Among those who had
done sonme boating, 74 percent would like to have done more.
Even among those who reported 50 or more occasions boating,
half desired to have done even more.

For the 1,063 pecple whe would like to boat more
frequently than they did, not owning a boat and/or the
expense involved was the major obstacle., BAbout 65 per-
cent of the group boated less frequently than desired for
this reason. Travel distance was the main deterrent of about
14 percent and lack of interest among other family members
deterred 13 percent. About eight percent participated less
fregquently than desired due to poor water quality and just
under four percent were deterred by crowded conditions.

Swimming

0f the respondents who did not swim during the
twelve months preceding the study, about 40 percent
expressed no interest in swimming. Approximately 28
percent reported that the major reason they did not swim
was because of poor health or advanced age. About 19
percent of the non-swimming group said that not knowing how
to swim was the main reason for net participating.

That the water was "too dirty" was mentioned as the
main obstacle to participation by about seven percent of
the group, while about five percent cited travel distance
as the main reason. Only about one percent of the non-
swimmers indicated crowded conditions as the major deterrent
for them,

Forty-three percent, or 546 of the 2,174 respondents,
reported they would like tc have done more swimming than
they did during the preceding twelve month period. Twenty-
six percent of the 1,208 non-swimmers expressed a desire
to swim, while among those who swam one or more times dur-
ing the past one year period, just under two-thirds said
they would like to have done more swimming.
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As was the case with fishing, the important deterrents
mentioned by those desiring to participate more differed
markedly from those who did not participate at all. Having
to travel too far was mentioned by 270 respondents (28 per-
cent) as the reason for not swimming as much as desired.
About 16 percent of the swimmers said the water was "“too
cold" and another 15 percent reported not swimming more be~
cause the water was "too dirty." Four other deterring fac-
tors were mentioned by between nine and 12 percent of
those who desired to have done more swimming than they did.
Problems of age or ill health, inability to swim, lack of
interest among other family members, and "overcrowding" were
each mentioned by 90 or more respondents,

Those who had participated in fishing, boating, or swim-
ming were asked one other question related to their partici-
pation, They were asked why they preferred the place they
participated most frequently rather than some other place,
Among fishermen, the two most important reasons why they
fished where they fished were that the area was close by
and that they cought more fish there. That the water was
"cleaner" than at other locations was also mentioned fre-
guently, being cited by about 14 percent of those having
fished in recent years.,

Boaters responded to this question in somewhat the
same way as fishermen. About 45 percent of the boaters
reported proximity as the major reason for preferring the
spot where they do most of their boating, About 20
percent reported "cleaner" water as the major attraction
for them, while about eleven percent each reported that the
area was "prettier” or the people "friendlier," Comparative-
ly few boaters were attracted to the area they boat most
frequently by the launch, harbor, or marina facilities or
because the area was not too crowded. Response to these
variables was lower than one might expect, Perhaps what
is reflected by this is not the overall adequacy or inade-
quacy of these facilities but the lack of alternatives For
the boater or the lack of variety among facilities available.
Among fishermen, launch facilities was also the least im-
portant of the six "attractiveness" variables,

Among swimmers, the order of response magnitudes changes
somewhat and "cleaner" water was the most impertant reason
for preferring one area to another. That the area was close
by was also mentioned by a large percent of swimmers, and
these two reasons, together, were cited by about 80 percent
of the respondents. About six percent of the respondents
mentioned "not too crowded" and another six percent thought
the facilities were better there than elsewhere,
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Locations Used Most Frequently

Participants in each of the three activities were
asked now frequently they participated at each of four water
resource locations; Green Bay, elsewhere on Lake Michigan,
inland lakes, streams or rivers. For swimmers, swimming
pools was a fifth rescurce type. From this it was possible
to determine the water resource type used most frequently.
Twice as many fishermen and swimmers participated most
frequently at inland lakes than at any other resource. For
boaters, Green Bay and inland lakes ranked equally. A sum-
mary of locations used most frequently by each of the
activity groups is provided in Table VII-3 on page 124 .

That more people use inland lake water recreation re-
sources than other water resources does not necessarily
imply that these areas are preferred over others, It is
necessary to know why people participate, where they par-
ticipate, This is summarized in the following table,
Table V-3,

There being three dimensions, there are three perspec-
tives from which to approach the Table. The relative im-
portance of each of the reasons cited is one. For example,
the vast majority of boaters and swimmers cited either prox-
imity ("is close by") or water quality ("the water is
cleaner there"). For fishermen, the major reasons for
fishing an area more frequently than other areas were prox-
imity and success ("I catch more fish there") and to a les-
ser extent water quality, though this is no doubt related
to success. Good facilities for the activity and visual
qualities ("it's prettier than other places") were infrequent-
ly mentioned. Again, however, it should be noted that
these findings do not mean that facilities or beauty are
not important., More likely, it means that there are a num-
ber of areas available where facilities are equally good
or bad, areas equally beautiful or ugly. Given that, a re-
spondent would more likely choose reasons where distinctions
between areas are more readily identifiable. The difference
between an area near by and one far away is clear,

A second approach is to compare responses between those
using one area to those using another, Thig is more straight
forward, and it is abundantly clear that the major reason
Green Bay is a primary location for activity is proximity.

In comparison, for those using inland lakes primarily,
proximity appears to be much less important a reason. The
attractions of inland lakes seem to be sufficient to over-
come longer distances, if one considers that most ¢of the
population lives close to the Bay; closer, no doubt, than
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to i1nland lakes. This is especially significant because
of the finding that inland 1lake sites are by far the most
frerquently mentioned primary use locations.

A third approach to the Table is to compare responses
between different activity groups. Note, for example, that
fishermen are somewhat less apt to fish an area because it
is close by than are boaters to boat an area, or swimmers
tc swim 1it. This lends further credence to the suggestion
made elsewhere that there is an intensity to fishing parti-
cipation which surpasses that of swimming or boating. Note
too, that "cleaner water™ is much more important to swimmers
that to boaters. The importance of fishing success accounts
for the comparatively low response to clean water as the
reason for fishing that area fished most often, recognizing
that these are not mutually exclusive alternatives,

Bay Use Location Determinants

A separate question related to the question of why one
area is preferred to another was asked. This question dif-
fered in that the guestion was directed to the Bay only,
rather than to the site the person actually used most fre-
quently, In this case, each respondent was asked what
(s)he thought was the major determinant of the location on
the Bay people chose to use for water-based recreation.
Respondents were asked to choose one of four parameters,
each related to an attractability - accessibility dimension,

Of the four alternatives, proximity was judged the
major reason by just over 31 percent of the population,
But, good facilities at the site were judged most important
by over 36 percent, making this the most frequently mentioned
variable. That the place chosen was "nct too expensive™
was the least frequently mentioned variable, 1l percent
responding this way. Twenty-one percent thought the most
important reason was that the chosen site was "not too
crowded, "

The percent of respondents choosing each of these
variables was different for different places of residence.
Respondents from the Green Bay area and from Brown and
Oconto Counties were most likely to cite proximity as the
major determinant for Bay users. The highest percentage
was from Oconto County (41 percent}. The lowest percentage
was from Marinette County with only 19 percent citing
proximity as the major Bay site location determinant,
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Figure V-1 Green Bay Recreation Use Sectors
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Marinette residents were most likely to say that good facil-
ities were the major reason for selecting a location for
water-based recreation activity on the Bay. Seasonal
residents, and those from Door, Kewaunee, and Marinette
Counties mentioned not being too crowded as the major
determinant more frequently than residents of other areas,
Quite likely, this reflects more frequent exposure of
residents of these areas to crowded conditions, such as
occur on summer weekend peak days. If not, then it must
certainly reflect growing concern on their parts,

Little variation was found between people who used the
Bay as primary location of their activity and those more
frequently using other sites, This was also generally
true when comparing Bay users according to the area of
the Bay they used most frequently, although it was ap-
parent that those using the two southernmost areas rated
proximity as the major determinant more frequently than
users of other areas (Figure V-1). Among those whose
activity centered in the central and northern regions,
good facilities and not being crowded were more frequently
cited as reasons for selecting the Bay area used.

Description of Green Bay Waters

Of the 2,174 heads of households interviewed, 1,072,
or nearly 50 percent, regard Green Bay as "dirty." Only
four and one-half percent of the total responded "clean"
when asked how they would describe the Bay's waters, though
an additional 15.7 percent thought Bay waters "reasonably
clean." Over 21 percent regarded the Bay as "somewhat
dirty." The remaining nine percent volunteered that the
description would depend on the location on the Bay.

Frobably most observers would agree with those who
indicated that different places on the Bay should be
described differently, As most recognize, the southern (and
particularly southeastern) section of the Bay is "dirty"
by comparison to the northern portions, Yet only nine
percent volunteered that information to the interviewer,
What respondents seemed inclined to do was attribute the
Bay's water quality in areas closest to their place of
residence to the entire Bay.

Two out of three residents of the City of Green Bay
and of Brown County stated that the Bay was "dirty."
One-half of the Kewaunee residents replied dirty, about one-
third of the Oconto and Door County residents replied dirty,
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TABLE V-4

DESCRIPTION OF GREEN BAY WATERS BY PLACE OF RESIDENCE:

Reason—- Some- Depends
ably what on
Clean Clean Dirty Dirty Location
N $ % % % %
Brown County 335 2.1 6,9 16.4 65.4 9.3
Green Bay and
Suburbs 706 1.1 5.4 17.3 ¢68.6 7.6
Door County 192 17.2 21l.4 17.2 35,9 8.3
Kewaunee
County 129 3.1 15.5 25.6 50.4 5.4
Harinette
County 462 6,1 30.7 24,9 25.8 12,6
Oconto County 230 2.6 20.9 33.9 35.7 7.0
Seasonal
Residents 120 9.2 25,0 25,0 28.13 12.5
Total 2,174 4.5 15,7 21,4 49.3 9.1
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while Jjust over one-fourth of the Marinette residents and
the seasonal residents (most of whom are located in Marinette,
and northern Oconto and Door Counties) responded that the

Bay was dirty. Given the distribution of the population

and the varying descriptions appropriate, depending on the
location on the Bay, the composite appears to be a reasonable
portrayal of the existing conditions. As Table V-4 indicates,
respendents recognized that water quality of the Bay varied
from one location to another, but they tended to respond

to the area of the Bay nearest their place of residence.

There were many other variations between groups in de-
s¢ribing Bay waters, Fishermen who do most of their fish-
ing on Lake Michigan were most apt to describe the Bay as
"dirty" (63 percent}, while about one-half of the Bay and
inland lake fishermen said "dirty." Only about 40 percent
of the lake and stream fishermen used that description,

Among boaters, those who did most of their boating on
inland lakes were most apt (58 percent) to describe the
Bay as "dirty," though Lake Michigan and Bay boaters used
that description (54 percent) almost as often. Again,
those boating streams and rivers more than other sites were
least apt to describe the Bay as dirty (38 percent}.

Swimmers using different locations for most of their
activity alsc differed in describing the Bay of Green Bay
waters. As with fishing and boating, those swimming mostly
on sStreams or rivers were least likely to describe Bay waters
as "dirty." Also, as before, Lake Michigan swimmers were
most likely to describe the Bay as dirty; at a rate of 65.5
percent, this was even a higher percentage than among those
using swimming pools for most of their activity. These com-
parisons of descriptions according to where people do their
water-based recreation seem to indicate that the descriptions
are based on comparing Green Bay waters to the waters cne
is most accustomed to using.

This variation in describing Bay waters was also
evident between different groups of fishermen, hoaters, and
swimmers all of whom used the Bay, but at different locations
along the north-soutih axis. Though except among boaters,
the differences {Chi square .0l) were not significant, the
trend was clear among all three user groups. Those who used
the southern portions of the Bay were mo re likely to describe
the Bay as dirty than were those who used the more northerly
areas.
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Clearly, the term "dirty" isn't very clear. Technically,
the term would more closely resemble turbidity than other
conditions. But the respondent might have a number of other
parameters in mind; fecal coliform, perhaps, oOr algae. This
type of description, however vague to those highly conver-
sant with water resources and water resource problems, is
nonetheless important as the respondent's attitude and feel-
ing is also reflected in these terms.

Still, a more precise understanding of what people of
the area regard as the water quality of the Bay, and what
they regard as major problems to those who would use it for
various recreations, is of major importance. So two gques=-
tions, dealing more specifically with water guality parameters,
were addressed to every respondent.

The two questions were used in order to get responses
to slightly different dimensions, to elicit two responses
without making the instrument complex, and to separate phy-
sical properties of the water from other types of water guality
variables. To facilitate this process, each respondent was
given a sheet with two lists, and asked to gselect from each
list the one element which bothered him most about the
Bay, or the one he thought was the biggest problem for Bay
users. The two lists, and percent response to alternatives
on each list was:

Water is too cold 6?9 Water is cloudy 12?6
Unpleasant smell 46,7 Chemicals 11.7
Wind 6.5 Harmful bacteria 16,1
Waves 4,1 Suds, film, foam

on water 14.1
Junk on the bottom 20.5 Dead fish 45.5
Too many weeds 15,3

Those familiar with local history wculd not be surprised
by these percentages. The Bay has had a reputation for "bad
odors" for nearly 350 years. Present residents of the area,
most of whom probably know little of the descriptions of
the Bay made by early explorers, have repeated those early
descriptions to a large degree. Perhaps the sources of
unpleasant smells, now including odors resulting from certain

82



manufacturing processes, and the kinds of dead fish, most
notably the alewife, have changed. But the description of
the Bay, as these percentages make apparent, has not.

Again, responses to these two questions varied to
some extent according to where the respondent resided,
Green Bay metropolitan area and Brown County residents were
most apt to indicate "unpleasant odor" as the biggest
problem for Bay users (56 percent) while seasonal resi-
dents and those from Door and Marinette Counties were least
likely to cite unpleasant odors as the major problem. This
pattern was reversed where "too many weeds" was the major
concern. Those along the lower Bay (southerly end) were
least likely to mention "weeds" as a major problem (about
ten percent) wihile 20 to 25 percent of the seasonal residents
and those from Marinette and Door Counties considered “weeds"
the major problem.

In comparing the responses to the two questions, it
might appear that the high proportion of responses to
"dead fish" and to "unpleasant smell” as major problems are
related as cause-effect. No doubt that is true to some ex-
tent. However, the highest proportion of respondents citing
"unpleasant smell" were residents of Green Bay and Brown
County and the lowest proportions were from Door and Mari-
nette Counties. But of those citing "dead fish" as a major
problem, the highest proportion were from Marinette and Door
Counties. This suggests that while residents of the south-
ern Bay area may have responded to odor problems resulting
from alewife die off and the like, they may also be respond-
ing to odors resulting from industrial and municipal acti-
vities, The alewife die off has been more of a problem in
the northern areas of the Bay than in the southern end,

Among fishermen, those using the Bay as the primary
location for their activity were least likely to cite "un-
pleasant smell" as the major problem for Bay users and most
likely to indicate winds, waves, and cold water as problems.
However, "unpleasant smell" was most frequently mentioned
by each of the primary use location groups, ranging from
37 percent among Bay users to 51 percent among those fishing
mostly inland lakes. There was little variation between
those fishing different locations in citing "dead fish" as
a problem; this alternative, again, most frequently cited
by all groups. Bay of Green Bay users were most likely to
indicate "cloudiness" of the water as a problem with 18
percent reporting cloudiness as a problem compared to ten
percent among fishermen fishing streams and rivers more
than other waters.
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The responses of boaters using different bodies varied
in much the same manner as fishermen. While "unpleasant
smell" was most frequently mentioned by each boating loca-
tion group, those using the Bay primarily were least apt
to report smell as the major problem and most apt to report
winds or waves as the major problem. To the second set
of alternatives, boaters using the Bay, like Bay fishermen,
were most apt to cite cloudiness as a major problem, Those
fishing streams and rivers mostly were least apt to report
cloudiness as a problem, and alsoc least apt to reply "dead
fish," though this alternative was still mentioned most
frequently by each boating location group.

Of all swimming location groups, those using the BRay
for most of their activity were twice as likely to report
that winds bothered them (about 16 percent)} as were other
swimming location groups. And though "unpleasant smell"
was reported as the most bothersome Bay problem for all
location groups, Bay swimmers were least likely to choose
that alternative. As with fishermen and boaters, those
swimming in the Bay more frequently than at other sites were
most likely to report "cloudiness" as a problem., But unlike
fishermen and boaters, Bay area swimmers were also most likely
to report “"dead fish" as the alternative of greatest concern
to them. This may be related to the fact that the swimming
activity on the Bay tends to concentrate a bit more north-
erly than fishing and boating, and that residents of the
northernmost counties, Door and Marinette, were also more
apt to cite the problem of "dead fish" than were residents
located further socuth.

Participants in each of the three activities, who used
the Bay more than other locations, were compared on the basis
of where on the Bay they participated most frequently.
Generally, those using the lower, or southern, end of the
Bay were most apt to rate "unpleasant smell" as a problem
and least apt to rate "water is too cold." This held true
for fishermen, boaters, and swimmers, Problems of winds
angd waves were mentioned more frequently by participants
using the more central locations along the north-south axis,
It is difficult to determine if this tendency means that
the problem of winds and waves is greater there than at other
Bay locations, or if problems such as odor or cold water
temperature were of s¢ little concern by comparison that
winds and waves were more of a problem than the other alter-
natives.
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Comparing different Bay location user groups on the
second set of alternatives yielded no significant differences,
This was true for fishermen, boaters, and swimmers.

Water Quality Improvement Funds

In the press and other news media, much has been made
of the problem of paying for environmental quality and for
c¢leaning up polluted air, land, and water resources. Usually,
it is assumed that through higher taxes or higher prices
for goods, or both, each citizen will have to pay more than
at present. This at a time when various kinds of taxes
are under heavier attack than usual and when taxpayers' re-
volts are going beyond the talking stage.

Without making any assumptions, which is to say each
respondent made his own, each interviewee was asked how much
federal expenditures to improve water quality should be in-
creased. Responses, while completely open ended, were
recorded in four categories as follows:

None 20.7% (N=449)
A little 32,4% {N=705)
Quite a bit 26.0% (N=558)
A lot 20.9% (N=454)

100.0% (N=2,174)

On questions of this nature, there is always a tendency to
respond in ways which would avoid extreme ends of the

scale. No doubt these figures reflect that tendency to some
extent, No doubt, too, these figures reflect differing as-
sumptions made by respondents; the group replying "none,"
perhaps assuming, moreso than other respondents, that they
would have to pay higher taxes, though some of them probably
do not regard water quality problems as serious encugh to
warrent more effort in this area. Perhaps some respondents
replied "none" to this question feeling that the polluters
should pay for cleanup efforts rather than the federal
government. Those replying that federal expenditures should
be increased "quite a bit" or "a lot" more likely felt the
problem merited greater effort, was a federal responsibility,
and would be willing to pay additional taxes if that were
required.
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In the interview, this gquestion preceded all questions
related to water quality or other properties, or to deter-
rents to participation, location preferences, or the like,
Farlier question to earlier questions had dealt only with
participation data, data on own@ng or renting recreation
equipment or housing, and certaln population ChaFaCterlstlcs.
§till, some courage and conviction would be regquired of those
replying "none,” given the emphasis placed on pollution and
on the environment over the past three years. Those replying
"a lot" also indicated some strength to their convictions, as
such replys are often invested of self-fulfilling prophecy.

The proportion of responses to these categories of
increasing federal expenditures varied significantly accord-
ing to respondents place of residence and by other variables,
Differences by place of residence are summarized in Table V-5,
Residents of Door, Kewaunee, and Marinette Counties were
least apt to suggest expenditure increases of "quite a bit"
or "a lot." Seasonal residents, and those situated along
more southerly locations on the Bay were much more likely
to suggest larger increases in federal expenditures to
improve water quality.

Comparing respondents to different expenditure increase
categories according to other variables yields a portrait
which can be described in a general way. Those suggesting
the larger increases in expenditures tended to be younger
and better educated than those suggesting smaller or no
increases, Those in professional, technical, managerial,
proprietary and sales occupations suggested increase
categories of "guite a bit" and "a lot" more fregquently than
other groups. Those not employed full-time and those
engaged in farming were most apt to suggest no increase in
such expenditures. Those employed in public or non-profit
agency positions would increase expenditures more than
those employed in the private sector, including those
self-employed.

Respondents who described the Bay as "dirty" suggested
larger expenditures than those describing the Bay as "clean.”
Participants in fishing, beating, and/or swimming, and par-
ticipants who use the Bay of Green Bay for some of their
activity suggested higher expenditures for improving water
rquality than did those who did not participate in these
water-based activities or who did not use the Bay.

Following this question on how much federal expenditures

should be increased to improve water quality, respondents
were given this hypothetical questicon:
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TABLE V-5

SUGGESTED INCREASE IN FEDERAL EXPENDITURES FOR
IMPROVING WATER QUALITY BY PLACE OF RESIDENCE

Quite
A a A
None Little Bit Lot
N % % % %
Brown County 335 16.7 28,1 29.9 25.4
Green Bay and
Suburbs 706 16,3 30.7 26.1 26.9
Door County 192 31.3 42.7 15.6 10.4
Kewaunee
County 129 31.8 40,3 20.2 7.8
Marinette
County 462 26.4 36.1 26.6 10.8
Oconto County 230 14.3 26.5 28.7 30.4
Seasonal
Residents 120 18.3 26.7 30.8 24.2
Total 2,174 20.7 32.4 26,0 20.9
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“If more were to be spent on improving water quality
without raising taxes, the money would have to come
from some other government program. Which of these
programs would you take the money from?"

Each interviewee was given a list of eight federal
program areas, the order of which was determined randomly.
The program alternatives, and the number and percent of
responses to each alternative was as follows:

Number Percent
Education (48) 2.2
Transportation (59) 2.7
Defense (317) 14.6
Health {24) 1,1
International Aigd (598) 27.5
Space (1035) 47,6
Agriculture (24) 1.1
Community Development (69) 3.2

(2174) 100.0%

It should be noted, here, that among the 449 respondents
answering "ncone" to the previous question, not more than

a dozen said that they wouldn'it take money from any of these
programs, The interview staff, in commenting on each inter-
view after its completion, very seldom mentioned having

to repeat the question emphasizing its hypothetical nature,

A review of the response summary indicates clearly the
priorities that people of this region have in terms of fed-
eral programs. Of eight choices, nearly 50 percent of the
respondents said they would cut space. Undoubtedly this
figure is inflated by the fact that a few weeks prior to
the field work the United States had its second pair of
astronauts on the moon, and affairs of this moon trip were
still prominent in the news, It appears very likely that
the reaction to all the television and other media coverage
of this space venture was that the space program should be
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cut in deference to other needs., Of course, a short time
after this event, funds for the space program were cut,

International aid was the second most frequently men-
tioned program from which funds would be taken for reallo-
cation to water gquality improvement programs. With 27.5
percent of the respondents choosing to cut funds from this
program, "space" or "international aid" combined would
have been cut by 75 percent of the population. Adding
the 14.6 percent who would have cut "defense" spending, 90
percent of all respondents would have cut one of these three
programs, while a total of ten percent of the responses
were divided among the five other programs.

As was the case with cutbacks in funding the space
program, the Congress also halted its foreign aid appropria-
tions for a brief period. In these instances, it would ap-
pear that the mood of northeastern Wisconsin was represen-
tative of the mood in Washington and around the country.

It is probably true that had respondents been told how
much was presently allocated to each of the eight program
functions, defense might have been identified more often
for funding cuts, that being, by far, the largest consumer
of federal funds. But how well or ill informed the popula-
tion may be on gquestions like this can only be guessed.
Certainly, the issues involved here are much more complex
than these questions suggest. Further, the eight programs
listed are rather inclusive. One, for example, might be
happy to cut funds for highways or for developing
supersonic aircraft but would like more funds for Amtrack
and urban mass transit systems. So "transportation," or
the other program titles, are too general, especially to
those best informed. Yet, despite a number of valid
criticisms, it is still abundantly clear that people do
want more money spent to improve water quality and that
the money could be taken from space, international aid, and
defense programs, but not from the "domestic" programs.
This is, unmistakeably a statement of the priorities of
residents of this five-county area.

Just as the amounts of money allocated to water quality
varied according to different characteristics of the
population, there was also some variation in what programs
would be cut to chtain the funds. Residents 0of Green Bay
and Brown County and seasonal residents were least apt
to cut "space"” and most apt to cut “"defense" and "interna-
tional aid" compared to residents of other locales, Much
of this variation it appears, is attributable to other
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variables, however. Residents of Green Bay, Brown County,
and seasonal residents are, by comparison, better educated,
They are also more likely to be found in higher paying

jobs in professional, technical, managerial, and sales cate-
gories, Significant (.0l1) differences were found between
those who would cut different federal programs and the
education and occupation variables. Those in the highest
education category, for example, were four times more

likely to cut “"defense" as were those in the first education
level category. It was also observed that those working

in government jobs or employed by some non-profit agency
were more likely to cut money from "defense" for realloca-
tion to water quality improvement programs., Also, partici-
pants in fishing, boating, or swimming were more apt to

cut "defense" than were non-participants. It should also

be pointed out that among those who indicated that increases
for improved water quality should be "a lot," the tendency
to cut "defense" was greater than among other groups. Gen-
erally, as the proportion who would cut defense increased,
so did the proportion who would cut international aid,

while the proportion selecting space for funding cuts
decreased.

Water Condition Changes and Responses

Participants in each of the three activities were
asked a series of questions regarding changes in water
guality conditions and how they would react should con-
ditions deteriorate, Tables V-6, V-7, and V-8, in
the Appendix summarize these responses for the total sample
and for each place of residence group. A tally of the kinds
of changes, for the better or the worse, is also presented.

Since the reference point for condition changes and
reactions was the place the respondent participated in each
activity most freguently, it is necesgary to compare re-
sponses by location. This is done in the following Tables.
For each activity and each location type, participants were
asked a series of three guestions: (a) How have conditions
changed at the place you fish (boat, swim) most freguently
since you started fishing (boating, swimming) there? (b)
what would you do if conditions deteriorated? (c) Do you
think you'll have to make that decision scon?

Generally for each of the three activities, those
who used Green Bay waters more frequently than other water
resources were less apt to report that there was no change
in conditions and more apt to report conditions had changed
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TABLE V~6

CONDITION CHANGE AT THE AREA USED MOST FREQUENTLY:
FISHING, BOATING, SWIMMING

No Change Better Worse
% 2 %

Fishing
Green Bay 40,2 12.6 46.5
Lake Michigan 51.4 18.5 30.1
Inland Lakes 62.1 4.7 32.7
Streams & Rivers 52.8 5.6 41,2

Boating
Green Bay 43,4 12.5 43.1
Lake Michigan 54.3 14,3 28.6
Inland Lakes 57.9 7.1 33.3
Streams & Rivers 43.6 10.9 44 .6

Swimming
Green Bay 38.9 13,8 46.7
Lake Michigan 53.1 3.1 43.8
Inland Lakes 60.0 6.5 26.7
Streams & Rivers 60.0 5.9 34.1
Pools 80.6 6.3 13.1
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for the worse. But -- those using Green Bay primarily were
also more apt to report that conditions had changed for the
better. Conversely, those using inland lakes primarily were
most apt to report conditions had not changed, thus among
the least likely to report conditions changing for the bet-
ter or the worse., If one were to compare the ratios of bet-
ter to worse responses between Bay users and inland lake
users, proportionately more Bay users report conditions
changing for the better than dco inland lake users, That

is not, however, surprising for it is more likely that an
area generally regarded as dirty would change for the

better than one regarded as clean. Two general statements
may be derived from Table V-7. Except for inland lakes,
most users regard conditions at areas they use most fre-
quently for fishing, boating, and swimming as changing and
this is especially seen among Bay users. Overwhelmingly,
the changes are seen as being for the worse, rather than

the better. These changes are ncot, however, exclusively
changes in water guality, as the tally of kinds of

changes in Table A-9, page 200 , makes clear,

The second questicon in this sequence was specific to
the condition of the water, with respondents reporting if
and how they would modify their activity patterns should
water conditions deteriorate. Again, this was tabulated
by primary location for each of the three activities,

As with some other tables in this report, there are
three types of comparisons facilitated by Table V-7,
Comparing the different responses to water condition de-
terioration is one. Note for example, the proportions who
would not change their activity pattern in comparison to
other types of responses, and particularly to the pro-
portions who would simply "give up" and stop participating
in that activity altogether. 1In comparing those who would
continue to participate but shift location of use, it will
be noted that even among those using Green Bay primarily,
most of the relocation would be to water resocurces other
than the Bay. By combining response categories, the propor-
tions who would continue participating at the same location,
change location, or stop participating can be ascertained.
For example, among boaters using Green Bay primarily,

28.3 percent would stay at the same location, 49 percent
would move to some other location, and 21.7 percent would
stop boating if water conditions deteriorated.
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Comparing activity groups with each other, it is evident
that fishermen and swimmers would be less apt to move to
a location on Green Bay than would boaters. This is especial-
ly true in comparing Bay swimmers with Bay boaters, In ad-
dition, boaters presently using the Bay were much more apt
to report that they would not be bothered if water conditions
deteriorated, or that they would stay in the same location
but participate less frequently than would fishermen or
swimmers. Consistantly, swimmers and fishermen were more
likely to report they would relocate their activity at sites
other than the Bay than were bhoaters.

In comparing location groups, it can be seen that in-
land lake users, generally, are less apt to stop participa-
ting, less apt to change locations, and less apt to relocate
on the Bay than are participants using other locations pri-
marily. Those using the Bay primarily, as would be expected,
were much more likely to report they would move to some (other)
location on the Bay.

It is always necessary, in dealing with hypothetical
conditions such as this, to bear in mind that what respon-
dents say they would do, and what they actually would do
should such conditions ensue, are not always the same
though, no doubt, related. An additional reason for cau-
tion and one often ignored when posing hypothetical ques-
tions is that responses may be influenced by the respondents'
estimate of the probability such situations may arise, In
asking respondents to judge whether or not such conditions
were likely to arise, the confidence they have in water
conditions deteriorating (or not deteriorating) can be
estimated, at least in a comparative way.

Respondents were asked if they thought they would have
to make that decision soon, referring to the previous gues-
tion - What would you do if water conditions detericrated
at the place you do most of your boating (fishing, swim-
ming)? Due to the phrasing of the question, respondents
volunteering that they had al ready changed their activity
pattern due to water conditions deteriorating, were much
fewer than would have been the case were the question orient-
ed to the past rather than the future, Thus, the second
two columns of Table V-8 are of major interest.

The results of this tabulation are consistent with
other findings. Green Bay boaters, fishermen, and swimmers
were much more likely to say they might have to make the
decision scon {(in essence that water conditions might
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deteriorate soon, leading then to a decision regarding their
present recreational use of the area) than were participants
using other areas primarily. Again, inland lake users ap-
pedared most confident that they would not soon be faced

with such a situation, Among swimmers, inland lake users
were almost as confident that conditions would not deterior-

With reference to those using the Bay primarily, it is again
apparent that swimmers react more strongly to Bay water
quality conditions thanp do fishermen, who in turn, react
more strongly than do boaters.,

Tables A-1} through A-8 in the Appendix provide
summaries, expressed as percents for the total 2,174 respon-
dents in total and in place of residence categories. Other

groups comparisons examined with Chi sqguare statistics,
These are reported in the following pages.
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CHAPTER VI

BETWEEN GROUP COMPARISONS

Participants and Non-Participants

Of the 2,174 heads of households interviewed, 672, or
31 percent did no fishing, boating, or swimming during the
12 months preceding the survey. Chi square tests of signi-
ficance were used to compare this group with the 1,502
respondents who had participated in one or more of these
activities during the same period. As Table VI-1 indicates,
significant differences at the ,001 level were observed on
25 variables and two other comparisons were significant at
the .01 level.

Age differences between participants and non-partici-
pants were marked. O©Of those in the 18-34 age group, 89
percent participated in fishing, boating, or swimming at least
once during the previous twelve months. Among those &5 or
older, 40 percent were participants, substantially less than
the 64 percent of participants in the 55 to 64 age group.
The between groups comparison on age of the youngest child
was directly parallel. The older the children, the lower
the proportion of participants. The largest drop in propor-
tion cof participants came between those with a child in the
15-21 age group and those whose youngest child was over age
21, While it is widely recognized that participation in
many outdoor recreation activities decreases with age, the
abrupt decreases in proportions between the 55-64 and 65
and over age groups, and between those with children 15 to
21 and over 21 suggest another influence. Typically, those
over 65 are retired. Typically, those over 21 years of age
have established residences separate from their parents,

In both instances, close social ties are broken and the
circles of companionship and contagious enthusiasm otherwise
available are broken.
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The influence of age was also noted when comparing par-
ticipants and non-participants according to length of resi-
dence in the area. Approximately 43 percent of all respon-
dents resided in the five-county area for 35 years or more,
and it was among this group that the proportion of partici-
pants was lowest (56 percent). The highest participation
rates by length of residence categories was among seasonal
residents, an entirely predictable outcome. Among permanent
residents, those living in the area less than ten years were
most likely to be participants, followed by 11 to 35 year
residents. Differences between groups acccrding to place
of residence within the five-county area were also statistic-
ally significant with the highest percentage of participants
from Marinette, Oconto, and Brown Counties, along with the
City of Green Bay. About one-half of the Door and Kewaunee
County residents were participants, a rate about 20 percent
lower than those from the other areas. Age, education and
occupation differences are probably reflected in this obser-
vation, as is the finding of significant difference between
groups according to whether or not the respondent resided
in a rural or urban area. About 72 percent of the urban re-
sidents were participants compared to 62 percent among rural
residents.

As mentioned above, significant differences bhetween par-
ticipant and non-participant groups were observed according
to amount of formal education and occupation category.
Eighty-six percent of those with some college education were
participants compared to 50 percent among those who had not
completed high school. With occupations grouped by census
categories, highest propertions of participants were found
among managers, officials and proprietors (88,5 percent)
and professional and technical (86.6 percent) occupation
groups. Lowest proportions observed were among clerical
workers (72 percent} and farmers (52.5 percent). Grouped
differently, it was found that 90 percent of the students
interviewed were participants, as were 80 percent of those
employed full-time. Among retirees and those not employed
full-time, 50 percent had fished, boated, or swam during
the previous twelve months, while among housewives the figure
was 33 percent. A third occupation grouping including only
those employed full-time, also resulted in a significant
between group difference. About 71 percent of those self-
employed or employed by private non-profit agencies were
participants, compared to 81 percent among government employees
and those in private enterprise, As partial explanation for
this finding it should be mentioned that most farmers would
be in the self-employed group.
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Significant between groups differences were observed
on three other population characteristic variables tested.
Briefly, over half of the respondents who were not married
were not participants compared to 27 percent non-participants
among married respondents, Two-thirds of the women in the
sample did not fish, boat, or swim during the preceding twelve
months, compared to one~fourth of the men. The Chi square
test also revealed significant between groups differences
according to the number of children born to the household
heads interviewed., The percent participating varied little
among those with one to five children, but was considerably
lower among household heads with no children and those with
8ix children or more.

Of the 178 respondents who did not own a car, 75 percent
were non-participants, Among those owning one car, 68 per-
cent were participants, or almost exactly the proportion of
participants in the total sample, Of those owning more than
one car, the percentage who were participants was 77 or more.

Automobile ownership is clearly related to whether or
not areas for water-based recreation are accessible to
potential users. This partially explains the finding that
non-participants were most apt to rate proximity as the
major determinant of where people go on the Bay for recrea-
tion. Participants were more apt to reply that "good facil-
ities" or "area is not too crowded" were the most important
use location determinants,

In describing the waters of Green Bay on a "clean/dirty"
continuum, participants were more likely to indicate that
the description depends on the Bay location than were non-
participants. Participants, interestingly, were also more
likely to describe the Bay as "dirty" (52 percent) than were
non-participants (43 percent). It should be remembered,
here, that a sizeable majority of participants, especially
swimmers and fishermen,did not fish or swim on Green Ray.

It may be, then, that participants, having experience with
water in addition to or other than the Bay describe the Bay
in a comparative way. Non-participants, on the other hand,
have less experience upon which to make a comparative judg-
ment. This finding also suggests a different level of aware-
ness or different level of concern (or both) between those
who participate in water-based recreation and those who do
not,

In selecting between a number of physical characteris-
tics most problematical to Bay users, both participant and
non-participant groups said "unpleasant smell”™ much more
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frequently than any other alternatives. The groups did differ
significantly, however, in that non-participants were more
likely than participants toc reply smell, while participants
more frequently noted winds, waves, and bottom guality to

be Bay use problems.

A similar result was observed on a seccond question ask-
ing respondents to report the characteristic of the Bay's
water guality they disliked most. Fifty-four percent of the
non-participants said "dead fish" was the major problem, com-
pared to 41 percent of the participant group, Conversely,
participants were more likely to report "cloudiness," harm-
ful bacteria, chemicals, and suds, film or foam on the water
as the characteristic disliked most.

When asked how much federal expenditures should be
increased to improve water quality, significant differences
between groups was again observed. Quite expectedly, parti-
cipants would increase expenditures more than non-participants.
0f the non-participants, 31.3 percent said no increase in
water quality improvement funds compared to 15,9 percent
of participants. At the other end of the scale, only 13
percent of the non-participants thought funds should be increas-
ed "a lot" compared to 24,3 percent of the participant group.
It was also noted that the groups differed on what federal
program they would cut back to reallocate funds for water
quality improvement. Briefly, non-participants were more
likely to cut expenditures for space (57% to 43.5%) while
participants were more likely to cut international aid and
defense programs. The fact of participating or ncot par-
ticipating in fishing, boating or swimming during the previous
twelve months is probably influencing the amcunt of fund
increases for water quality, but not the choice of program
from which to cut funds. This later difference is most
likely a function of the fact that participants are, generally
speaking, younger and better educated,

In a final set of questions for which between groups
measurements were made, respondents were asked whether or
not they would like to have done more f£ishing, boating, or
swimming than they did during the preceding twelve month
preriod. For each activity, these who were participants were
much more likely to say they would like to have done more
than were non-participants. Among all participants, about
72 percent said they would like to have fished more often
than they did, while 60 percent desired more boating and 52
percent desired more swimming. For non-participants, the
percent desiring to have done more were: for fishing, 32
percent; boating, 26 percent, swimming, 23 percent. This
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"desire to do more" element is often referred to in the lit-
erature as "latent demand." These findings indicate clearly
that most of that demand comes from those who already do
participate,

If latent demand is to be expressed in actual partici-
pation, deterrents to further participation would have to
be overcome. Significant between groups differences were
alsoc observed when participants and non-participants were
compared on questions asking why they did not participate
as frequently as they desired. It should be pointed out
once more that while lack of time is mentioned most often
in response to questions of this type, in this study those
responses were not recorded. Rather, respondents answering
"not enough time" were asked to relate another factor which
deterred them,

Among participants, travel distance and lack of success
("I never catch anything") were the most frequently mentioned
deterrents to more fishing participation. Among non-
participants, advanced age and poor health, and not owning
a boat were the major deterrents, followed by travel dis-
tance and lack of success,

Both participants and non-participants reported that
the main reason for not doing more boating was that they didn't
own a boat. Among participants, travel distance was the
next most frequently mentioned deterrent while among non-
participants the second most frequently noted deterrent was
that other members of the family were not interested in
beating.

For those participants who desired to do more swimming
than they did, travel distance was the most frequently
mentioned deterrent, followed by "water is cold” and "water
1s too dirty." For non-participants, advanced age and poor
health, and not being a very good swimmer were the most
frequently mentioned deterrents, though about 20 percent
of this group said they were deterred by "dirty water."

These data clearly indicate that people who participate
differ from those who do not in their reasons for not
participating as much as they would like, It is also clear
that there are different deterrents, depending on the activity
one wishes to engage in more frequently. If latent demand
is converted to participation, by conscious design or by
unplanned, though not necessarily unwanted change, it will
result from alleviating different obstacles for different
groups to the extent that these deterring conditions can be
overcome.,
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TABLE Vi-1l

PARTICIPANTS AND NON-PARTICIPANTS COMPARED

Sig.

X2 df Level

Age 293,03 5 0ol
Age of youngest child 184.33 3 .001
Years residing in the

5=County Area l46.46 5 L.001
Place of residence 83.36 8 .001
Residence urban or rural 19.25 1 001
Years of formal education 211.17 4 001
Qccupation type 87.05 7 001
Employment status : 261.41 4 001
vhere employed 16.95 3 .001
Sex 223.07 1 .001
Married or single 106,93 1 001
Number of children 29,06 7 .001
Cars owned 205.65 7 001
Bay use location determinants 13.5¢6 3 .01
General description of Green

Bay waters 37.43 4 .001
Bay Physical characteristics

most bothersome 18.79 5 01
Bay water quality character-

istics most bothersome 35.48 4 .00L
Fund increase for improving

water quality 125,18 3 .00
Fund source 59,81 7 .001
More fishing desired 300.88 1 .001
Deterrents to more fishing 103.94 7 .001
More boating desired 207.31 1 .001
Deterrents to more boating 28.13 5 .001
More swimming desired 157.15 1 .001
Deterrents to more swimming 128.15 6 .001
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Bay and Non-Bay Users

0f the 1,502 respondents who fished, boated, or swam
at least once during the twelve months preceding the survey,
672 or 42 percent, participated at least once on Green Bay
while 875, or 56 percent, did not., Chi sgquare tests ware
used to compare these groups on a number of variables to
determine if, and in what way, these groups differed,

_ Unlike the comparison of participants with non-
participants, these two groups of participants (only} did
not differ in age, sex, marital status, car ownership, gen-
eral description of the waters of Green Bay and other
variables. However, the two groups did differ significantly
in some important ways.

A linear relationship was observed between education
(years of school completed) and the percentage of Bay
users, The higher the years of school completed, the more
likely was the respondent one who participated on Green
Bay. Forty-eight percent of the college graduates used
Green Bay for fishing, boating, or swimming compared to 27
percent of those who completed grade school only.

This relationship is consistant with, and no doubt re-
lated to, the significant differencas observed when compar-
ing groups by place of residence, The highest proportion
of users of Green Bay was among Door County residents and
the lowest among Kewaunee County residents. This appears
to be mainly due to differences in access and wealth of Bay
resources, Kewaunee County is bounded by the Bay for about
2.7 miles while Door County has 133 miles of Bay shoreline,
Participants from the City of Green Bay, where the average
education level was highest, were the next most likely Bay
users. The proportion of participants using the Bay from
Oconto County was about the same as from Green Bay. The
lower proportion among among Marinette County residents is
probably a function of the abundance of inland lakes, streams
and rivers in the county.

Urban residents were more likely to have participated
on Green Bay than were rural residents, The City of Green
Bay residents make up most of the urban population in this
area. Again, Green Bay.residents have the highest level of
education, which in turn is related to the frequency of
participation.

. The proportion of participants who used the Bay varied
significantly among different occupation groups. The

103



proportion of farmers who used the Bay (13,5 percent) was

by far the lowest proportion of all occupational groups,

Since a large number of farmers in the sample were residents
of Kewaunee County, this is quite consistant with other find-
ings. Those in sales and clerical positions, most of whom
live in the Green Bay metropolitan area, were more likely

to use the Bay than those in other types of employment. There
was very little difference in proportion of Bay users for

all other employment types.

In comparing Bay users with participants who did not
use the Bay on their describing the Bay along the "clean/
dirty" continuum, the differences were not significant. How-
ever, the groups did differ significantly in identifying
the physical and water quality characteristics which they
considered most troublesome, For both Bay users and non-
Bay users, unpleasant smell, junk on the bottom, and weeds
were, in that order, considered to be the major problems
for Bay users, However, non-Bay users were more apt
to cite these problems than were Bay users., The latter
group was more likely to cite winds, water too cold, and waves
as problems for Bay users, On the second question related
to Bay water quality and recreation uge problems, nearly identi-
cal proporticns (41.1% - 41.7%) of Bay participant and non-
RBay participants mentioned "dead fish" as being the most trouble-
some characteristic. Bay users, however, were about twice
as likely to be troubled by "cloudiness" of the water, while
non-Bay users were more apt to indicate chemicals, harmful
bacteria, or suds and film on the water as major problems,

While Bay users did not differ from non-Bay users in
describing how clean or dirty was the Bay, they did differ
significantly in choosing the most troublesome characteristics.
Bay users, it seems, are more apt to select characteristics
which are less publicized and perhaps less emotional than
non-Bay users. Wind, waves, and turbidity ("cloudiness")
are seldom mentioned when troublesome characteristics of
the Bay are being discussed.

Yet Bay users, to a significant degree, would increase
egpgnditures for improving water quality more than would par-
ticipants who did not use the Bay. This may be related to
the higher proportion of Bay users among those with the
h}ghest level of education. It may also be related to the
higher proportion of Bay users among urban, and particularly
Green Bay area residents who live closest to the areas of
Fhe Bay most polluted according to various criteria. These
influences, no doubt are related to the between groups dif-
ferences in the amount of increase in funds suggested for
water quality improvement.
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Group responses to reasons why they did not participate
as often as they desired were compared. For both Bay and
non-Bay participants, not owning a boat was the major reason
for not doing as much boating as desired. Bay users, however,
were three times more likely to be deterred by water being
“too dirty" than were non-Bay users. This was also true
when comparing groups responses on deterrents to more fishing
and swimming. In each case Bay users were more likely deterred
by "dirty water" than non-Bay users. The major reason for
not doing as much fishing as was desired by Bay users was
lack of success, followed by travel distance. For non-Bay
users the order was reversed.

_ Among those who participated on the Bay and those who
did not, travel distance was the most frequently mentioned
reason cited for not doing as much swimming as desired. For
Bay users, "dirty water" was second in frequency mentioned,
followed by "water is too cold," These two responses were
also mentioned frequently by non-Bay users, but in reverse
order.

A final comparison of those who used the Bay and
those who did not was made for participants in each of the
three activities. Significant differences appeared in that
59 percent of all boaters used the Bay at least once while
among fishermen and swimmers, only 39 and 40 percent respec-
tively used the Bay one or more times.

Fishermen, Boaters and Swimmers

Each of the 1,502 participants were categorized into
activity groups according to which activity they participated
in most frequently, This is referred to as the major or
primary activity. Fishing was the major activity of 842 of
the 1,502 participants (56 percent) while 444 (30 percent)
were primarily swimmers and 216 (14 percent) did more boat-
ing than either fishing or swimming. These three groups
were compared using Chi square tests of significance to
ascertain if and how these groups differed from one another.

Just as there is a significant difference in age between
participants and non-participants, age differences between
types of activity were also observed to be significant
(Chi square ».001). This was true when comparing groups
according to age of the household head, age of the youngest
child, and length of residence in the five-county area which
correlates highly with the more direct measures of age,
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TABLE VI-2

PARTICIPANTS WHO USE THE BAY COMPARED TO THOSE WHO DO NOT

Age

Age of youngest child

Years residing in the
5=County Area

Place of residence

Residence Urban or rural

Years of formal education

Occupation type

Employment status

Where employed

Sex

Married or single

Number of children

Cars owned

Bay use location determinants

General description of Green
Bay waters

Bay Physical characteristics
most bothersome

Bay water quality character-
istics most bothersome

Fund increase for improving
water guality

Fund source

More fishing desired

Deterrents to more fishing

More boating desired

Deterrents to more boating

More swimming desired

Deterrents to more swimming

Activity engaged in most
frequently

24.65
20.40

13,68
3.20
.18
23.32
9.52
25,92
.00
21.07

3G.33

*NS - Not significant at the .01 level
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Fishing was the most popular activity for each age
group except the youngest, ie: those 18 through 24 years
old. It was also observed that participation in fishing
declined, but declined very gradually according to age
group, Forty-five percent of those in the 25-34 age group
were primarily fishermen while 32 percent of those 65 and
older participated in fishing more often than boating or swim-
ming., Since about 60 percent of those 65 and clder do not
participate in any of the three activities, then four out
of five of those stil]l active are primarily fishermen.

Between nine and twelve percent of each age group report
boating as a major activity, except for the group 65 and
over, among whom only five percent are primarily boaters.
Similarly, only three percent of this age group are primarily
swimmers, a marked decrease from the percent who are primarily
swimmers in the 18-24 age group (44 percent) or even in the
55 to 64 group (12 percent),

Clearly, then, the influence of age on participation
in water-based recreation activities varies greatly
accerding to activity. The percentage of those who swim more
than other activities declines substantially by age, while
among those who fish or boat primarily, the decline is much
more gradual. This observation is supported by observations
reported later in the chapter, and is consistent with the
two other age variables noted above. The highest proportion
of those who report swimming as the major activity was among
those whose youngest child was in the under five years old
category and those who have lived in the area less than 20
years, By comparison, higher proportions of fishermen and
boaters were found among seasonal residents (who tend to be
older than permanent residents) and those who have resided
in the area 21 or more years. Those whose children are in
the older age groups are much more likely to be fishermen
or boaters than swimmers.,

Variations in the primary activity of respondents was
also noted when groups were compared by place of residence
and whether the residence was in an urban or rural area.
Seasonal residents, in general, included high proportions
of participants in each of the three activity types, partly
because so few of this group were non-participants. Among
permanent residents, the highest percentage of those for
whom fishing is the primary activity resided in Oconto, Mari-
nette and Kewaunee Counties. Over three-fourths of the par-
ticipants from Kewaunee County reported fishing as their ma-
jor activity. Those from Oconto and Brown Counties were
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more apt to report boating as their major activity than
were residents of other areas. Conversely, residents of
the City of Green Bay were most likely to report swimming
as their major activity, followed in order by residents of
Brown and Marinette Counties,

While rural residents were more likely not to par-
ticipate in any of these activities, a higher proportion of
rural residents were fishermen than were urban residents.
Urban residents were nearly twice as likely as rural residents
to list swimming and boating as their major activity. Clear-
ly then, statements to the effect that rural residents are
less apt to participate in water-based recreation activities
ignore important differences according to type of activity,
and are misleading.

Variations in major activity were also observed when
comparing respondents in different occoupational situations.
Impertantly, among those retired from the work force, only
about five percent report boating as a major activity and
another five percent are primarily swimmers. However, 38
percent report fishing as a major activity, or nearly the
same proportion of fishermen as found among those employed
full-time, For those working full~-time, fishing was the
major activity reported by every occupational category with
t@e exception of those engaged in sales, among whom swim-
ming was most likely the major activity. This is probably
related to the major activity differences observed be-
tween sexes with females twice as likely to report swimming
as their major activity than they were to report boating
or fishing. Among those in professional and technical posi-
tions, swimming was as apt to be cited as the primary ac-—
tivity as was fishing. Fishing was reported as the major
activity by 43 percent of the farmers, accounting for over
80 percent of the farmers who participated in any of the
three activities, since nearly one-half of the farmers did
not participate in any of the three. Boating was more fre-
quently cited among craftsmen and foremen, clerical workers,
and managers, officials and proprietors than those in other
occupational categories.

The widespread popularity of fishing among all re-
spondents was again observed when comparing major activity
by years of formal education completed. Among high school
graduates, fishing was the primary activity of 43 percent,
the highest percentage of all education levels. Thirty-
seven percent of those who had not attended high school were
primarily fishermen, as were 31 percent of the college
graduates. The popularity of fishing, then, varied little
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with amount of formal education. For boating and swimming
however, a marked linear relationship was observed: the
higher the level of formal education, the greater the
proportion for whom boating or swimming was the major activ-
tiy. This was especially true for swimming. Only one per-
cent of those who did not attend school beyond grade six re-
ported swimming as their major activity while 37 percent of
those who completed college reported more swimming occasions
than either fishing or boating. College graduates were the
only group to include more respondents for whom swimming,
rather than fishing, was the major activity.

Significant differences were observed between fishermen,
boaters, and swimmers in their describing Bay waters and its
most troublesome characteristics. Generally, those report-
ing swimming as their primary activity were more likely to
describe the Bay waters as "dirty" than were fishermen or
boaters. Further, swimmers seemed more sensitive to condi-
tions varying according to location., About 13 percent of
the swimmers said their description would depend on the
location on the Bay being referred to, compared to only
six percent of the boaters and 9.6 percent of the fishermen,

All three activity groups reported unpleasant smell,
junk on the bottom, and weeds to be the major problems
among the physical characteristics. Significant differences
were observed, however, in that gswimmers were more likely to
¢ite cold water and junk on the bottom and less likely to
cite wind and waves as major problems than were boaters or
fishermen. Boaters were slightly more apt to cite weeds
as a major problem for Bay users and though winds were
cited as problematical by only about 14 percent of the
boaters, this characteristic was cited almost twice as often
by boaters as by fishermen.

On the second question relating to water gquality
Characteristics most disliked by the respondents, the dif-
ferences observed batween groups were not significant at the
.01 level. However, since the differences observed were
revealing, and since these differences were significant at
the .025 level, brief mention is in order. Again, over 40
percent of each activity reported "dead fish" as the Bay
characteristic they most disliked. About 16 percent of the
respondents in each activity group cited suds, film or foam
as the feature they disliked, The groups differed in pro-
portions responding to the other three characteristics
presented. Swimmers were more apt to cite harmful bacteria
than were fishermen or boaters, Fishermen and swimmers were
about twice as likely as boaters to cite chemicals as the
most disliked characteristic of Bay waters. Boaters on the
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other hand, were nearly twice as apt as fishermen or swimmers
to report cloudiness as the most disliked characteristic.

In comparing primary activity group responses on the
question of how much federal expenditures to improve water
quality should be increased, significant differences were
once again observed., Briefly, fishermen were more likely
to reply "none" and less likely to reply "a lot" than
were boaters and swimmers. Groups also differed in select-
ing the féderal program they would take funds from in order
to increase expenditures for water guality improvement, While
space, international aid, and defense would be cut, in that
order, by all three groups, swimmers were more apt to cut
defense than were the other two activity groups and boaters
were most apt to cut international aid. On both of these
questions relating to the amount and source of funds for
water gquality improvement, interacting variables appear
to be causing much of the difference observed., Noting that
swimmers, and to a lesser extent boaters, are the youngest
and have completed the most years of school, differences
observed between primary activity groups can be more easily
understood.

Participation Frequency Comparisons

For each of the three activities, Chi sgquare statistics
were calculated to determine in what way participants within
each activity group vary according to participation fre-
quency. Eight frequency categeories, ranging from one or two
times per year to 50 or more times, were used. Few dif-
ferences were noted between frequency groups for any of the
three activities. These are summarized briefly, taking
fishing, boating, and swimming participation in order,

The highest rates of participation in fishing were found
among seasonal residents and among those from Marinette
County. Ready access to many desirable fishing locations,
partigularly the middle and northern sections of the Bay
explains this finding., Rates of fishing participation among
Door residents were also generally high, though Brown County
residents participated somewhat more frequently. Participants
from Kewaunee and Oconto Counties participated less fre-
quently, despite abundant resources, than those from other
areas, Perhaps these low rates reflect the rural farming
influence on participation. It may also be the case that,
since many household heads from these two counties commute
to jobs in Green Bay, travel time may be cutting into time
that might otherwise be spent fishing, especially early
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TABLE VI-3

ACTIVITY GROUPS COMPARED: FISHING, BOATING, SWIMMING

x2

Age 105,57
Age of youngest child 57.56
Years residing in the

5-County Area 67.12
Place of residence 71.55
Residence urban or rural 37.39
Years of formal education 94.41
Occupation type 73.29
Employment status 74,82
Where employed 15.38
Sex 5l.66
Married or single 19.87
Number of children 10.19
Cars owned 20.60
Bay use location determinants 6.92
General description of Green

Bay waters 23.66
Bay physical characteristics

most bothersome 35.64
Bay water gquality character~

istics most bothersome 17.79
Fund increase for improving water

quality 22.32
Fund source 43.07
Participation on Green Bay 30,33

*NS-Not significant at the ,01 level
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morning and early evening hours during the week,

The influence of the rural, farming character of differ-
ent locations was also observed in other compariscns. Most
of those self-employed, which includes most farmers, fished
between one and seven times during the previous twelve month
period. Only 40 percent of the farmers fished more than seven
times during the twelve months prior to the survey, compared
to 64 and 63 percent respectively among those in labor and
sales occupation groups.

Though significant differences were noted between fre-
quency of fishing and whether or not the person desired to
do more, the percent desiring to do more was very high
among all groups, Even among those who fished 50 or more
times, 71 percent reported they would like to have done
more. The highest percentage (8% percent) of fishermen
desiring to do more was among those who fished eight to
twelve times. The 71 percent figure for those who fished
50 or more times was the lowest.

The reasons for not doing as much fishing as desired
{recalling that "not enough time" responses were not re-
corded) differed significantly according to participation
frequencies, Those fishing infrequently reported being
deterred by advanced age and ill health more often than
did those who fished more often. Travel, crowding, and
poor water guality were reported more often by those with
the highest rates of fishing participation,

No differences were observed among fishermen in de-
scribing the Bay's waters cor the particular characteristics
they found most troublesome, regardless of participation fre-~
quency. However, a significant, linear relaticnship did
exist in reporting how much funds should be increased for
water quality improvement, The higher the participation
frequency, the higher the proportion who would increase
expenditures "a lot."

Boaters from Green Bay and Brown County along with
seasonal residents had somewhat higher rates of participation
than boaters from other counties studied. Boaters from
Kewaunee, in addition to being proportionately fewest in
number, also participated less frequently than those re-
§1d1ng elsewhere, Boaters from Marinette alsc participated
infrequently by comparison,
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Significant age group differences were also observed
among boaters with high and low rates of participation. Com-
paratively few respondents aged 65 or older did any boating
and those who did boat boated less frequently than those in
ycunger age groups., Among 18 to 24 year old respondents,

a relatively large percent had done some boating during the
previocus twelve month period, but they too were infrequent
boating participants, Those age 45 to 64 reported the
highest number of boating occasions during the period covered.

Respondents who had attended or completed college
included the highest proportion of participants in boating
and had the highest rates of participation. This related
to differences cbserved comparing participation rates by
occupation types, with those in professional, technical,
managerial, and related occupations having the highest par-
ticipation rates. Noting also that households owning two
Or more cars were more apt to participate and participate
frequently in boating indicates an income influence, though
income was not measured directly.

Interestingly, however, there was no significant dif-
ference between boating participation frequency groups and
the amount of increase in funds for water guality im-
provement suggested (as was the case among fishermen and
swimmers). Partial explanation might be that in describing
the Bay's waters and the characteristics most troublesome,
frequency of participation made no significant difference.
It should be noted, too, that boaters, along with swimmers,
were more apt to suggest larger increases in water quality
improvement funds than were fishermen.

The percentages of boaters in all frequency categories
who said they wanted to participate more frequently was
lower than for fishermen. Just over 50 percent of those who
boated on more than 30 occasions during the previcus twelve
months indicated a desire to do more. Among those who
participated only once or twice, 74 percent indicated a
desire to do more, As would be expected, a majority of
those who participated infrequently but desired to do more
did not own a boat. Frequent boaters were more likely
deterred from greater participation by travel, cost, and
because the water was "too dirty."

Of some 30 variables tested only four varied signifigant-
ly between swimming groups with different rates oflpart191~
pation in swimming. Among population characteristic variables,
variations in swimming participation rates were related
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significantly only to amount of formal education. Not only
are those with higher levels of education most apt to par-
ticipate in swimming, they are also the most frequent
swimmers.

The number of respondents desiring to swim more fre-
guently than they did, varied significantly with the exist-
ing level of participation., Between 63 and 75 percent of
respondents in each frequency group desired to do more
swimming except in the two highest frequency groups. There
the percent decreases to 52 and 46 percent respectively.

For each of the three activities, the highest percent
of respondents desiring to participate more frequently than
they did occurred among those who participated between
eight and twenty times during the twelve month period. It
is apparent that it is at about this frequency that the
combination of most interest and least satiation is highest.
But it is especially clear, particularly for fishermen, that
there is a very substantial demand for fishing, boating,
and swimming that is not expressed in participation data.
Should the deterring forces be overcome, participation
rates would increase by a large factor.

As a final note to the comparisons based on frequency
of participation in each of the three activities, no dif-
ferences were observed between frequency groups on questions
related to the Bay's water quality or characteristics which
trouble users, or in terms of the accessibility and attrac-
tiveness of Bay recreation areas.

Primary Location Comparisons

For each of the three major activities, responses of
participants were examined to determine the type of water
body they participated on most frequently. Location types
for which participation data was recorded were Green Bay,
elsewhere on Lake Michigan, inland lakes, and streams and
rivers. For swimming participation, pools was an additional
location alternative. As the summary tables in the Appendix
indicate, inland lakes was the "primary" location of parti-
cipation for each of the three activities, though among boaters
the Bay was almost as popular.

Amonyg fishermen, primary location of participation varied
significantly according to age, with those aged 55 or older
more apt te use the Bay primarily than were younger age groups,
Fishermen aged 25 to 44 were more likely to fish on Lake Michi-
gan than those in other age groups. It was also noted that
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fishermen with the highest formal education level were least
likely to use the Bay and most likely to fish on Lake Michigan,
while those completing comparatively fewer years of school
were most likely to fish streams and rivers. These findings
are probably related in that older people are less likely

to have completed high school and in that the investment re-
guired for boat, motor and tackle for fishing on Lake

Michigan is greater than for fishing streams and rivers or

for smaller inland lakes.

Primary fishing participation locations also varied,
as would be expected, according to respondent's place of
residence, Over three-fourths of those from Marinette and
Oconto Counties did most of their fishing on inland lakes
and on streams and rivers., Kewaunee fishermen were most apt
to fish primarily on Lake Michigan while nearly two of
three Door County fishermen fished the Bay primarily. About
half of the fishermen from Green Bay and Brown County did
most of their fishing on inland lakes, while about 20
percent used the Bay primarily and about 15 percent fished
most frequently on Lake Michigan. Except for residents of
Green Bay and Brown County, the relationship between place
of residence and the places fished most frequently appears
to be one of proximity and ready access. For residents of
Brown County and particularly the Green Bay metropolitan
area, however, this observation does not apply. The only
plausible explanation for inland lakes being more common
as primary leocation is that the lower Bay, adjacent to
the metropolitan area, is not regarded as an alternative
and other fishing locations are as close to these residents
as are the middle and northern Bay areas.

This interpretation appears to be consistant with
other between group (primary location) differences found
to be significant. For example, those whe fished on the
Bay more frequently than other locations were more likely
to reply being deterred from further participation by lack
of success and by dirty water than were those who fished
other locations mostly. Those fishing locations other than
the Bay were more likely than Bay fishermen to report travel
distance and not owning a boat as deterrents to participat-
ing more frequently.

Those who fished on Lake Michigan more than cther water
bodies were most likely (63 percent) to describe the Bay as
"dirty." About half of those who used the Bay or inland lakes
primarily described the Bay as dirty, while only 41 percent
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of the stream or river fishermen described the Bay this way.
Some of this variation may be explained by the fact that a
larye portion of those who fish streams and rivers primarily
reside in Marinette and Oconto Counties. By most criteria,
Bay waters along these middle and northwestern shores is
"cleaner” than along the southern and southeast shoreline.

Those who used the Bay as their primary location were
more likely to report cold water, winds, and waves as
problematical than were those who did most of their fishing
elsewhere, Bay users were also least likely to report un-
pleasant sTMell and junk on the bottom as problems. It
appears, too, that the features of Bay waters considered prob-
lematical is based on comparing the Bay with other water
areas with which the respondent was familiar. As an example,
those who fished mostly on Lake Michigan were less apt to
regard waves as a problem for Bay users than were those who
fished other areas.

As a further refinement of group differences according
to location where participants took part in these activities,
those who fished on the Bay were divided into five location
groups. This was done by having respondents indicate on a
map of the Bay where on the Bay they fished most frequently.
Few significant (.01 level) differences were ohserved,

Bay locations used for fishing did differ significantly
according to place of residence. Eighty-seven percent of
those who used Region I primarily (southernmost region) were
from Green Bay and Brown County. Eighty percent of the Re-
gion II users were from Green Bay and from Brown and Oconto
Counties. Most of those who fished in Region III primarily
were from Door County (34 percent) and Green Bay (26 percent).
Two-thirds of the seasonal residents who fished Green Bay
reported doing most of their Bay fishing in Region III,

Much of this seasonal resident fishing activity is launched
from the Sturgeon Bay area, located in this region. Marinette
residents made up 59 percent of the users who did most of
their fishing in Region IV. Only 20 Bay fishermen fished
Revion V primarily, twelve of whom resided in Green Bay.

Though not statistically significant (except at the .02
or .05 levels) other observed differences indicate differing
reactions of Bay fishermen to Bay waters, especially those
who use the southernmost regions primarily. Regions I and II
users were most likely to cite "unpleasant smell"” as the major
?roblem for Bay users, were most likely to say funds for
improving water guality should be increased "a lot," and

were most likely to indicate they used this area because it
was "close by.ll
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Among participants in boating, the same analyses were
made comparing groups categorized by where they did most of
their boating, and comparing those who used the Bay by loca-
tion of Bay use. Seasonal residents and those from Door and
Oconto Counties were more apt to use the Bay as their primary
location than were those residing in other areas. Residents
of Green Bay and Brown and Marinette Counties more often
cited inland lakes as the primary boating location followed
clesely, in each case, by the Bay. The few Kewaunee County
boaters reported Lake Michigan, inland lakes, and the Bay,
in that order of mention, as the location of most of their
boating activity,

The major difference in boating use location for dif-
ferent age groups was that the youngest age group (18-24)
were more likely to boat on streams or rivers primarily
than were those in the older age groups. This may be a func-
tion of the size, and therefore cost, of the boat and motor
available. Among those 65 or older, boating participation
drops off sharply, especially on inland lake and Bay loca-
tions, these being far the most popular sites.

In describing the waters of Green Bay in general terms,
differences (,02 level) were observed between primary use
location groups. Bay boaters and those boating primarily
on inland lakes were more likely to describe the Bay as
"dirty" than were Lake Michigan or stream and river users.
The latter were least likely of the four primary location
groups to describe the Bay as "dirty." Bay boaters were
more likely than other location users to state funds for
water quality improvement should be increased "a lot”

{30 percent) while Lake Michigan boaters were least apt to
say "a lot" (17 percent).

The most troublesome characteristics of the Bay,
according to all use location groups were unpleasant smell
and dead fish. Bay users differed from other use location
groups on being more likely to cite wind, waves, and
cloudiness as major problems than were users of other
water bodies,

For all boaters, regardless of the location they use
most frequently, not owning a boat was the major deterrent
to doing as much boating as they desired, Significant
between group differences were found in that Bay users were
more likely than other use location groups to report being
deterred by dirty water and less likely deterred by travel
distance. It would appear that part of this response
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pattern is from those residing near, and referring to, the
more scutherly regions of the Bay.

As with locations on the Bay used for fishing, signifi-
cant between groups differences were noted in comparing Bay
use location by place of residence, Ninety-two percent of
those who reported Region I (the southernmost portion) as
the area on the Bay they boated most freguently, were from
Green Bay and Brown County. Oconto County boaters made up
50 percent of the group boating most frequently in Region II,
while Region III users were comprised mainly of seasonal
residents and those from Door County as well as Green Bay
residents. Half of the Region IV users were from Marinette
County.

In describing the waters of the Bay on the clean to dirty
continuum, users differed significantly according to area
cn the Bay used most frequently. WNone ¢f those boating on
the two southernmest regions reported the Bay was "clean,"
while 70 percent of the Region I boaters said "dirty" as
did 58 percent of the Region II users. Of those boating
in Regicns IV and V, 42 and 46 percent respectively described
the Bay as “dirty." Bay boating location groups also
differed in the proportions identifying different character-
istics of the Bay most troublesome. The further south on
the Bay respondents reported boating, the higher the propor-
Ltion citing unpleasant smell as the major problem and the
lower the proportion mentioning water being too cold as the
major problem. Region III users were more apt to mention
wind, waves, and weeds as problems than were those boating
most frequently at other Bay locations.

Finally, those who used Region I primarily were more
likely to state they were deterred from boating more
frequently by dirty water and by travel distance than were
users of other regions, As with deterrents to fishing, the
majgr obstacle for all Bay boating location groups was not
owning a boat. Ixpense was most frequently mentioned by those
boat}ng primarily at Regions III and IV, but this was
menticned by only about ten percent of each location group.

With the exception of Door County residents, inland lakes
were ?he most frequently mentioned primary location for
swimming for all residents groups. About 50 percent of the
KESldgnts from Green Bay and from Brown, Oconto, and Marinette
Counties swam at inland lakes more often than other locations.
About 75 percent of those using streams and rivers as
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primary swimming locations were from Marinette and Oconto
Counties, clearly a function of the guality and quantity of
such resources in these counties. The highest proportion

of swimmers using pools primarily were from Green Bay and
from Brown and Kewaunee Counties. Only 32 respondents swam
in Lake Michigan more frequently than at some other location.

Significant swimming location differences were observed
when compared with levels of education and with type of
occupation. A major difference occurs in the use of
swimming pools as the primary location. College graduates
are almost twice as likely to swim mostly at pools as any
other group. As would be expected in comparing use location
by occupation type, those in professional and technical posi-
tions swam at pools primarily more than any other group. Ob-
vicusly, most respondents in this category were college
graduates. It is likely that, in addition to access to a
pool, this group of respondents probably has the highest
propertion of people who know how to swim.

Fifty-three percent of those who did most of their
swimming on the Bay described its waters as "dirty." Though
this appears to be quite a high percentage, it is lower
than the percent of inland lake, Lake Michigan, and pool
users who describe the Bay as "dirty.” About 40 percent who
swim mostly at stream and river locations describe the Bay
as "dirty." Again, this may be related to the fact that
much of the stream and river swimming occurs among Oconto
and Marinette County residents, and the water quality of
the Bay along these shores is generally higher than along
the scuthern and southeastern shores.

In identifying those characteristics of the Bay's
water quality problematical for swimmers, those using the
Bay more frequently reported cloudiness and dead fish than
respondents who swam primarily at some site other than the
Bay, though pcol users mentioned dead fish almost as often
as Bay users. Bay and pool users were also least likely to
say chemicals was the major problem.

In reporting the amount of fund increases to improve
water quality, the differences between groups was significant,
but only at the ,05 level., The tendency was that inland
lake and stream and river swimmers were more apt to say
"none" and less "apt" to say "a lot" than were those who
swam mostly on the Lake, Bay, or at pools.
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For all swimming location groups, especially those
swimming most often on Lake Michigan, having to travel too
far and water being too cold were the two most frequently
mentioned deterrents to further participation. Of the five
location groups, Bay users were least likely to say travel
distance was the major deterrent, For those using the Bay,
Lake Michigan, and streams or rivers, dirty water was the
third most frequently menticned deterrent,

among those swimming on the Bay, comparisons were made
between groups using different sectors of the Bay for
swimming. The patterns of use by place of residence was much
like the patterns for fishing and boating., That is; nearly
all those who swam most frequently in sector I were from Brown
County or Green Bay. Sector II users were mainly from these
areas and Oconto County. Seasonal and Door County residents
did most of their Bay swimming in Region III and most Marinette
County Bay users used Sector IV on the Bay. It was also
observed that while most residents used Bay areas immediately
adjacent, 77 percent of the Bay swimmers from Green Bay
traveled north to Sectors II through V with the most fre-
quently used sites distributed quite evenly over the Bay.
This was true, to a somewhat lesser extent for Brown
County residents. It should also be noted that among those
who swam most frequently in Sectors I and II, the major use
location determinant was that the area was close by, while
Séctor III and IV users most frequently mentioned good facil-

ities and not being "too crowded" as major location determin-
ants.

In choosing among characteristics considered most prob-
lematic by groups using different Bay locations for swim-
ming, some interesting variations occur., Unpleasant smell
was most frequently mentioned by users of sectors I1I, IV,
and I, in that order., This is consistant with other
findings for Sectors I and II but not IV. Since much of the
Sector IV swimming use is in the Marinette County area, some
of the respondents may be responding to municipal and indus-
trial odors eminating from uses of the adjacent shore and
along the Menominee and Peshtigo Rivers. Sector III swim-

Mers were more apt to reply winds, waves, and weeds as
problems than were users of the other areas,

120




CHAPTER VII

SUMMARY

Water Based Recreation

More than two-thirds of the 2,174 heads of households
interviewed participated one or more times in fishing,
boating, or swimming during the twelve months prior to
the survey. The vast majority of those who participate
in one activity also participate in one or both of the
other activities as well,

As Table VII-1l illustrates, fishing is by far the most
popular of the three activities. The percentage of re-
spondents who participated in fishing, swimming and boat-
ing was 53, 44, and 34 respectively. These figures, how-
ever, distort the relative importance of each activity.

Of the 69 percent of the total sample who participate in
any of the three activities, fishing is the activity most
frequently participated in by 39 percent, while 20 percent
are primarily swimmers, and 10 percent primarily boaters.

Similarly, the frequency of participation in fishing,
as well as swimming, was much higher than for boating,
The mean number of occasions per participant, estimated
from grouped data, was 16.5 for fishermen, 17.5 for
swimmers, and 10.5 for boaters.

In addition, the data suggests an intensity or level
of devotion to fishing greater than that found for swim-
ming which, in turn, appeared to be greater than that for
boating. Table VII-2 comparing for each of the three
activities for each level of participation, the pearcent
who would like to participate more, illustrates the point,
In addition, all participants were asked whether they
regarded their present frequency of activity as being
"many" or "a few" cccasions. By comparing these responses
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to the actual frequency for each respondent, it was possi-
ble to estimate how many is "many" and how few is "few,"
Among fishermen, "many" was an average of 29 occasions and
"few" was about five occasions. The approximate mean values
of many and few were 26 and six swimming occasions and 20
and four boating occasions during the previous twelve

month period,

Location of Water-Based Recreation

Table V-1, page 69, summarizes the number and percent
of fishermen, boaters, and swimmers who use the Bay of Green
Bay and also those who use the Bay more than some other
water body. Table VII-3 shows the number and percent of
fishermen, boaters, and swimmers using each of the different
water body types as the primary location of their activity.

Among fishermen, inland lakes were twice as pepular
as both the Bay and streams and rivers, Of all those re-
porting one or more fishing occasions during the twelve
months preceding the study, 22 percent fished on the Bay
more frequently than elsewhere.

Inland lakes were three times more popular than'the
Bay among swimmers, With pools as alternative location
sites for swimmers, the Bay ranked third in popularity
as the most frequently used water resource, with only 17
percent of the swimmers using the Bay more frequently than
other sites.

The use location pattern for boating was much dif-
ferent. A total of 305 boaters used inland lakes primari-
ly, but an almost identical number (301) used the Bay more
frequently than other water bodies, The Bay and inlapd
lakes each accounted for about 41 percent of the boating
use.

It is guite clear that the location of use patterns
for each of the three activities is related to thg quality
and characteristics of Green Bay water. Boating is a
"non contact" water-based activity and compared to fish-
ing and swimming, is less demanding of water quality.
Fishing is an "indirect contact" activity, more demanding
of certain water gualities (oxygen, clarity, temperature,
etc., depending on species being fished). Swimming, a
"direct contact" water recreation activity, is the most
demanding of water gquality on most parameters. Boaters
are more likely to use the Bay than are fishermen; fishermen
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TABLE VII-4

BAY LOCATION USED MOST FREQUENTLY:
FISHING, BOATING, SWIMMING

Fishing Boating Swimming

Sector N % N % N %
1 - Southern 69 19 80 23 46 18
2 - Southcentral 69 19 85 24 50 19
3 - Central 117 31 94 27 64 25
4 ~ Northcentral 98 26 74 21 77 30
5 - North 20 5 15 4 20 _ 8
Total 373 100 348 99 257 100
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are more likely to use the Bay than are swimmers.

As Table VII-4 indicates, the pattern holds among those
who use the Bay for fishing, boating, and swimming. Boaters
are more apt to use the more southerly sectors of the Bay
than are fishermen. Fishermen are more apt to use more
northerly regions, and swimmers are most apt to use more
northerly regions, even though the water temperature is
considerably lower than in more scutherly regions,

Influence of Population Characteristics

Age

As expected, the relationship between age and partici-
pation is inverse and linear, The older the age group the
less likely its members participate in fishing, boating,
and swimming. Of the three activities, fishing was mest
popular among all age grocups except the youngest (18-24
years}, among whom proportionately more were swimmers.

Very few of the respondents age 65 or older partici-
pated in swimming (nine percent) or boating (14 percent).
Fishing activity, however, remained very popular with this
age group, scome 33 percent of whom fished one or more
times during the twelve months preceding the study. The
influence of age, then, varies with each activity. Swim-
ming activity decreases most markedly; boating, and
especially fishing activity declines much more gradually.
In addition to the proportion in each age group who parti-
cipate in each activity, the frequency of participation
declines with age in a similar pattern. That is, among
all fishermen frequency of participation in fishing does
not decline with age but among boaters and swimmers
there is a noticeable decline.

Variations of primary location of fishing and boating
activity (but not for swimming) was also significantly re-
lated to respondents' age. Those age 55 or older were
more likely to do most of their fishing on the Bay than
were those in younger age groups. The reverse was true
for boating, with those in the two oldest age groups being
least likely to do most of their boating on the Bay.

Among those who used the Bay for fishing, boating, or swim-
ming, the location on the Bay was not significantly related
to age variations.
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Though age group differences in relating specific
cnaracteristics of Bay waters which were most hiothersome
vcere not significant, the general description of Bay
waters along a clean-airty continuum did vary sicnificant-
iy with age., TFund increase levels to improve water Juality
also varied with age. The younger the age group, the
more likely were its members toe describe the Bay as
"dirty" and the more likely were they to say fands {or
improving water guality should be increased "a lot." The
relationship was linear on both comparisons. As would be
expected, the younger age groups were more apt to cut back
defense spending for reallocation to water guality im=-
provement than were those 1n other age groups.

Education

The relationship between extent of forral education
and the proportion of fishermen, »oaters, and swimmers
differed with each activity. As with age, the relation-
ship petween education and participation in fishing was
not a strong one, though propcrtinnately fewer college
graduates participated in fisnint than those with less
formal education, College graduates poated in greater
proportion than those whose schenaling terminated earlier.
This was even more true with swimming. In terms of total
participation, the relations.ip with education .evel is
direct and linear: tne higher tne education, the higher
the proportion of participants. Other population
characteristics relate to education and interact in these
relationships. Age, occupation type and probably income,
theougn no income measure was i1ncluded in the survey, are
some obvious examples.

As with the proportion of participants, frequency of
participation in fishing did not differ significantly
according to years of school compieted. Generally and sig-
nificantly, the frequency of participation in boating and
swimming increased as formal education level increased.

A linear relationship was alsoc found between level
of formal education and proportion of Bay users., This is
a function, in part, of higher levels of participation,
regardless of location, among those with the most school-
ing. Swimming location varied, tco, in that college
jraduates were two to four times more likely to swim mostly
at pools than were those with other levels of education.
No doubt exposure to pools, the ability to swim, and
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younger age are related to thisg finding.

No significant difference between education level and
areas boated most frequently were observed, but main {pri-
mary) fishing locations did vary somewhat, 1Inland lakes
were used about equally among those with the most and
fewest years of school completed. Those who completed
college were most apt to fish on Lake Michigan mostly,
while those completing six or fewer Years of school were
most apt to fish most frequently on streams or rivers,

It seems likely that income is related to this finding if
one considers the expenditures required for a lake-worthy
boat and lake fishing tackle with expenditures required
for stream or river fishing,

Swimmers and boaters who used the Bay differed in that
those with the highest levels of education concentrated
much more of their activity in Regions III and Iv
(Figure 1, page 78 ) than did those who completed fewer
years of school. Those with less formal education more
frequently used the two southern most regions. Fishing
locations on the Bay did not differ significantly,

In describing the waters of Green Bay, those with the
highest levels of education were most likely to report
"dirty" or "it depends on the location.™ 1In response to
specific parameters considered most bothersome, they
were least likely to report "dead fish" as a major problem
and most likely to cite harmful bacteria as problematical.
Since those with the highest education levels do the most
swimming, the comparatively high proporticn who cited
harmful bacteria as a major problem is consistant,

As one would hope, the higher the level of education,
the higher the fund increase suggested for water quality
improvement., 1In addition, college graduates were much
more likely to cut defense and international aid programs
for this effort than were those who completed fewer years
of education. The proportion who would cut these two
Programs was related to level of education in direect linear
fashion., For cuts from the space program, the relationship
was linear but inverse.

Place of Residence
Residents of Door and Kewaunee Counties were least
apt to participate in one or more of the three water-based

activities. The seasonal residents group, as would be
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expected, included the highest proportion of fishing,
boating, and swimming participants. Among permanent resi-
dents of the five-county area, Oconto, Marinette, and
Kewaunee County residents included the highest proportions
of fishermen; Brown and Oconto County residents the highest
proportion of boaters; Green Bay and Brown County residents
the highest proportion of swimmers.

Frequency of participation in each of the three activi-
ties variad in a pattern identical to the proportion of
participants in each location group. Seascnal residents
participated most frequently, Kewaunee County residents
least frequently, with Green Bay and Brown County residents
having comparatively high rates of participation among
permanent residence groups.

Except for Door County residents, who are most apt
to fish mainly on the Bay, and Kewaunee residents who fish
most often on Lake Michigan, inland lakes is the main type
of fishing resource for all other residents including season-
al {most of whom have camps or cottages in Oconto and
Marinette Counties). Inland lakes were more popular than
other use sites by a ratio of two or three to one. Streams
and rivers were also very popular fishing sites, especially
among Marinette and Oconto County residents and those from
outside the five-county area.

Boating locations used most often were the Bay and
inland lakes for most residence groups, although about 90
percent of the boating activity of Door County residents
was on the Bay side of the Door Peninsula. Marinette
residents, and to a lesser extent Green Bay and Brown County
residents, were somewhat more likely to boat on inland lakes
mostly than they were to boat on the Bay.

_ The differences between place of residence and swim-
ning locations used most frequently for swimming followed
much the same pattern. 1Inland lakes were more popular than
other gites by ratios of two, three, or four to one. The
exceptions were among Door County residents, about 50
percent of whom swam on the Bay more frequently than else-
where, and among Kewaunee residents of whom nearly half
of the swimmers swam most frequently at a swimming pool.
About 30 percent of the swimmers from Green Bay and Brown
County swam most frequently in pools.

Among thqse who fished, beated, or swam on the Bay
one or more times during the twelve months preceding the
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survey, differences in Bay locations used were directiy
related to place of residence. Except for Bay users from
Green Bay and Brown County, whose use locations were
distributed over the five sectors running northward up the
Bay, Bay use locations chosen tended to be those in compara-
tively close proximity to place of residence,.

In general descriptions of Green Bay waters, residents
from different locations differed significantly as Table V-4,
page B0 shows., It appears that most respondents judge
the entire Bay on the basis of Bay conditions nearest their
place of residence. Residence groups alsc differed signi-
ficantly in identifying those characteristics about the
Bay considered most troublesome or problematical. These
are summarized in Tables VII-5 and VII-6. It bears repeat-
ing that "dead fish" and "unpleasant smell" were each
selected as the most troublesome feature by nearly one-half
of all respondents, though the lists on which these
characteristics appeared had five and six alternatives
respectively. This is highly significant practically
as well as statistically. Marine environment investigators
should refer to findings of such significance as "tidal
facts."

Table V-5, page 87, summarizes, by place of residence
the amount respondents would increase federal expenditures
for water quality improvement efforts. Those from Brown
and Oconto Counties and the City of Green Bay recommend
the largest increases, This must be, in part, a response
based on the generally degraded condition of the lower Bay,
to which their residence is in close proximity. In
identifying federal programs to be cut in order to make
funds available, residents of Green Bay and Brown County
and seasonal residents were more apt to select International
Aid and Defense programs and less apt to cut Space programs
than were residents of other places included in the study.

Bay Water Quality Problems

Most of the 2,174 respondents regarded the waters of
Green Bay as dirty. Answers to an cpen ended question (How
would you describe the waters of Green Bay?} are summarized
as follows:
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Clean 97 4.5%

Reasonably Clean 342 15.7%
Depends on Bay Location 197 9.1%
Somewhat Dirty 446 21.4%
Dirty 1,072 49, 3%

Total 2,174 100,0%

Comparatively, the lower Bay regions are "dirty" by various
criteria and, of course, that is where most of the people
in the five~county area live. Of the 1,072 respondents

who described Bay waters as dirty, 703 (68 percent) were
residents of Green Bay and Brown County. In general, the
conditions which are thought to prevail in areas closest

to the respondent's place of residence were projected

to the entire Bay,

Between Group Comparisons

Table VII-7, page 123, provides a summary of differences
in how respondents categorized by activity type, amount, and
location, regarded the Bay., These are differences in per-
ception using perception in the sense of view or opinion.
Differences observed, if any, are briefly explained in
the brief paragraphs which follow taking each comparison
in numerical order,

. ;. Those who participated in fishing, boating or
Swimming at least once during the twelve months prior to
the survey were compared to these who did not. Partici-
pants were more apt to describe the Bay as dirty and to
1ndlc§te that their description depended on the Bay
location being referred to, Non-participants were almost
twice as likely as participants to regard Bay waters as
clean or reasonably clean. Of the Bay access and attracti-
bility determinants of location of use, participants were
more apt to cite good facilities and not being too crowded
as major determinants while nen-participants were more apt
to cite Proximity and “inexpensiveness” as major use loca-
tion determinants, Participants were more apt to regard
wind, wave, and bottom quality conditions as physical
characteylgtics most problematical for Bay users while
non‘Partl§lpants were more apt to cite unpleasant smell
as the major problem, Unpleasant smell was seen as the
major problem by both groups. Both groups also regarded
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dead fish as a major water guality problem with non-
participants citing this problem more fregquently than
participants (54% to 41%). Participants were more
likely to cite cloudiness, harmful bacteria, chemicals,
and surface film or foam as major problenms.

2. Only those who participated one or more times
in fishing, boating or swimming were divided into two
groups; those who participated one or more times on the
Bay and those who did not use the Bay at all, No dif-
ference was observed in general descriptions of the Bay
or the use location determinants. Both groups regarded
smell as the major problem with non-Bay participants some-
what more apt to cite this problem., Non-Bay participants
were also more apt to cite weeds and debris on the bot-
tom as problems than were Bay users, Those who participated
on the Bay more frequently noted wind, cold water and waves
as major problems for Bay users, Both groups also
regarded dead fish as the major problem on a second set
of water quality problem variables in almost identical
proportions. Groups differed in that Bay users were nearly
twice as apt as non~Bay users to cite cloudiness as the
major problem.

3. Participants were divided into the three major
activity groups according to the activity they participated
in most frequently, with a fourth group comprised of non-
participants. 1In addition to differences between non-par-
ticipants and participants already noted, important dif-
ferences were noted between the three activity (user)
groups. Swimmers were most likely to describe the Bay as
dirty and least likely to regard it as clean. They
were also twice as apt to report that the description
depended on the particular Bay location. Boaters were
least 1likely to note differences according to lecation.
Boaters and fishermen differed only slightly in the propor-
tions of each describing the Bay as clean, reasonably clean,
somewhat dirty, or dirty. 1In noting the physical
characteristics of the Bay most troublesome, the three
activity groups agreed and differed little in the propor-
tion of respondents citing unpleasant smell as the major
problem. Groups did differ in proportions citing other
problems. Boaters most frequently (of the three user groups)
cited weeds, winds and waves as major problems. Swimmers
were most apt to cite cold water and debris on the bottom
as most troublesome to Bay users, Fishermen were least
apt to cite cold water and most apt to cite unpleasant smell
as most troublesome. Though the differences between
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fishermen and boaters ip citing cold, and between all

three groups in citing gpel] were negligible. Interesting-
ly, response proportions for fishermen were "in between®
those of swimmers and bgaters: boating being a non-

body contact recreation, and fishing being a partial

body contact activity —_ gy "in between,"”

4. All respondents who participated in fishing one
or more times were placed in one of four categories
according to the type of watar body they fished most
frequently, referred to earlier as primary location.
Differences between these fishing location groups in
their perception of Bay waters were then calculated and
tested. Surprisingly, +hose who fished on the Bay
primarily were less apt to reply that the general descrip-
tion would depend on the particular Bay location than were
fishermen who did most of their fishing on Lake Michigan
or inland lakes. Lake Michigan users were most apt to de-
scribe the Bay as dirty (63 percent) while those fishing
streams and rivers were least apt to describe the Bay
as dirty (41 percent) . Just over half of those fishing
on Green Bay or on inland lakes described the Bay in this
way. Of the four location of use groups, Bay fishermen
were least likely to regard unpleasant smell and junk
on the bottom as major problems but were most likely to
regard water temperature (too cold), wind, and waves as
problems, Lake Michigan fishermen, as should be expected,
were least likely to regard waves as a problem for Bay
users, On the second set of major Bay use problems, Bay
users were most apt to cite cloudiness as a problem and
least apt to regard £ilm or foam on the water as major
problems. Other variations hetween use location groups
were not large and the differences not significant at the
.02 level.

5. BAs before, participants were divided into four
groups according to primary boeating location., Those
boating on streams and rivers primarily were much less
likely te regard the Bay as dirty as were those boating
other locations primarily, including those boating on the
Bay most frequently. IL.ake Michigan boaters were three to
four times more likely t© report the Bay was clean and
twice as likely to say the description depended on the
Bay location referred to© as were boaters using other
locations primarily. In citing problematical physical
characteristics of Bay waters, those boating most
frequently on the Bay were most apt to cite winds and
waves as problems and least apt to cite unpleasant smell,
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though among ail boating location groups, unpleasant smell
was the most frequently cited Bay use problem. As with
Bay fishermen, Bay boaters more frequently noted cloudiness
as a major problem for Bay users than did boaters boating
other locations Primarily. Of the four groups, those who
boated most frequently on the Bay were least apt to regard
chemicals in the water as a major probklem,

6. The same division of participants according to
location used most frequently was made for swimming, with
the addition of a cateqory for swimming pools. In describ-
ing the Bay along the continuum of clean to dirty, those
swimming in Lake Michigan primarily and those swimming
most frequently in pools were most apt to describe the
Bay as dirty (66% and 61% respectively). Interestingly,
Lake Michigan swimmers were also most apt to rate the
Bay as clean, though, just under ten percent responded
in this way. Swimmers using stream and river locations
most frequently were least apt to describe the Bay as
dirty (40 percent) but most apt to describe it as some-
what dirty (31 percent). It appears from this that the
description of the Bay is based on comparing it to the area
swimmers used most frequently. Much the same phencmena
appears among fishermen ang boaters, though perhaps not
as clearly. In identifying determinants of Bay use loca-
tions, significant group differences were noted. Curiously,
almost identical proportions of Bay users and pool users
responded to each of the four alternatives, ranking good
facilities first and proximity second. Lake Michigan
users were least apt to cite proximity as the major use
location determinant and most apt to reply "inexpensiveness."
Perhaps this reflects differences in fee structures between
Point Beach State Forest on Lake Michigan and that at State
Parks on the Bayside of the Door Peninsula. Those sSwimming
stream and river areas were most apt to cite good facilities
a5 the major determinant of Bay use location. In citing
the physical characteristic of Bay waters most Problematical
Bay swimmers were most apt to say wind was the major prob-
lem and least apt to reply unpleasant smell. Lake Michigan
swimmers most frequently cited cold as a major problem for
Bay users, and like bay users, were less likely than other
swimming location groups to regard unpleasant smell as the
major problem. But again, of the six physical characteris-
tics thought to be problematical, unpleasant smell was
menticoned most frequently by all location groups., The
same was true for the second set of water quality Properties
considered most problematical with dead fish most freguent-
ly cited as the major Bay use problem by all swimming
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location groups. As with fishing and boating, those swim-~
ming on the Bay more freguently than elsewhere were most
apt to regard cloudiness as a major Bay use problem.

Bay and pool users were least apt to regard chemicals as
a problem, with pool users much more apt to regard harm-
ful bacteria as a Bay use problem than Bay users.

7, 8, 9. Fishermen, boaters, and swimmers who used
the Bay were placed in one of five Bay use location
groups (Figure 1, page 78) and perceptions between
these groups were compared. Only among boaters was there
a statistically significant difference between Bay use
location groups. Generally, the further north on the Bay
one does most of one's boating, the less likely a
description of dirty was reported. This same pattern was
noted among fishermen and swimmers, but the relationship
was not as strong. This may be attributed to the fact
that fishermen and swimmers are slightly less apt to use
the lower Bay regions than are boaters,

Among fishermen and swimmers, Bay use location groups
differed in identifying the major Bay use location deter-
minants. For both activities, users of Regions I and IX
(the two southernmost regions) were most apt to cite prox-
imity as the major use location determinant, while those
participating most frequently in Regions III and IV and
to some extent V (though Region V received proportionately little
use) cited good facilities as the major location detex-
minant more freguently than other groups. It is interesting
to note that each of the three activity groups differed
according to Bay use location in identifying problematical
physical characteristics for Bay users, but did not
differ in responding to a second set of water quality
parameters considered troublesome,

The Bay areas used most frequently for £fishing, boat-
ing and swimming are summarized by percent of use in Table
VII-4. Table VII-9, page 142, gives the percent response
to Bay physical characteristics considered problematical
for users for each activity and each region. Of the six
problems, waves were, in general, least frequently cited
as the major problem, Except among swimmers using the
northernmost regien primarily, unpleasant smell was most
frequently cited as the major problem for each activity group
in each location. This is most frequently cited by
Region I and II users (lower Bay) and least frequently cited
by those using Region III primarily. Region III users were
most apt to cite weeds as a problem. Water being too
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cold was more frequently cited as problematical the
further north was the Bay use activity located. The
figures for Region V are to be regarded with some
caution as the actual number of participants using
this region more frequently than other areas was
relatively small (20 persons each for fishing and
swimming and 15 for boating).,

10, 11, 12, 1In the comparison, participants in
fishing, boating, and swimming were grouped in seven
frequency of participation categories, Comparing
perception of Bay waters on this basis resulted
in no statistically significant differences for
any of the three activity groups. It may be that
those who participate most frequently are most
adamant in their perceptions, but it appears that
those perceptions do not differ significantly from
those held by less frequent participants.

143



CHAPTER VIII

CONCLUSIONS AND COMMENTS

Conclusions

Without replicating the detail of earlier chapters
and the appendix, general conclusions relating to the
objectives outlines in Chapter IV are presented here,

Recreation Participation

Of the total 2,174 respondents, 1,502 or 69 percent
participated at least once in fishing, boating, or swim-
ming during the 12 months preceding the study. Seasonal
residents, as would be eéxpected, had the highest proportion
of participants; water recreation resources being very im-
portant in the selection of seasonal residence location.

Water-based recreation is cumulative in that those
who participated in one 0of the activities tended to also
participate in one or both of the other activities as well.

In terms of number of participants and frequency of
varticipation, fishing is by far the most popular of the
three activities, Swimming ranks second and pleasure {(motor)
boating third., Of the total sample, 53 percent fished,

44 percent swam, and 34 percent boated at least cnce during
the preceding 12 month period. Of the 69 percent who par-
ticipated in one or more activities, 39 percent were pri-
marily fishermen, 20 bercent were primarily swimmers, and

10 percent were primarily boaters. In addition, compari-
sons hetween fishing, swimming, and boating participants
Suggests that fishermen are more intensely involved in their
activity than swimmers or boaters,
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Location of Participation

The primary focal point of water—-based recreation ac-
tivity for residents of the five-county area is inland lakes.
Exceptions to this generalization are that Door County
residents are oriented to the Bay of Green Bay more than
to other water resources, and that most participation in
boating is divided equally between Bay locations and inland
lakes,

Among swimmers, only 27 percent swam in the Bay at
least once, and only 17 pPercent swam at Bay locations more
than at some other water resource type. Among fishermen,
32 percent used the Bay at least once and 22 percent used
the Bay more frequently than other areas. Forty-seven per-
cent of the hoaters boated on Green Bay at least once, and
4] percent boated on the Bay more frequently than else-
where,

Boating participation on the Bay was rather evenly
distributed over Sectors I through IV (see Figure v-1,
page g9 ). For fishing and swimming, Sectors III and IV
were more heavily used than Sectors I and II. The northern
most Sector received relatively little use for any of the
three activities. Despite colder water temperatures, pro-
portionately more swimming took place at Sector V than either
boating or fishing,

Participation and Location Influences

Age and formal education are strongly related to par-
ticipation and participation frequency., This is especially
true for swimming and to a slightly lesser extent for
boating. The influence of these traits on fishing partici-
pation is much less marked. The data for fishing suggests
that reduced participation in the later years may be as
much related to social aspects of the life cycle as much
as to age itself in that retirement and Separate residence
for children turned adult reduce opportunities for those
in older age groups.

Location of activity is related more to location {(place)
of residence than other variables. This is evident in data
on whether or not the Bay is used and where on the Bay ac-
tivity takes place. Importantly, however, proximity is
much more important to Bay users than to those who partici~-
pate at other water resources areas, especially inland lakes.
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Tnat is, non-Bay participants are willing to accept the
inconvenience of less proximate facilities in exchange for
cther conditions they seek. For fishermen, the element

of success exerts a strong influence on location Of
participation.

Deterrents to Participation

Most of the unexpressed (latent) demand comes from
those wno already participate, Most non-participants ex-
press no desire to do so while those who do participate
desire to do more. For fishing, 80 percent of the parti-
cipants and 33 percent of the non-participants desire to
participate more frequently than they did. $imilarly, among
boating participants 74 percent express a desire to do more
while 36 percent of the non-participants desired to do some
boating. For swimming, the figures are 65 percent and 26
percent,

Major deterrents to further participation were dif-
ferent for different groups categorized according to whether
or not they participated and in which activity. Among those
desiring to do more boating, both participants and non-
participants most frequently mentioned not owning a boat
as the major deterrent, For participants, having to
travel too far was the next most frequently mentioned
deterrent while non-participants reported that cost and
lack of interest among other family members were major de-
terrents. Age and health problems and inability to swim
were most often mentioned as deterrents by those who did
no swimming but would like to do some. Among those who
swam but wanted to do more, travel distance was a major
deterrent and 16 and 15 percent respectively replied that
the water was too cold and the water tooc dirty. Those who
did no fishing but desired to most frequently mentioned
lack of interest among family members and age or health
problems as deterrents to activity. Fishermen most fre-
quently cited travel distance and lack of success as
major reasons why they did not participate more frequently,
For reasons discussed earlier, responses of the "I don't
have enough time" variety were not recorded.

Bay Description and Troublesome Characteristics

Forty-nine percent of the respondents rate the Bay
as "dirty" and another 21 percent rated it "somewhat dirty,"
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only 9 percent of the respondents said this descripticn
depended upon the particular Bay location being referred

to and the remaining 20 percent described the Bay as "clean”
or "reasonably clean," Participants in fishing, boating,
and/or swimming were more apt to describe the Bay as "dirty"
than were non-participants, and among participants, Bay
users were slightly more apt to rate the Bay as "dirty"

than were non-Bay users.

The proportion of respondents who described the Bay
as "dirty" varied greatly according to place of residence.
Only 28 percent of the Marinette County residents described
the Bay this way, while over two-thirds of the Green Bay
and Brown County residents described the Bay as dirty.
It is clear from this that respondents attribute Bay condi-
tions most proximate to their residence to the entire Bay.

The general description of the Bay also varied between
groups according to use location categories., Those who
did most of their fishing, boating or swimming on streams
and rivers were less apt to describe the Bay as dirty than
were users of other water bodies, including Bay users,

Overwhelmingly, the characteristics of the Bay most
troublesome from the standpoint of water-based recreation
were dead fish and smell, These were mentioned most fre-
quently by virtually every group regardless of how classified.
Non-participants were somewhat more apt to cite these two
problems than were participants, and among participants,
non-~Bay users were slightly more apt to cite these problems
than were Bay users. Those who use the Bay more frequently
cited cloudiness, winds, waves, and cold water as trouble-
some characteristics than did non-participants or non-Bay
participants.

Bay Description and Bay Use

Unguestionably, the recreational use of Green Bay is
related to the respondent's description of the Bay and its
problems, or, in this sense, their perception of the Bay.
Nearly half of the respondents described the Bay as "dirty."
Those living adjacent to the southern end of the Bay were
much more apt to describe the Bay this way than were those
residing near more northerly areas. Bay users were much
more apt to cite proximity as the major reason for parti-
cipating on the Bay than were those who used other areas.
Less than one-third of all participants used the Bay at
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all, and less than one-fourth of all participants used the
Bay more frequently than other locations, Sectors IIT and
IV were used more heavily than the more socutherly Sectors,
despite the fact that about 60 percent of the sample (and

population) reside at the southern end of the Bay.

Boaters were more apt to use the Bay than were fisher-
men; fishermen were more apt to use the Bay than swimmers,
Further, boaters were more apt to use more southerly portions
of the Bay than were fishermen; fishermen were more apt
to use more southerly portions of the Bay than were swimmers.
Travel distance was more a deterrent to additional fishing
and swimming activity than to boating, Bay users were more
apt to say that conditions have changed, and for the worse,
than were those using areas other than the Bay. Further,

Bay users were more apt to report that water quality deteri-
oration may soon result in having to alter the location

of their activity or frequency of participation than were
users of other water areas. All these data support the
conclusion that respondents' description of the Bay and

its most troublesome characteristics for recreation users
(or would be users) was closely related to kind, amount,

and location of recreation use of the Bay.

Some Implications

Obviously, there has been a large dislocation of
recreational use of Green Bay, particularly in the southern
regions and particularly for body contact and partial body
contact recreation., This is not, however, a recent phenomen-
on, but one of gradual ercsion over a period in excess of
the four decades for which some documentation is available,

The burden of problems now characterizing the lower
Bay is carried by every individual, but especially by the
recreational user who has either stopped participating,
participates less frequently, or shifted his activity to
a different location, Consequently, the individual pays
in time and money for the dislocation and the community
pays in a variety of ways as well. Loss of revenue accru-
ing from recreational use, loss of revenue due to suppressed
value of adjacent properties, and loss of weekend and season-
al traffic and trade are examples of economic loss to the
community. There is also the loss in aesthetics and other
amenities which contribute to the guality of the recreational
experience and to everyday life, Given the area of the
Bay and the size of the population nearby, the cost of de-
graded water quality conditions is very substantial,
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On matters of recreation activity patterns and loca-
tions of use, it is clear that non-participants differ from
participants and that user groups differ from one another,
In dealing with water-based raecreation, water quality per-
ception, location of use ang related matters, these differ-
ences must be taken into account, Similarly, the influence
of age, education, and bPlace of residence in determining
type, amount, and location of recreation activity must be
ascertained for projecting and predicting total present
and future activity patterns,

Different groups are deterred by different conditions
as they view them. Either the perception or the condition
must be changed, depending on how closely the perception
matches actual conditions, if recreation potential is to
be fully developed. It is clear from this study that some-
thing must be done about the problems of smell and dead
fish if the recreation potential of the Bay is to be
maximized. The first problem has been completely ignored
in criteria and standard development; the second has
received but little more attention.

Different groups have different levels of awareness
and concern regarding water quality problems, different
levels of confidence that conditions can be improved, and
different levels of ability and willingness to contribute
to the upgrading process, Plans and action programs which
do not recognize and reflect these differences, are likely
to fall short of achieving the hoped for result.

There are, of course, limits on what can be done to
maximize recreation use of the Bay. Winds, waves, water
temperature, and other conditions bothersome to some users
or would be users will continue to be bethersome, Other
deterrents, such as ¢rowding, may become much more difficult
problems than at the present. But they would be, in a sense,
happier problems. When there is no available oxygen in
the water and consequently no fish, crowds of fishermen
will not be a problem. When a secchi disc vanishes in two
feet of water, or a foot vanishes into a foot of muck,
crowds of swimmers will not be a problem. When gasses are
released from bottom deposits, fish and algae decay on the
surface, and the air carries odors from many sources, crowds
of boaters will not be a problem, The limits to the Bay's
recreation potential will never be reached until problems
such as these are overcome,
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Some Uses of the Data

Economists, planners, state and local officials,
educators and numerous other interested parties are in-
vited to utilize this data to the fullest extent., The
possibilities appear almost endless. Only a few sugges-
tions are presented here,

A very good approximation of manifest and latent
demand, by user group, by use location, by place of residence
and other categories can be attained by applying the appro-
priate sample percentage to the population total. Such
data would have a variety of uses. Dollar values of recrea-
tional equipment ownership and rental can be generated for
the region and sub-parts of the region., Values attributed
to recreation user days for different activities, as estab-
lished by the U, S. Water Resources Council and used by
various public water management agencies, can be applied
to the demand figures to estimate economic impact from
water-based recreation for the region and for various
water resource locations within it.

Place of residence and extent and location of use data
is useful in matters relating to travel time, distance,
and direction with many implications for the management
of water resources as well as transportation facilities.

Latent demand and participation deterrent data can
be viewed and weighed in light of planned and unplanned
changes in available time, income, and mobility, water
gquality as monitored and as perceived, modifications in
travel, access, shore facilities, and the like.

Data on water quality and characteristics as perceived
and as monitored can be used by researchers, educators,
media personnel and others to determine in what areas and
by what means problems and their ramifications should be
translated if meaningful action is to result,

Data comparing group responses can be used to more
carefully focus on the problems and concerns of each group
and to direct information and appeals in more appropriate
and productive ways.

Finally, state and local officials can use this
data to determine what water quality problems and character-
istics, both actual and perceived, can be alleviated to an
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extent enhancing the Técreation potential and use of avail-
able water resources.

Some Cautions

., . Lf possible uses of the data are many, SO tOO are pPoOS-—
sible misuses, Some general cautions, then, are in order.

It must be constantly borne in mind that the sample
is comprised of heads of households, 1In terms of the total
papulation, women and young people are underrepresented.
Generalizations from the Sample to the population can only
be on the basis of households and household heads.

In sorting respondents intog groups, data is generated
and reported for sub-sets of the population., Thus, care
must be taken to insure that the words and figures are
appropriately interpreted, Numbers, response frequencies,
percentages, and the like, vary with each sub-set and cannot
be applied to other sets,

It is always tempting, in studies of this nature, to
assume cause-effect relationships, While it is likely that
some such relationships are reflected in the data, the con-
ditions for determining such relationships are not present,
and no statement regarding such relationships can be drawn
from the data. They may only be assumed or hypothesized.

The data must be taken in whole and in context. Most
data is deceptively complex and easy to misconstrue and
oversimplify. It is sometimes useful to refer to the exact
sequence and wording of questions in the instrument to
more fully understand exactly what the response does and
does not say. The schedule of guestions is in Appendix .

Finally, it should be remembered that what seens obvicus
to one is not equally obvious to another and certainty is
a rare commodity. People and their problems are enormously
complex and often enormously frustrating. ?he alternative
of simplicity and certainty is neither possible nor desirable.
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APPENDIX B

TABLE B=~1

TEST -~ RE-TEST RESPONSE CONSISTENCY (N=27)

Question

Years lived in 5-county area

Own a camp or cottage

Age of household head

Number of children

Age of youngest child

Years of formal education

Description of Green Bay waters

Times respondent went fishing in last year

Times respondent went sailing in last year

Times respondent went skiing in last year

Times respondent went pleasure boating in
last year

Participation in tent or trailer camping not
near water -

Respondent participated in fishing on Green Bay

Respondent participated in pleasure boating on
Green Bay

Respondent participated in swimming in Green Bay

Number of cars in househecld

Number of snowmobiles in household

Numbexr cof fishing rods and reels in household

Number of water skis (pr) in household

Number of camping trailers or units in household

Number of boats in household

Type of boat

Length of boat

Materials boat is made of

Boat is transported or moored

More launch sites are needed

The reason for not going boating last year

Would like to have done more boating last'year

Reason for choosing area of pleasure boating

81

Bl
100

100

81
96
70

93
93
100
93
96

96
78
85
85

Change in conditions of area where pleasure boating

took place o
Action taken by respondent if water conditions
deteriorated

203

93

89




TABLE B-1 (cont'd)

Question

Will water condition deteriorate encugh for action

The reason for not going fishing last year

Would like to have done more fishing last year

Why respondent did not do more fishing last year

Reason for choosing area where most fishing
took place

Change in conditions of area where most fishing
takes place

Action taken by respondent if water conditions
deteriorate in area of most fishing

Will water conditions deteriorate encugh for action

Fish are safe to eat

Reason for not going swimming last year

Would like to have done more swimming last year

Reason for choosing area where most swimming
takes place

Change in conditions of area where most swimming
takes place

Action taken by respondent if water conditions
deteriorate in an area where swimming takes place

Will water conditions deteriorate enough for action

Could swimming in favorite area be harmful

Any rash, infection, upset stomach, or other
iliness from water

Know anyone who has been ill from water

204

Per-
cent
Adree-
ment

89
85
93
85

89
B3
74
85
85
70
81
85
63
67
70
78

78
78



__—.—-l I__

s

i What is (ds this) your year arcund How many days per year do you use 1t '

K . address?
5 11 0....Does not apply
b / / 1....1 = 7 days
city, village, town/ county / state 2....8 ~ 14
14 3...15 - 21
1....Brown Co. 4...22 - 10
2,...Door Co. 5...31 - 45
3....Kewaunee Co. 6....0ver 45
4,...Marinette Co,

7 5....0conto Co. ! What is the age of the head of the
6....Green Bay and suburbs household (how old are you)? _
7....Mllwaukee, Chicago and suburbe
B....0ther Wisconain 1....18 - 24

| 9....All other 2....25 - M4
3,...35 - 44
8 l....In 5=~county area 151 4....45 ~ S&
! 2., .,Outside S5-county area 5....535 = 64
i b.vsab5 or Over
9 1....Urban
| 2....Rural 16 { l..,.Male
2....Female
How many years have you lived imn the
S5-county area? (B,D,K,0,M) 17 | 1....Married
2,...5ingle
1....None
20000 to 3 How many children do you have? ___

10 .4 to 10
4...11 to 20 0....Does not apply (never married)
5...21 to 35 1....Nene

| 6....0ver 35 2....1
3.2

Do you own a camp or cottage for b....3
weekend or seasonal use? 18 2 Ry

-

11 1....Yes 7....6

Z....No 8..,.7 or more
where is it located? How old is the youngest child?
: / / 0....hoes not apply
i city, village, town/ county / state 1....Under 5
1 19| 2....5%°- 14
0....Does not apply (if no to above 3...15 - 21
1....Brown Co. question) 4oy . Over 21
12 gﬁ:::ug:e Co. How much formal education (schooling)
4....Marinette Co. have you had?
5....0 .
6... .Oszgzoﬂgzcmsm 1....CGrade schocl (1-6)
| 7....Al11 other Z....50me high schocl {(7-11)
T 20 | 3....Completed high sci;ool (12)
4....50me college (1-3
2::::2262—22;:5pi¥ea 5....Completed college (4 or more)
13 2....0utaide 5-county area

APPENDIX C

GREEN BAY RESEARCK PROJECT
SEA GRANT PROGRAM
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o mp———

23

24
t

]

K

Streams or Rivers

30 H

e 1

How would you describr the waters of
Green Bay?

1..,..Clean
2....Reasonably ¢'=an

31

3. . Somewhat dirty
4.... D1y
S....Desends on iocation

32

Wwhat is (your) the employment status
of the head of the house?

33

1....Employed full time
2....5tudent

34 ]

3....Housewife
4,...Retired
5,...Not presently employed full time

35

For whom {do you) does the household
head work?

0....Does not apply (if 2,3,4, or 5 above)
l....Private enterprize

2,...Public-gov't. agency at all levels
3....Hon-profit agency

4....5elf-empioyed

36

What type of work (do you) does he/fghe
do?

37

0....Doea not apply
}....Professional-Technical
2....Manager, Official, Proprietor

38

3....Clerical

4....5ales

S....Craftsman, Foreman
6....5killed, semi-skilled
7euroSarvice worker, laborer
8....Farmer

buring the last 12 months, how many
times did you go fishing?
[write in code]

On Green Bay

Elsewhere L. Mich,

=
=]
0

Inland Lake

[+ JE I LT Yy AR B
L NN SO BN BN BN N B
k=
[l BT R P =)
1
[
[=]

g
o
"
v
[+

Total

206

139

40

During the last 12 menths, how many
times did you go sailing?
[write in code]

On Green Bay

Sode
Elsewhere I.. Mich. 1 = None
2= 1 or 2
Ja 3 -7
Inland Lake 4= 8 -1,
3= 13 - 20
6 =21 - 30
Streams or Rivers 7= 31 - 30
8 = (ver 50

Total

During the last 12 months, how many

times did you go water skiing?
(write in code}

On Green Bay

Elsewhere L, Mich.

Iniana Lake

Streams or Rivers

4 8 H K N N U
[»+]
1
-
[ %]

Q0 = TR LD B owa bo o

Quer 350

Total



During the last 12 menths, how many
times did youy g0 pleasure boating?
{write in code]
it On Green Bay
—_— - Code
42 Elsewhere L. Mich.
—_——— — 1 = None
2= 1or2
43 Inland Lake — Jw 3-1
4= 8 -12
44 Strea Ri $=13-20
L N m or River 6 =21 - 10
7 w3l -50
45 Total 8 = Over 50
During the last 12 montha, how many
times did you go swimming?
[write in code]
46 On Greem Bay Code
47 Elsewhere I, Mich. 1 = None
R E— - 2= 1or2
3= 37
d L
48 Inlan ake 4= 8- 12
§=13 - 20
49 Stream or River 6 =21 - 30
7 = 31 - 50
50 Pool __ B = Over 50
51 Total
During the last 12 months, how many
times did you go duck hunting?
[weite in code]
52 {n Green Bay
Code
53 Elsewhere L. Mich,
1 = None
54 Inland Lake 2= lor?
—_—t— — 3= 3.7
4 = - 12
55 Stream or River __ 5 = 12 - 20
6 =21 - 30
56 Total 7w 3] - 30
e 8 = Over 50

57

58

60

61

62

63

64

65

66

67

Ll L] 0=]1 1]

207

During the last 12 months, how many
times did you go Ppicricking, walking,
or just relaxing along the shore?

[write in code]

Code
0f Green Bay 1 = None
2= 1or 2
Elwewhere L. Mich. _ 1= 3 -7
4= 8§ - 12
Inland Lake 5 =13 - 20
6« 2] - 30
Stream or Lake 7 = 31 - SO
8 = Over 50

Sub-Toral

flow many times did you go pilenicking,
walking or jusc relaxing, but not near
some body of water?

(de not code}

Grand Total
Code

How many times during the last 12 montha,
did you go camping in & tent or trailer?
[vrite 1in code]

On Green Bay Code
Elsewhere L. Mich, . 1 = None
2= ] por 2
Inland Lake 3= 3-7
b= B - 12
Stream or Rivery 5= 13 - 20
H = 21 - 30
Sub-Total 7 =31 - 50
8 = Over 50

How much tent or trailer camping did
you do, but not near water?
{do not code)

Grand Total
Code



T

| ®

10

|11

2

Did you fish on Green Bay during the
last 12 montns?

l....Yeas
2....N0

0,...Does not apply
1....
2ItlQ
3.010
4.00-
501-l

Location (from map)

Did you go pleasure boating on Green
Bay during the last 12 months?

1l....Yes
2|'QoN0

0....Does not apply
1"0‘
2.1!.
...
étlli
5,040

Location (from map)

Did you go swimming on Green Bay
during the last 12 montha?

l.,,.Yes
2....No

0....Does not apply
1....
2o.00
...
boais
Scavs

Locatfon {(from map)

[
»

-
wn

20

How many cars do members of this
nousehold own?

[write in code] Code
1 = None
| __ Cars 2 =]
Snowmoblles 2 : §
_ Fizhing rods & reels 5 = 4
Water skiis (pr.) 6 =5
— Tméb, 7
Camping trailer or unit 8 = §, 9
g =

Where do you use it
mostly?

0....Dovs not apply
i....1In 5=-county area
2....0utside 5-county area

10 or more

27

208

i
.
i
1

'
i
I

2

t l 4....0ther

i

Code
How many boats do 1 = None
you own? =1
[1f 2 or more, which je?2

boat is most important
to you?]

0....Does not apply {(if none)
1....5aill

2....Inboard

3....0utboaxrd

4.,..Canoe

5...,0cher

How long is it?

0....Does not apply
l....Up to 17"
2,,..17" - 25!
3....0ver 25°

What is it made of?

0...,Does not apply

l....Wood
2., . Aluminum
J....Fiberglaas

Do you usuaily teamsport it (trailer)
or leave it moored?

0....Does not apply

25 ; 1..,.Transport
i 2....Leave moored

Are more launcih sites needed?

L.Yes

q

+
2....No

Where? (see map)

g....Does not apply (If nc above)

l....Marinette

2....0conto-Rorth of Penaaukes

3..0.0conto-South of Pensaukee

4....Brown-West side

5...,.Brown-East side

6....Deor-South of Sturgeon Bay
7....Door-North of Sturgeon Bay
8....Elsewhere on Lake Michigan
3....Inland Lake, River



How many times during the last 12 If more were to be spent on improving
momtha did you rent: water quality without raileing taxes,
Code the money would have to be taken from
A fishing charter 1 - Nome some other government program. Which
2-1 of these programs would you take the
j-2 monay from?
Boat, not charter__ 4 - 3
3 =4 1....Educatien
6 -5 2....Transportation
Snowmobile _ 7-6 3....Defense
8 -7 371 4....Health (see back of map) &
9 - 8 or more 5....Intematicnal Aid —
6....5pace
Did you rent & camp or cottage during 7...Agriculture
the lest 12 wonths? 8....Comnunity Development
1....Yes Which of these do you think is most
12....No important in determining where people

89 on the bay for water pecreation?
Where was it located?
l....Avea 18 close by

0....Does not apply (if no) 38| 2....Not too expensive (6ee back of map) 3
l....Brown Co. 3..+.Good facilities

2,,..Door Co. 4....Aves 18 not too crowded

3....Kewaunee Co.

4....Marinette Co. Which of these do you think is the
5....0conto Co. biggest problem for people who use
6....Elaewhere in Wisconsin the bay for water recreation?
7....Mich., Minn,, Ill.

8....A11 other 1....Water ig too cold
T 2....Unpleasant smell

0....Does not apply 39| 3....Wiads (see back of map) C
l....In 5-county area 4,4, .Waves

2....0urside S5-county area 5.,...Junk on the bortom

6....Toc many weeds

Did you rent a camping trailer or
unit during the last 12 months? Which of these things da you dislike
most about the bay?

l....Yes
2....No l....Water 18 cloudy
e 2....Chemicals
Where was it used moatly? 40 | 3....Harmful bacteria (see back of mep) D
4....5uds, film, or foam on water
0.,..Does not apply 5....Dead fish

l....In 5~county area
2,...0utside S5-county area

At presspt time, less than ome cent
out of each federal dollar goes for
improving water quality. How much

dc you thiok this should be increased?

l....None
2....A lictle
3,...Quite a bit
4,...4 lot

o

09



How many times did you go pleasure What would you do if water conditiong
bosting last year? deteriorated at the place ¥You usually
g9 pleasure boating?
1....Many times
41 | 2....A few times 0....Doea not apply (if none in laat ; vrs.)
_ 3....None-~1f none: et 1o bl ) l.,..5tay {n same place but notr noat as much
it 1y the maln 47| 2....Move to someplace on Green Bay
reasen you did not go boating last 3....Go someplace, but not on Creen Bay
year? 4,...Wouldn't bother me
S5....Give up boating
0....Doea not apply (if 1 or 2 above)
l....Not interested
2,...Too old or poor health Do you think water conditions will be-

42 | 3....Water ig too dirty come bad enocugh that you will have to
4....Don't owm a b;rat ; make that decision soon?
5....Have to travel too far

] b....To0 expensive 0....Does not apply (if none in last 3 yrs.}
48| 1....Already have
Would you like to have gone pleasure 2....May have to soon
boat#ng more often than you did last 3....Not likely
year
1....No How many times did you go fishing last

43 | 2....Yes--1f yes, vhy didn’t you? year?
0....Does not epply (if no above) 4 l....Many times
i....Don't own a boat 91 2....A few times
2....Places too crowded 3....None--1f none:

44 | 3....Water ie too dirty What is the main"reason
4....Not popular with family you did not go fishing last year?
3....Too expenaive .
6....Have to travel too far 0....Does not apply (if 1 or 2 above)

T l....Not interested

When ¢id you last go boating? 2.,..Kever catch anything
—yeare a0, a0 st code) o 371 omavs o raved con tax
+ 10 sGoo 0q crowde
Thinking only of the area where youy do 5....Too old or poor health
moat of your pleasure boating, why do 6....Too expensive
you prefer that area to some other 7....Water 13 too dirty
area? B....Don't own a boat
O....Does not apply (if none in last 3 yrs.)
%-- --giﬂd l::unch or marina facilities Would you like to have gone fishing more
oo wl08€ Dy often than did last year?

45 3....Hater is cleaner there " vou 7
4....Pretty place 1 No
3....Not too crowded 51 2' ot — ' ?
6....Friendly people =r..Yes--If yes, why didn't you?

How b ) 0....Does not apply (if no above)
" lalwe cogdxtiona changed where you l....Too old or poor health
0?: zhso ,oating since you atarted 2....Too far to travel
§oing there? 3....Don't own a boat
52| 4....Good spots are too crowded
d....D
l_u.Ngezh:z;eapply (if none in last 3 yrs. | 5....Never catch anything

46 | 2....Bett 6....Too expensive

3 .Hors:r ‘fi Eetl:er er worse, In what 7....Water is too dirty
¥ B....Family not interested
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53

54

35

56

57

when did you last go fishing?
___years apo, {(do not cade)

Thinking only of the area where you d
moet of your fishing, why do you pre-
fer that area to some other area?

0....Does not apply (if none in last 3 yrs
1....Close by
2...,.Catch more fish
3....Not too crowded
4. ...600d launch or marina facilities
5....Cleaner water

6....Pretty spot

How have conditions changed where you
usually go fishing since you started
golng there?

0....Does not apply (if neme in last 3 yrs

1....No change

2....Better
3....¥Worse

1f better or worse, im what
way?

38

-

]

-}
59

How many times
last year?

did you go swimming

i....Many times
2....A few times
| 3....None--1f nona:

What is tha main reasor
you did not go swimming leat year?
0....Dces not apply (1f 1 or 2 above)
l....Rot interested
2....Doa"t know how to swim
3....Toc old or poor health
4....Have to travel too far
5....Water 1s too dirty
6....Good places too crowded

60

Would you like to have gone swimning
more often than you did last year?

1....He
2....Yes--If yes, why didn't you?

)

61

What would you do if warer conditioms
deteriorated at the place you usually
go fishing?

0....Does not apply (if none in last 3 yrs
l....5tay in same place, but not fish

as much
2....Move to some place on Green Bay
3....60 someplace else, but not on

Green Bay
4....Wouldn't bother me
| 5....Give up fishing

Do you think water conditions will
become bad enough that you will have
to make that decision soon?

0....Does not apply (if none in last 3 yrs
l....Already have
2....May have to soon

3....Not likely

Is it safe to eat the fish you catch
at this spot?

0....Doee not apply (if none In last 3 yrs
1....Yes
2....No

G,,..Does not apply {if no above)
1l....Water iz too cold

2....Have to travel too far
3....Good spots too crowded
4....Too old or poor health
5,...Water ig too dirty

6.,..Not a very good swimmer
7....Family not interested

)

62

-)

When did you last go swimming?
years ago. (do not code)

Thinking only of the place you do most
of your swimming, why do you prefer
that place to other places?

0....Does not apply (if none in last 3 yrs.
1....Close by

2....Cleaner water

3....Pretty spot

4....Not too crowded

5,...Not too expensive

6....Better facilities

7....Water is warm

)
63
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How have conditions changed at the
place you usually go swimming since
you started swimming there?

¢....Does not apply (if none in last 3 yrg.
1....No change
2....Better
3....Woree

1f better or worse, in what
way?




64

What would you do if water conditiens
deteriorated at the place you usually
g0 swimming?

Q....Does not apply (1f none in last 3 yre.)

l....Scay in the same place, but not swim
as much

2....Move to somewhere on Green Pay

3....Go somewhere else, but not on Green Bay

4.,..Wouldn't bother me

5....Give up swicming

———

65

Do you think water conditions will
become bad enough that you'll have
to make that decision soom?

0....Dces not apply (if none in last 3 yre.)
l....Already have

2....May have to soon

3....Not likely

66

Could swimming at the place you usually
go be harmful to a persons healch?

0....Dces not apply {if none in last 3 yrs.)
1....Yes
2....No

67

At the place you usually swim, have you
ever gotten a rash, infection, upset
stomach or other jllpess from the water?

0..,.Does not apply (if nome in last 3 yrs.)
1....Yes
2....,No0

68

69

Do you know anyone besldes yoursslf
who hag?

0....Does not apply (if none in last 3 years)
1....Yes

2,,..Ho0

1f you had a perfect summer day and no
work or other obligations, what would
you moat like ro do with it.

l....Go fishing

2....Go sailing

3....Go canoeing

4....Go pleasure boating

5....G0 swimning

6.,..Plcnic or hike, relax next to water
7....0ther water related activity
B....Go for a drive

9....0ther non-water related activity

70

1....Al1 water relaced activitiea
2....A11 other activities (B or 9 above)

Comments:

Comments:

212

Respondent

Interviewer



Marinette

Oconto

.......




1892

1903
1910
1912

1920

1929

1931

1932

1933

APPENDIX D

CHRONOLOGY COF EVENTS REGARDING BAY BEACH PARK

Bay Beach conceived and developed as a private venture
by Mitchell Nejedlo

Green Bay Yacht Club began at Bay Beach
Bay Beach facilities completed

With the advent of the automcbile, interest in the
Green Bay Yacht Club waned and the club disbanded

Frank Murphy and Fred A. Rahr announced the free gift
of the Bay View Beach to the City of Green Bay {eleven
and one-half acres east of Irwin Avenue containing all
the buildings). After an additional land purchase,
Bay Beach Parxk was a reality.

An additional 222.09 acres was purchased from John
Marsch to increase park property to approximately 243
acres,

Bay Beach was c¢leosed during the summer by order of the
State Board of Health "after the water there had been
found so highly polluted as to constitute a menace to
public health.”

As a result of a legal action brought by eleven hundred
petitioneers, the Green Bay Metropolitan Sewerage Dis-

trict was established by the Order of the County Court

for Brown County.

Bay Beach was closed during the summer by order of the
State Board of Health. Pool at Bay Beach location is
subsequently under consideration by the Green Bay Park
Board as an alternative swimming location.

Wisconsin Supreme Court gave favorable decision clear-
ing away legal entanglements blocking the construction
of interceptor sewers along the East River as well as
a sewage treatment plant,.

Bids let for construction of interceptors and waste
treatment plant

214



1934 Bay Beach Park was the center of activities for Green
Bay's 300th anniversary, Newspaper accounts do not
indicate anything regarding the usability of the lower
Bay for recreation,

First Green Bay Metropolitan Sewerage District
facilities completed

1938 A wildlife sanctuary was established at the Bay Beach
area with W,P.A, assistance,

1941 Green Bay Board of Health reorganized. Since public
health concerns were previously undertaken by one
man, the creation of the board was much more than a
reorganization. Board now had the staff to undertake
a comprehensive water sampling program,

1942 The Green Bay Board of Health cited continuous con-
tamination in their minutes as the reason for closing
Bay Beach for the remainder of the summer.

1943 Upon the recommendation of the Green Bay Eoard of
Health, the Bay Beach swimming area was closed per-
manently. The beach was subsequently covered over to
prevent unsanctioned use,

1951 First pool facility constructed in Green Bay by the
Green Bay Park and Recreation Department (not at
Bay Beach area).

1967 The Green Bay Park Board shelved plans for an artificial
lake swimming area for Bay Beach. Filtration system
would be unable to handle polluted waters of the Bay.

1970 "I think swimming [at Bay Beach Park] might be possible
by 1972, but you might not like it" Thomas G. Frangos,
Administrator, Division of Envircnmental Protection,
Wisconsin Department of Natural Resources, Thursday,
December 17, 1970,

1971 Sharp decreases in fecal coliforms in lower Bay due
to chlorination of effluent by the Green Bay Metro-
peolitan Sewerage Plant. Bay Beach still closed due
to high total coliform counts and plate counts.
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