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" . ABSTRACT. . .

S '  The purpose of this thesis is t¢ suggest a way in

which planners might intervene in resource allocation.in order‘to

minimize over-use. ang multiple—uae conflicts on lakks. The proposed
approach is based on the evalustion of the 'p babl consequences

of.development..“Evaluation‘is accomplished by means
1ndex which measures.the attitudes of lake users towards recreational

activities and development. ,The index allows the planner or decision-
]
maker to gain an understanding of the attitudes held by cottagers

towards other users. This understanding can be enhanced by the use

of a qultiobjective programming model which facilitates the compari—

st

son of4potential conflicts among 1akes and has the cgppcity for e

optimizing a set of9non—commensurable objectives.

s - .
The methodoisgy is applied in 4 case study of the

Rideau Lakes area of Eastern Ontario. A questionnaire was distributed

to 474 cottage-owners and produced a 78.7% response rate. The survey
' L . .

is used to generate a profile of cottager characteristics and" to

derive the conflict indices. These are'subsequently'inserted as .’

parameters into the multiobiecti@e proéramming model. Three devel-

-

opment scenarios are simulated and the planning implications of -their

.

-results discussed. . ’

-y -



RESUME

-
4

Le but de cette thise est de Proposer un moyen d'in-

- »

tervention que les planifféateurs peuvent utiliser pour mipimiaer

la surexploitation et les conflits d'utilisation des lacs. L"appro-

che utilisee est basée sur l'evaluation dea 'conséquences prébablea"

-

v ..

qui résultent du procesaus de développement. L'&valuation se fait

avec un indice de conflit qui mesure lés attitudes par les utilisa-

N

teurs du lac aux activités récréationnelles et au developpement. En

.

utilisant 1 indice, le planificateur peut comprendre les attitudes

.
-

des propriétaires de chalet face aux autres utilisateurs'du lac.

P M

Cette compréhenslon peut &tre éldborée en utilisant-le modéle de °

"programmation multi-objective". Ce dernier facilite la comparaison
p .

. < . - '

de conflits potentiels entre les différents lacs et posseéde la

capacité de déterminer la situation optimale parmi une série d'objec-

tifs.

La methodalogie est«appliquee dans une etude de cas
des Lacs RideJh (Est de l'Ontario) Un questionnaire etait distri-
bué @ 474 propriétaires de chalet et 78.7% ont pepondu. Le.gondage

.est’ utilisé dans la ponstrugtion de profils caractéristiques et dans

— L

la définition des indiceé de conflit. Ceux-ci sont utilises, par la

H

gsuite, comme parametrea dans le modéle de ' programmation multi—

objective”. Troia_scenarios différents sont simules et les iqpliéa—

N
r .

tions .des résultats pour le processus d'aménagemenf sont discutées.
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‘Chapter I
. »
INTRODUCTION

Lake planning is a relati?ely new activity: within the
field of planring and has received significant attention in
Canada only within the last ten years. The reas;ns-for'this
" include a current concern vith environmental planning in
Qeneral,and. specifically, the existence of a planning di-
leamz caused by‘a deterioration of the recreational experi-
ence in the face éﬁ an inqreasing denaﬁd for water-oriented
recreation. The grow;ng importance of recreation in water
~ useage and the diversity of .and conflict in recreational. ac-

tivities have also contributed to the necessity for lake

planning (Kuehn and Brewer, 1967).

The effect of heightened demand has been to create new
and.emphasize old brobleﬁs of conflict among . multiple uses
on a lake. The intensity of use has increased in arl.areas.
The puépose of this thesis is to suggest a way 4in wvhich
plannérs nigkf intg}vene in resource allocation in order to
minimize over-use and nultiple-usé conflicts. Ipé particu-
lar enphasis.,of Fhe thesis will be in the miniaization Sf
social as opposed to physical conflicts and in the develop-

ment of a regional perspective on lake planning.

!
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1.1 sTUDY OBJECTIYVES

The objectives of this thesis are three-folad:

(1) to develop a franeuork for the analysis RN
of the potential conflicts that can be ‘
generated by increases in the amount and
number of uses on a lake;

(2) to operationalize this framework by .
. developing a model capable of performing
at least three functions: %, v

" i. allocating scarce resources amongst
activities on a regional bhasis:

ii. mipimizing potential conflict amongst
recreational activities for a
postulated set of conflict inter-
actions in planned development; and
iii. uvtilizing environmental guidelines
as development c¢onstraints on the .
regional lake systea.
(3) to apply the framevork to a case stody in
lake planning. '
Achievement of the first objective will be accomplished.
through the elaboxration of an approach which “relies on the
evaluation of the 'probable conseqnencés' of recreational
development in terms of potential .conflicts which might ar-
ise. An index known &s the ‘conflict index' will be ased to
indicate the attitudes of one recreation group, cottagérs.

towards other }ake users.

A lultiobjective:progrﬁnning nodel will be developed to
]

satisfy the requirements stated in the second objective. TIn

this thesis, its implementation in a case study. of the Ri-
: . .
] ‘

Gr
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.dean Lakes area of Ontario ¥ill only call.upon the first two
functions; the third will be set'uitﬁin the framework of the !

nodei and its potéhtiaL described but not used.

Optimization. will not nécessarily result in identifica-
tién of 'a global optisum .of resource allocation for the
problem .at haod. In fact. true‘footinal' decision-making
may never be possible (Bradley. 1973) . Plements of uncer-’
tainty in goal definition and in evaluation of social costs
and@ benefits imply that the ‘*optimum? soluti6§ vill only be
'a local optimum in teras of present temporal and attitudinal
orientations. If goals change or social costs and benefits

are respecified, new solutions say be found.. ' "

3

1.2  NEED FOR THE §"r.upt o : o

Most research into the inmpact of recreational develop-
ment on lakes has oended tovards the invostfgation of physi-
cal deielophent levels as constraiots on development. This

section considers the need for additional development const-
raints vhich would bi analogous to thresholds':of conflict.
The need for a regional perspective in ldke planning is also

da-ons;rated.(l) <

(1) - An elaboration on the definition of conflict used in
this study can be found in Chapter III, p.36.
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1.2.1 Physical Devejopment Limits Yezsss social
“Contlict Thyesholds

One of the prilary prohlens in lake planning has been
that’ of establishing developlent lilits beyond which a det- ’

,erioration -0f the environnent occurs. - Lake planners have
© A

Wrestled ‘with the concepts of physicnl angd, nore recently,
social carrying-capacity as bases for the definition of such
linits. Although the validity of ~'existing methods has not
been fully accepted, physical carrying;capacity has been an-

plied in its various forms as a recreational activity coast-

raint to several lake plans in Canada(1). - Fev plans hov-

ever, have advanced beyond the physic&l carrying-capacity

problen to & consideration.of .the social conflict problem.

.otheruise referred to as socinl carrying-capacity. As noted,
I

abovey this problem .involves negative'extefnalities and
these effects may be counteracted by the imposition of plan-

ning controls. .

The physical carrying-capacity approack is dominated by -

“the *suitability' as opposed to the ‘feasibility' concept.
Land use suitabiljty is the degree to which a unit of land
carr respond to specific nnnagenenti pnactices. Lapd use

feasjibility is based on .the present likelihdod or potential

(1) See for exauple- Edmonton and Battle River Regional
Planning Commission (1975); Ontario Ministry of Watural Re-
sources (1973) ¢ and Saskatchewan Departnent of Environment
(1976) .
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.of a unit for develop-ent under specified socio-econonic
conditions (belknap. et al. 1961). The ilportant difference

" between these two concepts is the extra limitation on devel-

opaent imposed by the soclo-economic conditions required for

feasible land dse. For example, a lake nayvoe physically
suitable for the development of 60 cottages and five camp-"
sites, but social confiicts may occur between the two user
gronos because of noise or visual pollution of the recrea-

tion eanvirondent by omne group as. perceived . by another

gtoﬁp. This type of coaflict may even occur between cottag-

-ers themselves if cottage site developments are poorly plan-

ned. 1A solution tosthis “problem might be to ‘trade-off*
sore of - the campsites to another location in return for a
less conflicting activity or to-eliminate the conflicting
activity altogether. Resource allocation through physical
carrying-capacity doestnot offer this alternative because it'
enphasizes the ilpact that users vill have on the physical

environ;ent‘and‘not the social environment.

Development limits related to a threshold.- of conflict

may be thought Of in terms similar to those used to define

: physical carrying—capacity development limits. Beyond a

certain threshold there is a deterioration in the quality
of the environlent._ - Considerable progrees has.been made in-
quantifying physicalnthresholds'of development, but very few

studies have been conducted on the measureément of thresholds



and absolute values for inter- and intra-activity conflicts.

One of these is a study undertaken by Bammi and Banni {(1975)

uhich attempted ‘to attach units of neasureuent to the degree.

of conflict which night occur among or within a set of 1and‘

use activities. Their procedure for conflict evaluation was
to have a group of_ planners and elected officials examine
eech selected inter- and I;tte-activity association on the
basie of the following criterias (1) wvisual and aesttetic.
(2) noise and air pollution, fa) population density. (4)
transportation.}iand jsi social and psychological factors.
After a generalfgiscussion and averaging of scores, aétivity
associations ﬁere'giten a value ranging fton ohe to ten in-
‘dicating the degree of potential conflict present. Activity
associations which did not 1dvolve';;tflic; vere given- a
score of zero. The approach taken in the evaluation of ac-

tivity conflicts in this thesis will be similar to Bammi and

Bammi's work except that relative levels of conflict will be’

examined and the indices inen to activity associations will
be based on the attizudes of lake users, not decision-makers
or planners.

'The reasons for the lack of progress in the field of
conflict evaluation are nurerous, the most significant prob-
'-:ably'being'that, while physical carrying-capacity lieits are
based on tangible variables, social conflict is an intangi-
ble concept_'and the difficultdes of measuring intangibles

are well known ({(Coomber and Biswas, 1973)

-6 -




The probles of identifyiag:and resolving conflicts when
the level . of conflict is unknown is greater thanm “when one
has a definite structure of measurablé relationships to ma-
nipulate. If even a very crude_objective methodology for

the identification of potential .conflicts cdn be dsveloped,

the greatest potentials for conflict lie and vhere interven-

tionlis required in order to avoid these conflicts..

1.2.2 A Regional Lakg Plapning Scheme i

\ The previous section has éoin ed " to-the need for the
inclusion of social conflict eval tioa in lake plans. .Y
basic preaise of this thesis is”that a regional perspective
in 1ake planning can facilitate the resolution of potential
social conflicts. A regional perspectiie is herein.definEG
as as an awareness of the recreational capability and level

_of deyelopaent of lakes in the vicinity of the lake under
study. In other words, rather tHE:_depend on a localized
i knovledge to plan each lake, in isolation fron others, it is
suggested that each lake be planned as a functional unit in
a regional lake system.. One of the most important.implica-
tions of *'regional' lake planning is.its capability for re-
ducing cornflicts among multiple uses on .lakes by -activity

-~ ¢ttrade-offs' between lakes vithin the confines of the physi-

‘9a1 carrying-capacity 1initations_(Bishog(ft\fl., 1974) .

it vill be useful to plammers in that it will inaicate vhere
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Inp Canada to date, "the subject of regianal Yake plan-.
ning has not received a:great deal of attention. hlﬁerta is
the only province to haie devéloped'a uqu1n§ régional clas-
sification sysﬁfm'for its lakes. It is:based upon the phy-'
sical capability concept derived f;;n the éinada land Inven-
- tory clgssification schene. lakes are divided into two
" general categories:" Developmont and Conservation (1). A
Conservation lake ' is one which has a.very high capability
for ngricnlture. forestry, Q&ldli e, or_unguﬁé}e production.

If it does not have a high ca idity for these uses, it is

classified asmﬁ Developnent lake. These tuo.categories are
further subdivided into the following groups on the baéis of
their capability rating: a. Provincial, b. Regional, and-c.
Local. Development levels are highest for the Provincial
classification and 1qvest for ihe lLocal classification. Con-
servgtion’prioriti;s follow the same hierafchy from Provin-‘

<
cial to local.

This initial step at regional lake planning has re-
sulted in the identification of areas in the province which
may have an insufficient or over-abundant supply = of poten-

tial develapment lakes, and is therefore a very useful plan-

(1) Por a full description of the classification scheme, see
Alberta Land Use Forum (1974); for examples of applications
of the study, see a. Edmonton Regional Planning Commission
(1974, 1976), =and b. Red Deer Regional Regional Planning
Comamission (1974). -

-

3'. , -8 -
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ning tool. On the other hand,  the only inFormation known’

Jbout the Development lakes is that they ‘do not fu;f%il a
set'-of'highly restrictive conser;atgon cfgtefia. Other
criteria for dévelopnent. such as the potential Fo; social
conflict, are eqﬁailyx;inpértant and could render ° sone
.Ydevelopaent' lakes unéuitable for-devalopleht. Ab alteg*af

tive hpp?b@ch is called for.

-+ . - .,(: L

~~1.3 THE STUDY ARE2

——— \ —

The criter;a for choice of an appropriate study area ™ n

uere}i;ninal. The only requirements were:

- 3 i

/ i. that there be at least two residents
/ on each of the lakes chosen;

// . _ ii. that the lakes chosen be fairly
< ~clése to each other so that they
‘could be classified as being ih a
. . *regional systea of lakes®.
. i

-~

-
-

A grouping of lakes in Fastern Ontario fulfilled both
of these criteria. Seven Lakeé on the Rideaun Lakes'systei
_were‘§3aected for inclusion in the study. ~ Their location

4

is shown in Figure 1.

The situation of the lakes 'with respect to the madjor
: N
' demand centres is fairly cenmtral. They are located just Ooff
the main highway connecting Ottava and Kingston, within two:

hours driving distance of both cities. They are also fairly.‘

~

T
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close to the United States border and have thus attracted a

lnrge number of nlerican residents. The names of the lakes

and the number of residences found on ‘each of them are given

. in Table 1. ,
. | o

b -

TABLE 1

fanber of Residences on Study Lakes

One of the most significant characteristics about the
lakes is that five of them are located on the Rideaun Canal
and are consequently exposed to a Iargé transient.}opglation

- of cdnallusers. This presents the opportunity for examining

the impact of caggl traffic levels on the population of the
- ) »

affected lakes.

-1 -
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1.4 STUDY OUTLIN _' .

-

v

Most methods being useé to evaluate the social quality
of the recreational environment today are based on the con-
cept of social'oarrying¥capacity. | This conoept is reviewed
in Chapter II,

¢ |

The advantages and disadvantages of social carrying—ca—

pacity methods are analysed and used as input for an alter-
native approach doveloped in Chapter III. Tnis approach is
based on the-analysis of potential conflicts ‘ang involves
the creation, of 2a measurement instrument known, as‘ the
'conflict index"'. With the use of this index, éhé planning .
objective of nininizing social conflict among 1ake users can
- be expressed in a quantinntive,nannert This chapter also
'searches for a - means whereby the conflict objective may be
integrated into a nodel vith other non-connensurabie plan-
ning objectives, such as minilization of econonic cost.‘ The
investigation takes the fore of a discussion of the thoory
of.lultiobjective analysis nnd.proceeds into the examination
of selected gmultiocbjective techniques in Chapner- Iv. The
construction of a recnoational development model "based on
the netgod of ndi?iobjectlve programming is traced from its
simplest forlulation. ' The foundation of the prograamming mo-

del is shown to be that of integer lipear prograining,

. . . C o -
- 12 -
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Chapter V folloué with a presentaéiﬁh::' the method Qf
data dollection used and its resilts. The forlationlﬁjyéhe
conflict ipdices and the calibration of the rec;eﬁgional de-’
velopnent}nodel.are discuééed in Chapter VI. Ehe'conflict_
indicés are usgdrxas modgl parameters and the model is then
tested for sén;iti‘;ty to changes in'the‘paraneters for two
'dgvelopuent scenafiosF1 i. a iﬁcrease in canal traffic,.and

ii. an increase in the nu of cottages on the lakes.

. L . Red
v The planning implications of th$,recre9§iona1 develop-'

ment model are d1scns$ed in Chapter VII{éiézz;Egmber of sug-

gestions na%e,for further research. >

AN 3
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" because they are based on the

Chapter II

/

TRADITIONAL APPROACHES, TO MEASURING THE QUALITY OF THE
. ' RECREATIONAL EXPERIENCE

*

[

~ There has bgen nuéh discussion i= the_litera%&re on the
subject of recr?ation carrying-capacity.(aury 1976; Chubb
and Lshton; 1969E‘ Greist, 1976; ° Fisher and Krutilla, 1972;
Tivy, F1972). &urrént definitions of carrying-cgpaciiy‘iFe
often contradictérz, bﬁt for the purposes of this study, it
vill be defined ;s: L
-... that éharacter,of use that can be supported
over & specified time by. an area ‘'developed at a

certain level, without causing excessive damage to

either the environment or experience of the
visitor (Lime and Stankey, 193T).

The linit-beiond vhidh damage will occur to the nataral
environment is knd?n_as the ecological or éhxs;cgl carrying
capacitz. The liﬁit beyond which the recreational experi-
ance of the visitét or_usér deteriorates may be defined as
social ca;;zing-caﬁac;tz. The measurement gnd evaluation of
hoth‘types of cnpaéities is’ an exttéqely aifficult task be-
cauéer‘of their multi-dimensional and interactive nature.
Phys'ical."carrying-capacity parameters are usually more aaen-

g§££>ing-capacity parameters

egsureleﬁ of quantifiable

able to estiaation than social

natural processes. Social carryijg-capacity paraaeters are

- 14 -
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most often based on'intangiblé factors such as social values
Or NOoras. Both physical and social carrying-caPQCity aea-

surements have been and still are plagued by the problem of

} ascertaining suitable criteria to determine capacity lieits.

The problem is reflected in the literature by &)diversity of
methodological approaches and a constant inability to inte-
grate the nditgginensional-nature of%the subject into one or
a set of relative measures suitable for use by policy- or

-

decision-makers.

‘The concern of this study is most closely related to
social c#rrying-capacity-hut_the'cbmponeqts of physical car-
rying-capacity will also be referred to briefly in order to
distinguish thenm ‘from aspec%s.of social carrying-capacity.
Physical éarrxiﬁg-capacity ;s a function of a number of var-

iables, including geqlog{ and soils, fzpography, vegetation,

climate, water, and faug& and f*bra (Chuebb and Ashton,

1%69) . The principal compoment of social carrying-capacity

is attitude or social behavior of the recreationist (Chubb
and Ashton, 1969). The iﬁterﬁctive effects of both physical
and social~conponent§ must be incérporated into any model of
recreational carrying-capacity, otheiwise the model will

have limited appiicability for'planning purposes. .

L 4

,

- 15 =



2.1 THE .ESTIMATION OF SOCIAL CARRYING-CAPACITY LINITS

p - -

The dominant theme of social -cprrying;cepacity podels
relates to user satisfaction. The qbjective of most lqdels
is to uaximize total user satisfectibn or utility gained
from the recreational experience. - An iuﬁortant considera-
tion which sone nodels fail to account for is the negative
effect that congestion externalities or grovding have omn
" user satisfaction. To what extent will new reEreatfonal de-
velopaent on. a lake. with its accompanying increase in ac-
tivity levels, adve;sely affect the satisfaétioh experienced
by,eurrent users of the lake? Hillla gain iﬁ satisfaction
on the part of thé nev users be offset by any loss of satis-
faction incureed by the current users? | These are questioﬁs

which existing carrying capacity methods have attempted to‘

ansver - with varying.gegrees of success.

Social carrying-capacity podels based on use intensi-
ties alone probhbiy overestimate satisfection levels. They -
are only measuring one dimension of the experience. T In
their critique of the satisfaction ~model, Heberlein and
éhelby (1977) gqive aﬁ example of what ﬁ%ght happen if the
objective{of paximizing usee satisfaction ,bueed on use lev-
els were to prevail in 21l cases. .They cite the possibility
of a Grand <Canyon éarkﬁay vhich would seek to increase the
agg;egate level of satisfaction among q:and ‘Caﬁyon'nsers.
Those dissatisfiedvuith the experience would be displaced to

-

- 16 -
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another area and the Grand Canyon experience redefined i
terms of higher contact rates. A coaplicating. element of
this situation. is~ that the displaced visitors would not be
able to find a suitable site to substitute for-tte one they
are foregoing at the Grand Canyon - it is a unique resource.
Non-substitutability or even a scarcity of resources aIfects
displacement facility and tends® to be teflected in lower

levels of aggregate user satisfaction.

~ The 1iterature reviewed in this section examines the
‘use-intensity model and some of the developients which have
occurred in social carrying-capacity as it has advahced”bey—

ond the use-intensity‘appronch.

Nost researcﬁ to date on social carrying-capncitylhas
R been focused on the wilderness recreational environlent. In
ofe. of the earliest works in the field, anas (1964) . found
that use levels affected the sa:isfaction 1evels of some re-
creationists more than others. éanoeists vere found to be
lore sensitive\ to 1evels of use and developuent than uere
motorboaters. Lucas-stressed that the type of travel chosen
did not imply that type of recreation causeé differenees in’
vilderness perception. Rather, the method of travel was
foend to be a fairly good 1ndication-of.the abilities and

values held by the recreationist. This early work gives the

first intinqﬁEEPg. of the lultidilensional nature of satis-

' ¥

-1 -



:facfion' and the- existence of . different activity groups
wiihiﬂ the recreation population. Satisfaction is not only
a function of Fecreatioﬁ nééyievels but also of the charac-
ter of the.recreatiohist himself.
Stankey (1973) proposed a model of vildernes carryings“!

capacity"bnsed on linits-of acceptable change in the ecolog-

icil and 'social qualities of a récreation area, His ap-
| ptoa?h arose, out of a dissatisfaction with traditional
carrying—éapncify wodels which were based-oﬁ use intensities
and attempted to establish absolute capaciéy limits (Wagar,
1968) . The deficiency of the absolute limit was that it did
‘not consider the effects of management practices in moderat-
ing incteasing,use pressures. ns”'an:alteynative. he sug-
'gested the use of relative limits known as flimits of ac-

ceptable change'.

The'p;péess vhich leads to a defini£ion of acceptable
chaﬁée ié.sﬁoun in Pigure 2 . sStankey focused on the rela-
tioéship'between' legislation'ﬁnd' use input in his study.
Leéislgtionﬂ by definipg a u;lderness‘area. sets up a cer-
tair criteria upon uhich to base the degree of conforn;nce
or-nén-confprldncq of visitor attitudes with the wilderness

experience.

P

-18 -



Legislation
Administrative Policies

User Input ' Definition of
Bcological Input - :ﬁ-Linit of Acceptable
Decision-Makers* Perceptions Change

[ 4 T Knowledge

* Adapted from Stankey (1973,‘p.3)

Pigure 2: Process for Defining Limits of Acceptable Change
. (*)

Using likert scaling technigques, . Stankey construéted a
set of *satisfaction' curves reflecting degree of satisfac-
tion or dissatisfaction expressed ,by a percentage of respon-
dents in a study area with . different levels of use (as mea-

- sured by number of encouniers with other pnrties). . Stankey
found that satisfaction generally déclined vith increases in
amount of use "and that degree qf satisfaction vas affected
by the type.of‘use enountered. . | -

. s

In order‘to facilitate inter-group conparisoﬁs,' visi-
tors vere classified into four groups on tﬁe basis of a sum-
ned'ipurism' score . The score waé‘deriqed from a 14-iten
5= point scale which measured visitdts' .responses according .
to the degree of agraement or disagreenent with the objec-’
tives of the‘United States Hilderness Act. Those who scored
high ‘on the scale were labeled 'pn:iéts' and those who"
scored low,. 'n;n—puﬁisis'. It vas discovered that the

'strong purists' possessed similar value orientations in

_19-



each of the four areas studied, but that fhe search for a
universal measure - of carrying-capacity was blocked by the
existence of offsetting high and 1low satisfaction levels
,across all users. All *purism' groups were .-in agreement
that the presence'of litter on trails was a more serious
source of dissatisfaction than experienéing too many encoun-
ters with other parties. fThis provided evidence for the ex--
istence of a value hierarchy of negative or positive stimuli

‘with respect to the generation of user satisfaction.

James® (1970) objgctivevin 'developing a carrying-cap-
city measure was to find a suitable instrument for evaluat-
ing optimunm deﬁelopnent of 2 project from an economic view-
point. He defined recreational carrying-capacity as a
willinéness_ to tolerate crowding. Carryiqg-capacityl was
measured as an ingtantaneous ca;rying-cqpacity (ICC) or max-
igum number of visitors willing to use a recreational activ-
ity area simultaneously. The sum of ICC*s or total capacity

of all activity areas- (C) can be represented as follows:

n
C=2.0Z% 0.2 '
i=1 & 4 -

where U = éctivity coefficient for activity i
i (users per acre) measured at the peak

level of use; CL s
. .
& = area occupied by activity i;
i -
N n = number of activities:

2.0 = multiplier accounting for sightseers or
other visitors vwho use a site vithout
participating in an activity., . -
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This forlulntioh of recreational carrying-capacity is,

as the author himself concedes, a somewhat arbitrary one,
meant primarily as an-ihstrunent for assessing the effect of
capacity on annual visitation. " ¥o justification is given
for the use of a multiplier ia the ﬁodel vith a value of
tvo. The model's usefulness for assessing social carrying-
capacity is also limited by the fact 'that peak vis;tation_
. rates are used as surrogate measures of capacity 1limits.
The degree of presence or absence of satisfaction #s not
considered iﬁportant because it is assumed that if the visi-
tor is there, he is satisfied witl that ieveldof activity or
crowding. However, 1t is quite possible that tﬂerefpay be-.
visitors at the site who are pot satisfied with thei{ exper-

_lence, éspecialiy if they are among the-first rivals.
This dissétisfaction may lead to the initiation of conflict

situatiéns and management problenms. . A -

The Pisher an& Krntil;i (1972) nodel of resourcée zllo-.
cgtion is"based on an economic efficiency criterion. The
needlfor optimal social carrying~capacity is stipulated if
the value of an area of _vilderness.or low density recrea-
‘tional use facilities is to be maximized.. The{ economic
evaluation of #n - area can pioceed if costs 'and benefits of
project developaent can be estimated. The. dollar value of a
wilderness resource can be estimated by éompa;ing.its value

at a laxinﬁn‘intensity of use (optimum carrying-capacity) to

)
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the value vﬁichfvoula be foregone 'by precluding 2 high den-
51£y development on ' the site. The ontimun 'cnpacity limit
will be determined, to a‘large'extent; by congestion exter-
nalities which vould occur when the ‘level of use is associ-
ated with inpingeuents on the solitude and privacy of users.
Crowding uould lead to a deterioration in quality of the.re-
creational experience and’ hence to a decrease in levels of
aggregate satisfaction. This assumes that the desired ob-
jective of wilderness experience seekers is solitude and
that, consequently, the level of satisfaction or utility
they gain from the Wilderness experience is- a direct func-

tion of the number of human contacts in the wilderness.

Satisfaction or utility levels in the rodel are ex-
pressed by willingness-tOrpay for the recrentional experi-
ence at different levels of use intensity. Aggregate satis-
faction can be measured as the area under an imputed demand
curve for the resource. This area has the epecinl charac-
teristic that it accounts for congestion costs and can

therefore be an indicator of optimal capacity.

N
The model represents a significant advance in the quan -~
titative evaluation of carrying-capacity in' that ratio units -
of measurement ($) are the evnlnative units. This- means
e
that: a. there are no restrictions on , data nanipulation

(eg. addition, division); b. aggregate measures of satisfac-

-

r
2y ) -
11
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tion can bé caiculﬁtedi and c. conparison*iith pure eco-
nomic costs and benefits is facilitate « The fgo serious
drawbacks 6f the.nodel aré the assunptlpns*that all indivi-
duals value solitude equally and that villingneés;to-pgj is
aﬁ accurate leasﬁregent of'personal economic-value. «Doubts
are thrown on the first assumption bj the fact that user at-a
titudes appear to change over time and that nev visitors fo
the wvilderness may not incur the sase congestion costs as
those who are already on the site. As Lucas and Stankey
have already noted, this may be caused by the existence of a
value hierarchy among visitors to the .samé recreational en-
virénnent. The second assumption is queried by the authors
themselves wvho note that there may be a tendency for visi-
tors to over- or underestinmate t;eir true valuations of 2a
particuiar rec¢reational experience.
v

‘One study'uhi&h has atteapted to evaluage sociai carry-
ing-capacity for the cottaging experience is Barber's (1977)
cross-sectional investigation into social carryipg-capacity
on two lakes in Northern Ontario. Barber states that: .

‘.. ..one of the primary objéctives of any recrea-

tion management plan' is to optimize user satisfac-

tion with  minimum environmental degradation.

(p-22) '
To this end, he devises social carrying-capacity indices
which are neant to conpleient the physicdl carrying-capacity
indices used by the Ontario Ministry bf Fatural Resources.
The caggcity 11:1£s were calculated by summing the degrees

L4

_23_



of reSponse-to 13 attitude statenéﬁQs for-ulatei\in @he
semantic differeﬁtial‘style.. The scores across all 13 itéas
vere summed £o produce individual attitudé scbres. Indivi-
'duals in thé study were; then arbitrnrily classified 4into
three development groups on the basis of their score.. Over
a possible range of 13 to 65, a score of less than 39 indi-
cated a perception of undérdevelopnent: a score of 39 indi-
) cated g;tisfaction vith present levels of developrent; and a
score of over 39 indicated ﬁ situvation of ovefdevelopment.

. A further analysis involved summing scores acrdﬁ% individual

items to find aggregate response levels and thus to identify

. potential areas of controversy or what, in this study, are -

teried potential conflicts. Again, an arbitrary lével vas

set as being the social catrying-capacity limit or the limit
- - .

at which:half of the respondents experienced a -decrease in

their satisfaction vith the cottaging experience.

- -

. Barber emphasizes that the calculated capacity limits

- are only relative measures and are therefore best used as
. t '
indicators of areas of dissatisfaction.
\
r .
L . .
The mer§t of Barber®'s study is that it shows the rala-

tive{perforlanée of a number of social carryiﬂg-capacity in-

-

dicators as opposed to absolute perforiance Reasures. The

validity}of absolute measures, when calculated on the basis .

of most types of attitude scales, is questionable. The new

-
-
vﬂj
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problea crenteééﬁa his approach is that of finding a base

or method 6f comparison .betueén.different attiﬁude state-
ments. This is a function/of the multidimensjonality of sa-
tisfacfion. the solution to which, Barber suggests, is to
veight the attitude statements according to their degreée of:
inporténcé’in the aggregate satisfaction score. Thi§. in

turn, raises the: quéstion of how importance can be evald—
‘ - &

r

ated. ' ) , T
A |

T
i

-

oo ’

The 50?131 carrying-capacity methods Eszifggd to this

point have all had a. common goal: to maximize satisfaction.
D iy -

This goal cannot be attaiped by a simple decrease in activ-

ity or developnment. Othet factors® 7are

resent which may
lead to false concliusions about satisfnétioh evels. These

factors will be elaborated mpon in the following pages.
. '
2.2 snfésﬂcg;ou_: PROBLEMS OF MEASUREMERT . :
There are a pufber of analytical problems associated
vith the use of satisfaction as an indicator of social car-

rying—capacitj (Heberlein and Shelby, 1977). The nost seri-

ous of these is that of measurement.

By the use of_dollhr values as a surrogate ure of:
satisficgion. Fisher and Krutilla (1972) ttegpted to cira

cuavent the measurement problén. Mogt studie have used
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psychological attitude neasﬁrenﬁnts of satisfaction which
are, at best, of an' ordinal nature. The only type of trans-
formations vyich may be peformed on'ordinal variables are
those which are m;notonic;“leaning that the order .of the

-

variables is maintained (Siegel, 1956). The implication of

monotonicity is that the g@icnlation‘of aggregate measures '’

of satisfaction becomes gquite difficult (Heberlein and-
Shelby, 1977; Bégotta; 1968; Labovitz, 1967) if not impossi-
‘ble (Greist, 1976; Stankey, 1

of satisfaction cannot be calculated
mine whether or not satisfaction i eing maxiwmized and,
therefore, what the capacity limit is.

-

Aggregating preferences across }ndividunls is a problen
vhich has deep roots in velfare ec&nonics (Fishe: aﬁd Kru-
tilla, 1972i . Arfov, 1963). Fot all individuals have the
sane'@xpectations about the vilderness experience and would

not derive equal"utility'from egually'sntisfyihg experi-

ences. For instance, two individuals may indicate a 100y

I!;jj:rggregate measure
one cannot deter-

~

degree of satisfaction with the sanme recreational experi- -

ence, but one individual may have been éxbecting the visit
to fulfill a lower set of gipeétations than wvas the other
individual. The anount‘Q;\\satisfaption‘expressed is the
Jgane yet the amount of utility gained is not. ?he problenm
“arises of how to account for this disparity in the aggregate

ned surq . - . : v
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2.3 ATTITUDES AND BEHAVIOUOR

Rt

A revieu of . the soCiaI carrying-capacity 1literature

would ndt be complete without a brief examination of the tvo

prﬁncipal components of spcial carrying-ctpacity nodels -:‘Nf7"==¥

att#tudes and behaviour. These are factor
o

often beea ignored or treated superficially by carrying ca-

&

ich have too

‘pacity uodel-builders.' with the result that problems of sa-
T : .

tisfaction multidimensionality may invalidate the outcomes’

of their models.

One ofthe reasons that social carrying-capacity models

have been develope as a'planniag tool is that they can be

employed to facilitate the prediction of bekaviour or reac-

-

tions to proposed developments. This assumes that attitudes

are efficient predictors of behaviour. It has /become in-

creasingly evident that attitudes are oniy imperfect predic;

tors of behaviour (0'Riordan2/197u~ Heberlein, 1973; Hicker.
1969). The reasons for this are fumRerous. Attitudes are
susceptible to changes and during the period of time between
wvhich an attitude is measured and the associated behaviounr

takes place, intervening variables may have developed which

.cause a change in attitude at the moment of action. Ihese'
3

variables include habits, norms and other attitudes that are

not- directly related to the att}tude object in gquestion.

TheN\¢ titude change maf be a temporary or permanent one.

Thedries of attitude change have been revieved exteneively

.- 27 -



. % . - ' . .
by McGuire (1968) and Triandis (1971). In essence, the

conclusion arising from thes f@views is that the attitude-

&

behaviour aechanié; run n &\ circular path wherein atti-

. " :
tudes pr spose peopl to a certain behaviour which may, in

turn, change a udes as people develop new cnes to justify
their previous behaviour (if the behaviour vas inconsistent
with their;i%t:%hdes). This is one of the factors 'vhich may
have accounted foratpe discrepencies between attitudgs-and
behaviour in past stndies. Another is that néasure;ents of
attitodes have often tested an individual's attitude towards
‘general and conceptual problems while testing  behaviour in
L 4

relation to specific anp actual situations. It can -be imag-

ined that such tests would lead to poor correlations between

TN

In summary, attitudes are only one of several compo-
B A

ggpts ich influence behaviour.  Others may be unknown or

attitude-nnd‘behaviour.

T not as easily guantifiable. That is why attitudes have been
the most conn&n'ins;ruuenfs of_prediction and will remain so
antil the attitude-bebaviour mechanism is more fully under-
stood. The reliability of behaviour-predicting eddels based

-on attitud;s may ‘be increased by ensur@ﬁg that attitude mea-

surements are directly related to' the behaviour in question

4
Ul

and_nof to a nultitude of behaviour patterns.

’ ' . .




.2.4  SUMMARY AND CONCLUSION °

This ré‘ieu of social carrying-capacity methods has
highlig@gedL omne of the:theoretical. nethoﬁologicai. and op-
ti nai;problens iniolved iﬁ finding a suitabie measuré of
capacity. Several authors haée sho¥n that satisfaction has
a multidimensional nature, d%pending not only on 1evels of
use but also type of use encoun ered! ' duritioﬂ of encoun-
ters, expeéiations, aﬁd:preqib_s‘fegrentional experiences.

The amount of satisfaction gain vhen based solely on lev-

els of use is very ofte bscured by these variables.

¥

Social carrying- capacity 1inits can only be regarded as
indicators of relative and not absolute 1evels of satisfac-
tion. The 'relativity' of_satisfaction scores derives from
some of the characteristics of the npdel,reiatéd to its‘or-
dinal natuare. Kn thé strength.of ordinal satisfaction mea-
sures, one cannot aggregate'satisfaction ACross a hunbe: of
individuals to give an absolute measure. The most one can
say is that a percentnge of the population experienceg_ge-
creased satisfaction under conditions of iqcreased use. Sa-
tisfaction scores are also relaﬁive because attitudes may

change with exposure to higher intensities of use.

The hurdles in the path of soc1a1 carrying-capncity mo -

delling suggest the need for an alternative approach to the
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-eva;nacion' of the social guality of the . recreationai
erp;rience. Clues for the develoﬁnent‘of-this neu.aporogch
are found in Stankey's ‘concept of "acceptable change“ . ir-
stead of defining absolute limits to develop-ent. _ the ac-
ceptable change concept elaborates on.the' probable conse-
_quences of derelopnent. uethodologies : which ‘examine
consequences are to be preferred to those vhich state limits
because. it shoulh not bhe the -planner's decicion as to how
far developnent shOuld be alloued to increase. bui the deci-

sion—naker's. The developnent of a ‘capacity' model which

allows the decision-maker to exanine trade-offs of alterna-

tive development plans should be the objective of research

into social quaiir} podelling.

The 1imitation,,of 'capacity; nodeiling related to the
' problen of easuring aggregate satisfaction has not been ef-
fectively solved. This 1initation js among those arguing
for the creation of 'a new nethod for comparing alternative
developnent plans.» The nee‘lnethod would not have to be
based on aggregate setisfection measur if only indications
of the consequences of develoPmeﬂ:‘Qz;fz required by the de-
cision-maker; nggregite satisfaction modelling is seen as
one route u&ich social evaluation can take, and probably, in
the long run, the lost e ficient\one. In the interim, how-

ever, ‘'consequence’ mod ling can provide decision-makers

/ " o . L]
vith valuable information on development options.
' - T

—



A third lilitatio;fzz; some social carrying- capacity
models is their inability to integrate with physical—carry-.
ing capacity models because of theif non-connensnrability.
Thii\if{h very important limitation and must be overcome by.
any alternative nmodel. ' '

Finally, a problem which was encountered by several lo-u
del-builders was that of nultidiuensionality. COnsiderable
evidence has shown that satisfaction with the recreational
e;perigncg is a nultidilensioqal concept and cannot be ac-,

* counted for by the measurement of a lsingle object or activ-

iﬁf. New methods of anaiysis would have -be capable of ~—

considering the impact of several activitdies at one time.
In conclusion, it suggested that the solution to

some of these

mitations may be to alter the direction of
taken to social carrying capacity. A promising
avenue of development lies in the formulation of

based oh étankey's concept of *probable consequences

avenue will be explored in the following chapters.,

e
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Chapter‘IiI

«  aw arrernaTive AfproncH

In the preceding chaéter, it vas suggested that an al-
ternative method of measuring the social qualities . of the
" recreational experience would be that of evalvating the
probable consequences of defelobnent rather than atteapting
to ascertain limits to developneﬁt. The‘prinuf%>reason for
tﬁis vas the fact that progress in the forlnlat?pn of carry-
ing-capacity models using limits has-been halﬁgméd by numer-
ous obstacles which have yet to be circumvented. Tﬁis chap-
ter will elaborate upon a methodology based on.the *probable
consequences of developaent® which has- the capaéity for con-
sidering the -ilpact of not only physical carrying-capacity
on a social quality iﬁdicator, but alﬁr_of accessibility and
development costs. It does not set any limits to develop-~ .
ment bu% rather outlines the probable consequences of in-
creasing recreational activity or development levels. The
result obtained from this approach'does got :claiu to offer
an\\opti-nn' solution for deyelopnent.A It simply presents
the decision-maker with a comparative analysis of a set of

pre-specified alternative plams.

-
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‘the first step in the \ elaboration vill be to oiscués

the nationale and asSumptions behind the probable conse-
quences approach. This will be folioued by the formulation
of a measurement of the social quality of the recreational
experience, phrased in terms of probable consequences. The
neasnrenent vill be referred to as a confiict index. Thé
third step vill be to ensure that this measarement can bo
integrated into a model containing physical carrying-ciﬁhc-
1ity and any other desined constraints. To +this end, the
_theoretical constructs of a family of techniques known &s
nultiobjgctive analysis wvill be discucsed.
g
3.1. CONFLICT AND PROBABLY. CONSEQUENCES
The onganizing framevork behind the present analysis of‘
jake-use conflicts is derived froam the assunption that the
probable consequences of/developnent nay include the initia-
tiop or aggravation of conflicts among lake users. Sopme
forms of development may have 1ess potential for generating
.conflicts than others. In addition. some lakes may be aore
‘enscaptible to corflicts because of their present use patJ
terns. sae ;VuLUGtion.Of p:ohablc-conaeguancea i1a en ddpol-
tant element in the'fo;nniation of alternative plans.

.
’

The generation of either potential conflict or peaceful

coexist€nce among users of a lake is postulated as being a

foretion of hotb the totil murber -pd Aiffergnt tyvres of us-
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ers present: On-laké usés nay inclpde such activities as
sport fiéhing, commercial fishing, boating, swimming dnd_
bathing. "Lakeshore uses may include commercial land use,
residéntial 1and use (cottages and urban residential 1ané
use) , indystrial land qu, forestry, agriculture, =ining,
aLd.open space. all uses are associaved with the'consump—
tion of natural resources. - The ﬁéeﬂ for intervantion by the

. f
planner in the allocation of resources to specific uses or a

combination - of uses becomes apparent whén the property

rights of these resoures are 'exanined. Tu6 forms of rele-
vant.resodrce ownership are those of common property and the
private Qggg. A pure private good has. been defined as fol-
lows by Evans (1970) =
-... a good is a pure private good in resﬁeét of a .
consumer if an increase in ‘his consumption of the
good changes his utility-level but does not alter ;f
the ntilitynlevel of anyone else. 53}81)

' Evans also recognizfs the private good *with externali-
ties'.. In this case, consumption of the private gosd by an _
individuai pay change the ﬁtility level of éther individu;
als., The predominant exterﬁality or effect on other indivi-
duals aséqciated vith the use of the privately-owned car is
that of environmental pollution. In contrast to the private

good is common property. This form of ownership may perhaps

best. be explained by comparing iﬂkto the definition of a

public good: .
-

+... & goo& which all enjoy in common imn the sense
that each individual's consumption of such a good
jeads to no subtraction from any other indivi-
dual's consuamption of that good. (Samuelsor, 1954,
p.387) ' .
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In a water-oriented envirbnlent;'iﬁ'éxanple‘of a public

good aight Se that of a shbul;néfker.: A1l users of-the ltké
nay take advantagé of the prétection it affords yet ‘the use ’

of- the shoal narﬁer' by'oné individual ' will not deprive
another individual of its use. On the oﬁher\haﬁdf the use
of common property by an individuoal ggx resulthln aidecfense
in consumption by another user. Water and sorme portidhs of
land (eq. public parks)‘eround a leke are exanplés-of conion
propeity. The use of the water surface by motorboaters may
’detrqcfAfrOl the cottager's gnjoynent'of ;the recreational

experience. . b
¥

A priv&te good owner néy prefef extermination of re-
sources to conservation on the'bﬁsis of'naximization'of pro-
fits to be derived from utilisation of the resource (ciark,
1973). Common property goods have a piocureneﬁt cost of al-
most zero and there is no market neéhanism to control nega-
tive effgcts between users. Without controls, the charac-
teristiés of these two forms of property ownership give rise
to overexploitation of resources and the indiscriminant pro-
duction of residuals (Bover,. 1971).

-L-by-product-df ovérexploitation is conflict.- Defini-
tion of a conflict has been.dealt with at length by Boulding
(1963) ‘who suraises thats 2
Conflict ... is a situation in which the parties

are avare of the incompatibility of potential fu-
* ture. positions and in which each. party wishes.to
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. occupy a position that is inconpatible with the
wishes of the other (p '5)

Conflict occurs when negative effects or externalities have
reached a certain threshold beyond which the incompatibility
~ of the two parties in-co-petition for the same resource re-
sults in. the potential conflict becoming an actual conflict.
Hith specific reference to recreational activities, the
probability of conflict occurring has-been postulated as be-
ing proportional to the degree of change in the recreation
eunership or element structere (Harrison, 1977). This sug-
gests that changes in ownership or structural petterns of a
lake will prednce certain consequences which may fied ex-
pression as social conflicts. The-conflict evaluation meth-
oeology proposed in this study is peant to give an indica-'
tion of the social quality of the recreational experieﬁce
phrased in teres of potential conflicts that might arise. 
Planned intervention ie resource allocaﬁion should oc-
cur before and not after -the conflicts become apparent; The
indices developed in the next section have been designed as

aids in the intervention process.

. i ~ -
3.2 THE CORFLICT INDEX

The social quality measurement technigue proposed is

that of an index which vwill be referred to as the conflict
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iqdex (CI).. ?hi index will measure the amount of -
tpotential - conflict&jthat exists. betveen one lake user group
and all others as, deuonstrated by the firs} group's atti;
tudes towards recreational activity and developnent 1evels
on the lake. A high comflict index will indicate a high
probability for the occurence of conflict with increases in
activity or development levels. . No attempt will be maede to
- define the threshold on the index at which potential con-

flicts develop into real conflicts because criteria for det-"

.erpining these thresholds are variable. The value of the

index lies in its pac ty to quentify the relative differ- .

‘ences in conflict levels. Pxamples of user groups include
both‘pernenent resident and gon-permanent resident hone oun:
ers, day canpefs. farmers, and canal users. Oonly hone dwe-
ets will be examined in this study anﬁ will® be referred to
as the cottaging user group. Each ceil in the vector matrix
of CI's uill therefore contain a neasure of the recreetionalﬂ
'conflict' perceived by thq\cottaging user group. This con-

flict is nssnled to be gemerated by the existence of an ac-

tivity or detelopnent on the lake. ) %
0\3
3.3 ATTITUDE _HE!SUREHEHT : : ’ %
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3.3.1 The Rating Scale

The neasurelent of something as complex as human atti-

tudes is a very difficult task. There is an abundant liter-

ature available on the techniques available and pitfalls in-

volved (aoser'and Kaltqp,. 1971; OPpenhein{. 1966; Lenon,
1973)§; One .of tﬁe-sinblest-technigues-is that .of the rating
scale hich ittenpts to assess individual attitudes by ;sk—
ing respondants to express their atti es towards an iten.
statement in qk;ns_ of .a categorical rating. -The range of
the scale is usugily between two extreme positions such as
fstrongly -agree' and ‘‘strongly disagree! or ‘'best' and
tworst'. 1In between these two extremes, there are usually

five to seven intermediate bositions. '

The .thirteen rating scales used in this study are of of

_the strongly agree/disagree type vith seven categories of

response. Eac@/;ating scale measures the attitudes of cot-
tagers towards a given recreational activity or development

on the lake. S

The conélict indices will bé;;:zﬁéd by taking the median
scores of the rating seai;s' for each activity. The median
is defined as that value vhich divides the total distribu-
tion of valdes in half. 1In othef vords, half of the_cottag-
ers will agree or disagree vith the attitude item 3eing sca-

led more strongly than that value represented by the median

]
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score; ha}fruill agree or disagree less strongly than the
ngdian score. The. average of.nean score of ali cottagers on
Qie individuval rating scales will not be unsed because of thé‘L
fact tha?/}ating scales produce only ordinal units of mea-
surement. Siegel (1956) ngtes that -the most suitable sta- '
.tistic for :déscribing centrnI’:;;aBQcy of 'ord%nal measures
S the‘nedian pecnuse it is ndt affected by changes in vﬁ-
es of scores below and abgve 1it. Scofés will not be
veighted for the number of respondents because it is felt
that a high conflict index for a 1igh€{y populated iake is

just as important as one for a heavily populated lake. (1)

The advaﬁtage of rating scales over other alternative
reasurement techniques lies in their simplicity of construc-
tion anad comprehension. The main disadvantage of rating
scales is fhat they sgale attitudes only on the basis of a
single item and may thus be unréliable. This problem can be ~
par?ially overcome , or avoided by the use 6% non-ambiguous
-iéel statesents and related nffitude statements: or scales
vhich can help to substantiate the rating scale_scores. A

~

solution to the first problem can be accomplished by means
of a pretest on the rating scale statesents. The second can
be overcome by the use of another scale such as the Likert

scale to.verify the feliahilit;.of the rating seales.

(1) In some cases; it may be desirablé to use a;weighting-
scheme. The decision to do so would depend on the expressed
goals of. the study.
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3.3.2 The Likert Scale

The Likert écale- inm thiS' study will perform a duzal
fanction. It will be used not only as a validation instru-
ment for the rating scales, but also as an instrnnent_for
measuring cottagers! attitudes tdkards recr;ationﬁl develop-

L

ment in general. Interral consistency checks of the scale
-

" will determine which rating scales are reliable measuores of

developrent.

The construction of Likert scales involves-the combina-
t;on of a number of rating scales into one scale by means of
adding thelinﬁividual' rating scale scores into a. total
score. For this reason, tﬁey are often calle& "summated"

rating scales (Moser and Kalton, 1971).

4 .

' : Likert‘scales "differ from rating scales in that they
attempt to measure attitudes toverds ‘more than omne speeff;://ﬂg

object and thus to locate an.individual along an attitﬁde

continuum. Por instance, ; Likert scale constructed -to mea-= )

L3

attitudes towards education night include items on edu-

su
afions's importance for personal fulfillment and as a
roing method, its desirability, its financing and its
lity. The probability that respondents will endorse
items or express favburable attitoudes towards itensl is as;
sumed to increase as the respondents move albng the'attitude

continuus, Empirical evidence has shown that although these
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probabilities do increase from 15?% to right along the
éontinuul, their traces are irregulat houever. they,tend to
sum to a more regular linear fora (Piguée 3), thus proniding
the basis for the assnlption in Likert scaling that the sum
\bf the respondent's itels s;;res is linearly related to his

position on the attitude continnun (Lelon. 1973).

e
The use of a more sophisticated index than that based

. on the nedi;;\is not uarranted at, this tine because the" de-
gree to wvhich an in?;ease in activity levels’ will prompt a
change in response distributions is unknovn.‘_ Only 1ongitu-
dinal research will help to Lclarify'this matter and'perhaps’
to identify whether or not there are 'thresholds' of devel-

oplent beyond vhich the attitudes of respondents gake guan-

tus junps to highen levels of conflict.

- [
- 841 - ;
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3.4  MOLTIOBJECTIVE ANALYSIS

The next step in the proposed methodology is to find a

means of integrating ¢the proposed social qudlipy .measure
with, noét importantly, the physical qu ity measure, and

also vith other constraints and criteriﬁr as needed. This

" can be accomplished by the use of a method known as multiob-

: r
jective analysis, vhich atteapts to reconcile conflicting

and often non-commensurable objectives such that an optimua

development solution can be found among a set of alternative

plans. Possible objectivqs'io be tifluded in the multiob-

jective analysis would be: ‘
i. maxinmization of the social quality of
. the recreational experience (measured
: by an abstract index);
ji. maximization of the physical quality of
the recreational experience (mweasured
in user days;
iji. minimizatior of developlent cosf“1geasured
in dollars); and :
iv. saximization of accessibility (measured in
niles/kilometres or as an abstract index).

The conceptual basis of multiobjective analysis lies in
welfare economics iuaas‘;:ﬁzifreﬂsﬁz:_ major, ~ 1969; Marg-

lin, 1967) and is best explained by the example shown in

-Pigure & (1}¢~—'ihe tvo poncoamernsurable objectives being

compared are environmental quality (on the horizontqit;:}s)

and national \incone (on the vertical axis). The' net
. . * . H
benefit transformation curve, TC, represents the boundary

(1) adapted from Bishop et al. ¢1976).
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set of feasible -plan alternatives; these alternatives are

‘the different combipations of natiopal income (KI) ' and

environmental guality (EQ) which can be achieved with 2 '
given set of éesourcéé. Any point inside the' curve
répresents a - feasible plan but is less efficient in terams
of output than any point on the TC. Por example, poigt D
is feﬁsible but worse ' than point E because DE additional
environmental quality benefits can be accrued by nmoving

from D to E without 2a loss in national income.

1

/
Fot all points on the transformation curve are

equally . preferable in a multiobjective sense. 1A portion

" of the curve dhh be eliginated from <further consideration

the

by examining the optimality conditions for the single ob-
jectives of national incoame and environsental quality.
Yor the fi;st objective, point A represents the optimal

altefnative which eaximizes net benefits and point B, is

equivalent alteyhative .  for maximizing environ-

ment3l quality. Retfirning ,to- the nmultiobjective nature

of- the problem, it n be seen that any -oveueni on the TC
be. een po%nts A and B .results in a transfér of bene-
fits from one objective to the other. This portion of the
curve is known as the ngn;ig;gigggiggg In a pure f'physical
sensq,‘ none' of the alternﬁtivas in the non-i;iéEior set
has advantage over any other. _ Once the non-inferior
set has been defined, selection of a socially optimal af-
\/\/

- a8 -
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< ternative. requires that society's preferences between
the two objec ves be defined. These preferences may
-be represented- . social welfare functiops or the family of -
. . &
indifference curves, IC. The further an indifference o

/ v
curve lles from the origin, the higher the level of

social welfare it représents. The optimal alietna-

L tive woccurs at the point o tangercy of the highest ob-
- tainable indifferenée'curve and the non-inferior set. -In

?iguré 4, ' this point is f;und at C and represents the

re}ative sarginal - trade-off of ‘net benefits - towards one

LI

. objective for the\other.

The usefulness of multiobjective analysis for the eval-ﬂ}//"\\\
uation of the probable consequences of development can be
seen when the objectives of the problem become the minimiza-
;7 tion of potential corflicts. niﬁinization of the potential
- conflict arising from one activity ma&‘prqducé repurcussions
among other activities. The form of these repurcussions can
bes% be examined within the franeuork.of_lultiobjective ana-
1ysisr_ The non-inferior solution set will define,énpérior '
deielopnen; alternatives_fro; among & set of -ﬁgasible al- -
ternatives, ' Bquever.' it will most frobably not result in
,‘N\\ the selection of just one alternative as the optimal one.
—
The main barrier facing multiobjective anaiysis is tﬁat

of foraing the indifference curve. This task 1s wvery coa-

™, . .~
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plex and the difficulties associated with it have already
been referred to in Chapter II (p.26). This has resulted in

-

the development of two divergent approaches to the problen.

The first involves the use of computational techniques
vhich attempt solely to define the non-inferior set. Any
fu;ther decisions "about optimal alternatives must be made
- through the political process.’ The rationale for this ap-
proach is that it is not the role of the planner, vhen faced
vith a conplex’ situation of interacting social fofces. to

interpret society's preferences but simply to reduce the

. . humber of feasible alternatives in the most objective manner

possible.

-

~ "

X
The second approach ua}ntains that even the non infe-

rlor ‘set lay be too coaplex for subjective analysis by deci-

sion-makers and furthe; qnantifidatiqg‘ or wveilhting of
criteria is necessary. However, as noted by Freeman and
Haveman (1970), this pay not alvays be possible because of
the difficulties associated vith determining optimal
welghts,

‘'The first approach is the one‘ that vill be followed

. -
here. If it. is discovered that an overwvhelming number of
alternatives are being derived for the non-inferior solution

set, the second approach will be reconsidered. @ Suitable

- 47 -
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techniques for formalizing the approackh

thk chapter. -
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Chapter IV
HULTIOBJECTIVE ANALYSIS AND MATHEMATICAL PROGRAMHAING .
- * / |
In\the preceding chapter, it was suggested that a con-

l
flict index used@ "in combipation with the set of techniques

known as multiobjective analysis could act as a suitable
vehicle for the analysis of the probable consequences of re-

f -
creational .development. There are a large number of tﬁfhni—

N .

ques available to operationalize nultiobjective analysis,

»

-

but only one’ possessés several advantages which the others
do not. In this chapter, the formuvlation of a recreational
development model uilllbé followed from selection of a mul-
tiobjective technigue throughk to the defig}tion of the aul-.

tiobjective model.

. .

_ 4.1 MULTIOBJECTIVE TECHNIQUES

The development of nmultiobjective techniques in the
past few years has been rapid with the tremnd being fowards )
conpute&-based comprehensive models. R general classifica-

tion of the methods available is described below (M.

(1) The structure and content of this section on multiobjec-
tive techniques have been taken almost entirely frop the
excellent reviev by Bishop et al.. {(1976).
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4.1.1 Yisual Techpigues : ’ o
. . R . \',ﬂ- M |
These technigues réceived substantial exposure with the

work of HMcHarg (1968). The procedure for lnltisbjective an-
alysis is éo shade areas on ajseriés of maps to tepresent
the relative need for the achievement of economic, social
~ and environmental objectives over a‘selected'afqa; The spa-
tial constraihfs on various-projects show up as darkex areas

when the desirability meps are overlaid. The main drawback

to this method and the next two methods is that they result

in aggregation of data and may thus Obscure serious const-
raints and tradeoffs. The main advantage of visual techni-
ques 1s that they are relativelj easy to manipulate and un-

derstand. )

9.1.2 Rating apd Rapking Methods

These methods are not restricted to spatial analysis as
‘are visual techniques, but can be used to coipafe plans

vhich are aspatial. Rating methods .use a‘plus and minus

scale to evaluate the degree to which alternative plan-ob-‘

jectives are fulfilled (Carter et al., 1972). The plans are
theﬁ ordered on the basis of a comparison of their ratings.
fhe ranking method ranks alternatives along a continuur ac-
_coréihg to their achievement of a nuaber of.objectiyes. ¥o
'optinun' altarnnfive is derived from this method but the
results are submitted to decisiop~nakers'for‘analysis.

. - 50 -



" %.1.3  Matrix and Lipear Scoring Methods °

Tﬁeée @echnignes (Leopold et al., -.197%1) igply both 2
prsfergnce wgighting ("1?) and an impact (bie) measure such

that the sum of the scores is maximized .as follows:

vhere i = an’index of“alternatives .

_ F .
The main criticisem of thjéi”ijzéiéques is that the
veighting computations  involve aggrggagion and therefore

loss of detail. b,

r
R
4.1.4 Tradgoff Disg1axs‘gng Analysis

Instead of usipé preferencé‘ieightings for evaluating
iempacts, this procedure requirés-thﬁt thé:decisi;nflaker be
directly involved in the: assessment of possib;é objective
t:ade;offs beiween alternatives (Bishop, 1972).  The advan-
tage of‘tradeoff displays is tﬁpt they permit a disaggrega-

tion of -data during the decision-making process; however,

-tH@s adiaﬁtage is often outweighed by the fact that the de-

cision-maker must devote a large amount of ti to making

-pairuise'conpar;sons before a decision is reached

#. 51 -
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4.1.5 MNultiobjective g;ég;g'!!j,gg . s *

. This technique. allowvs the decision—maker to consider

disaggregated data in a comprehensive amanner and also de-
nands-onlf a nin%fun amount of input on-his part, - This, of
course, should:be-the objective of any mnltiobjective analy-
sis 1.e. , to reduce the ,numb;}\ef_nltefiatives uhich-are
submitted to thd} decision-maker for final consideration.
These two factors single out nultiobjectife progralning from
other nultiobjective foras of analysis as being particnlarly :
suited to- the integration of <the objectives listed atrthe
beginning of ‘this section. As will be notedrlater on, 1t is
-almost impossible to reduce the number of developument sites-;
natives ‘to one becaﬁsé aggregate spcial' preferenéﬁs cannoi
‘be-saegvﬁactorally qpasureﬁ.- Hultiohject}ve programming als'
loys the ﬂét benefit transformation curve to be gquantified
because it is an optznization procedure . | Generation of
this curve 1is actually a 11near programling problems with
nuitipls-bbjectives.. '?Pe general franeuork of the model
proposed‘fot nulfiébjéc;lve analysis of recreational devel-
opeent will be based on~lu1tiobjéb§ivs programaing. Its
formulation will be discussed in the negxt section..

SN ,
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" 4.2 MATHEMATICAL PROGRANMING FOUNDATIONS OF THE MODEL

This section will examine the formulation of the multi-

ohjective progra-aing Bodel and suggest why other less pow-

L]

' erful forns of mathematical programming are not suited to

the problen of ninilizing potential conflicts. Three fores

of mathematical programning = linear programming, integer

:progranning; and multiobjective programming - will be re-

viewed. 211 are theoretically capable of wminimizing con-

flict 1beda?se of their optimizing function), but.it will be

-~ . ’ '
shown that only multiobjective pregramning can handle_the

\

complexities of the problem at hand.: This review will also

aid in deveioping the structural form of the model.

-

H]

4.2.1 The Linear Programming Model g

. The proposed multiobjective framework for analysis of

potentiii confiicts is derived from the basic 1linear pro-
e .

graaming model with a number of,noqigébatipns. Linear pro-

_gfalhing’is one of. a group of analytical techniques which

are pari of an approach to roblén solving known as opera-
. Rt .. '
tidnal-analysis (Bailey and‘k§Zer, 1973). . . The operational

criterion for the ' attainment of objectives in this type of
analysis is\efficiency, leaning f;iAg!@doylent of the aini--

o
nua ayount of resources needed for the fulfillment of objec-
. | P
tivgs. Linear programming uses-a mathematical model to op-




¥

timize the allocation of limited resources among conpgting
ﬁctivities under a given set of constr#ints. Usually, op-
tiaig;tion refers to the minimization or saximization of a
dollar value, but it may also have other aplplications such
as the minimization of travel distance in ‘transportatio£
planning. The -use of 1inegr programmsng in land use stﬁdies
has been proposed (Menchik, 1973; Pearl, 1974; Peng, 1975)
and actually applied in the foramulation of tourism (Swart et
al., 1974), recreation (Meir, 1968; Tadros and Kalter, 1971;
Saitta and SChnedeaann; 1972), urban land use (Czamanski,
1973; Day, 1973) and general land use allocation models (Ru-

" ger, 1973; Mamning, 1971).

The standard forms of all mathepatical programs in this
thesis will follow the foinat suggesfed by Hillier.ﬁnd Lie-
berman  (1978). Por the linear programaing model, this'is as
follovss |

Haxz='cx +CcX +‘...cx
11 2 2 ‘ nn

subject to the‘follouing restrictions: - ot

a x +2a X % .,.2a x <b

111 122 Y 1 E

a x +a x + ...3 x <b
21 1 22 2. 2n n 2

a X +A X * ...2 X < b
al 1. =22 an n n
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and x >0, x >0, v X >0

1 : 2 n
vhere x = level of activity J
3
. € = increase in 7 that would result

i froe a unit increase in t

b = amount of resource i available for
i allocation

a = amount of resource i used for each
ij unit of:activity j.

The restrictions are known as-coggt;gigts and the function ‘

being maximized - is referred to as the objective fupction.
The input constraints, c j' aij' and bi are the papameters of
the model and the x 's are known as the decision variab;es.
In order to lininize an objective functi®n, only a few
changes in notatian are necessary:

Hin Z = ¢cx +# cx ... +CX
11 2 2 : nn

subject to:

'a X + a8 X + ... 2 x' >b
ity i2 2 Jan i

Pigure S illustrates the -"linear programming formulation
4 . “ -

‘in graphic form. The shaded region, ABCDE, is the feasible

;ggigg in ;;ich all the constraints of the probeln are sa-
tisfied.. An optimal solg;ign is the ;bint in the feasible
region for uhich the objective: function. A -'2 cjxj, attains
its most favourable value.- In this example, tﬁe valﬁe is

located at point C.
.\..\ .\
\
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In the present study, the concérn'is not with maximiza-
tiop or minimization of 2 dollar vglue but with the ainini-
zﬁtipn.of potentiai conflicts betveen_cottagers and.recrea-
"tional developments or activities. The linear prdgr;ining
model would seem to hold promise as a method for achieving
this objective. ° The cy or aétivity parameters foF this
problél can be designated as measures of interactivity con-
flict and the decision variables would be used as measures
of the amount of activity 'j* permiiied 6n the lakes. The
_léasurenent unit would be that.of the user day. - This anit -
refers to the inpac£ made on the lake by one user anytime in
one day- (engaged in any activity) (Ontario ministry of Na-
tural Resources, 1916[.- In'ofder t0 encompass all activi-
ties in the optin{zgtion-r&utine, there would Ei;e to be j x
k decision variables where k equals the number of lakes in
the study. Possible COgsfra;nt functions inplude non-nega-
tivity constraints and physical carrying-capacity const-
raints, but these will be set aside ?or the moment.

The linear prograliing formulation of the rec;gﬁtional

development model is a precur#or to the multiobjective for-
lulatioﬂ. Itrlackg a number of possible system ¢on§t:hints
such as travel distance and develqblent cost because neither
can be measured in the‘alouéﬁfof activity-xalloved (ie. in

. user days). The present . foraulation also violates several

assulptidna of the 11nea¥#§rograluing model. The assumption g
. iE e

-



el

’

of agaitivity. as implied in the name of the method - linear
progranp?ng - means that there are no interactions between
activities and that therefore, for any and all at:tivi.i-.ie.s;‘(x1
¢ Xpr woo x,)e the totﬁl useage of each and all resources is
equal to the sum of the quantities generated by each activ-’
ity a}one. In this study, tﬁe exact cor;elntions between
activities are‘unknovn, but are suspected to befconplex and
non-linear (1). The.additi§ity assumption is ﬁherefore vio-
iat-'. A mathematical progranﬁing method which does nox as-
sé:Z?an additivity comstraint is that of non-linear program-
ming. Jhis method, hovever, does requite that the exact

form of the non-linear relations between variables be known

and qhahtifiﬁble. since this is not the case.in this stuady,

'non-lineaf‘progranning is not a suitable alternative. -

A second assumption of linear progéinling is that of

divisibility. It is assumed that the measurement units of

the decision wvariables are divisible into fractional levels,

but in this case, the addition of one cottage -to a lake may

add on at 1&ast 200 user days, a value wvhich is not divisi-

N4

ble.

(1) The basis for this lies in the fact thit some activities
(eg. waterskiing) are subsets of other activities (eg. =mo-

torboating), thus resulting in a great deal of interaction.

L]
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FA thirﬁ assunption of the linear prograaming lodel is
that all paraseters are known constants. This assumption is
more than likely violated by the éonflict par&ugters. In
fact, the cbnflict parapeters are meant to indicate the re-
lative probability with which conflicts between cottagers
and recreational development activities are likely to oécur
on the basis of ’preSéng corditions. Since the model is be-
ing'used to predict.the’ impact of recreational~de;elopnent,
a certain anount.of uncertainty in the'paraneters " must be
aésuued. This problenm 1s-not critical in that it can be ac-
coumodated by conducting a thorough sensitivity analysis on
the parameters to &e;ermiﬁe those parameters which are very
.sensitive to change& in their walueé (ie. sensitive in the
sense that -a minor change in the parameter will cause

- another optimal ‘solution to be chosen).

" The nost serious mathematical assumption violated by

‘the present formulation of the model is found in the mathe-

L

natical éioperties of the conflict parﬁneters;LQ Linear pro-
ransing obviously asssgibs a high 1level 6f . measurement,
- which . is at least.interval.- . bacause of the numerous trans-
formations conducted on the variables during the solution
process. As was mentioned earlier in Chapter II (p.26), at-
titude'sﬁaliﬁg has not yet éffactivgly.ptogressed bérond the
ordingl\;evgl §f measurement., This implies that the atti-

t tudqdbased.conflict parameters will have very Xittle meaning

- s9 -
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beyond that uhich'is attached to their .relaﬁive rankings.
Any transforsation involving these parameters and fhe activ-
ity decision wariables which does not preserve the order of
"scores on the scale will be very difficult. to interpret.
Wilson (1971) summarizes the problea of using ordinal varia-
bles in models which reguire variables of at least interval
measurement:

' —-... when only ordinal measurements are pos ible,

only very veak conclusioms, if any, can drawn
from the data relative to 2 proposed model.
{(p-832}) ,

4

4.2.2 The Ipteqer Linear Programming Model
- ' —,——’—‘:—’
violation of the additivity ard neasureueﬂt assumptions
can be avoided by réﬁornnlating the model for individual ac-
tivities (le. for one activity at a time) and by using an
' integer. linearx programaing approach. Iﬁ the binary integer
prograaaing problea, the decision var}ables assume the va-
lues of either 1 or 0, meaning that sose action will occar
.(x=1) gr will not_(téb). 2 convenient formulation of the
lbdel is as follous'(ﬁillier and lieberman, 1974):
n - .
Min 2 = (-c x -
=133
subject to:

‘ a x >b for 1 = 14 2y ses 1
ij 3 i

and x = 0 or 1 fot.j =.1,'2. ese D

j.
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wvhere x ' = presence or ahsence or an
3 activity on lake j.

The solution to the progran uill be the mininun con-
flict value for 2 selected activity among all the’ lakes.
This approach solves the problen of additivity in that only
one activity is included in the abjective function, thusjei-
iminating the possibiity of error arising from interactivity

correlations. .The measurement problea has also been handled

in this formultion of the model. The conflict parameters.

are not involved in any transformation other tham to state

their presence or absence in the optimum solution.

b .

thhoegh this reformulation solves two probleas, . it
also produces tvo. The first is that the model can only
‘minimize potential conflicts for one activity at a time, ie.
between cottagers and a single activity on each of the

1a§3§. The second probler is that the units of measurement

represented by the deqision variables are no longer user

'days and are therefqQre not conlensurable vith the physical
carrying-capacity units of neasurenent. " 7This excludes the

possibility of including physical developlent limits in the

-

model. RS

%

.- 61 -
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4.2.3 The Eultiobjective Model

The method which présents itself "as a solution to botﬂ"
of these problems ts‘nultiobjective prograssing. Its capac-
ity to optimize a set of objectives instead of just one and
to handle non¥c0lnenSura51e objectives provideé the most ef-
ficient franéuork fof analysis of.the.conflict problem.

9 .. - ~ . .

Thé general form of the multiobjective noﬁel has been

taken from Cohon and ngrks'(1913) and translated into the

format used in this paéer:

M

Min 2 = C X .fork=1' 2' c-..p
k j=1 Jjk jk .

- subject to: ”

a x > b for 1 1 25 cee N

ijk 3§k ik

and k 1' 2' LR p

The optinum value, Z, , is no longer a scalar as it vas
in the 1linear programming ptoblei.~ but a vecﬁor (p x 1).
The solution to the multiob ve problem is found via the
generation of the-non-infesio: set. This is accomplished by.
transforaing the yebtor objective function- back into a sca-
lar oquctive function. The result is a point in éhe non-
inferior set. Other points iﬁ*this set are found by syste-
-pﬁt%pailrffhrying the transformation parameters.. There are -
nu;erons’trahsttnation techniques in use, but the most sui-

tablé for deriving solutions to the conflict probleam is the
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£ -constraint sethod (Haimes et al., _1975). Tﬂis method.
replaces the vector objecfi;; function with:one of the mem-

ber scalar objective functioans "and deﬁotés the ‘rest as, -
' constraihts on this objéctive‘function. The constraints are
.naxinup allouab1§ levels férmthe' p-1_object1ves. The pre-

ferred solution is found bf solving fbr the objective func-
tioﬁi subject to all of the constraints. Maximum allowable
valuoes (51'51 ’ ...sn) are seldom definitive br absoiute in
real lifé: tﬁe constraint method caﬁ therefore - bg used to

generate the non-inferior set by varying the values of the

£'s.

With the imposition of +the binary restrictions, the

fors of the model vill be as follows:

Hin Z = .E_IC S | | -
=1 41

subject to:

c x <t .k

1k ik i.d

2' 3. LR P
1,

2.‘.-- n
and X = 1 or 0' j = 1. 2' L ] n
jk
-'uhere X = level of future development

jk of activity k on lake j;

no developrent,
developaent.

0
1

x

x

¢ = conflict index for activity k
jkx on lake jJ

€ = marimum allowable conflict index
i value for activity i

n = total nuaber of lakes

- 53 -



P

total number of activities

~

e - P total nﬁnber of objective functions

The interesting ghéracteristic of this model is that it
can act as ﬁ general fraqego:k for analjsis'of not oglf ac-
tivity conflicts but also of other objectives such as ainim-
ization,of derl&fuent cost and maximization of accessibil-
iiyj 'These latter factors are particularly }nﬁbrt&nt in . the
development of remote northern lakes. Their inpn;t can be
incorporated within the 'nultiobjective‘problem by use of
mixed integer progranmiig vhich can handle both integer and
Kﬁon-integer'va:iables.‘ The scope of the present séudi calls
for the simple ranalysis of conflicts and will therefore be
,iestricted-to the‘opti;izagion,of activity 'objecg}ve fanc-

tions.
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Chapter ¢
DATA COLLECTION PROCEDDRE ANWD RESULTS

The-preceding chapter of this thesis presented a‘nulti-
objective nodel of recreational activity and developnent
conflicts from which, it was seggeqted. ‘optisal solutions
for achieving planning'objec%}veE‘Lé;;?d be achieved. This
chapter uill describe the survey procedure used for data
colle&tion and lay the/g\euhdvork for development of the mo-
del paraneters. The success of éhe survey will be measured
in terns of the presence or absence of bhias in the results.
A nulber of ilportant variables will then be described and
“compared for each of ~the lakes in the Rideau lakes study
‘area.prder.}o establish e general prefile_Bf cotrager cher-

acteristics for rhe study population.

+

= .

¥
5.1 -SURVEY PROCEDURE '
5.1:1  TIagrget Population

t

The first step in the survey!uae to decide on whether

to use a sample survey or eenSné of the population in the
study area. _‘Tﬁe' target popnl#tion vas all home owners on

the'sthdy lakes. For the purpoees of this reeeerch, -Soth
™ . ‘ '

. - . -65- . K »
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'
v,



pernanent and non-resident residents owning' homes- were

@l . ‘
9 -

defined as cottage owners. C. A .
. s ~ ' ) -t
An examimation of the cottaging. populatto\faf means of -~ °

a sgﬁ%ch through local assessnent records for each o the

seven stndy' lakes: revealed that no 'lake had more than 131

-

cottages on it and sos¢ had feueyzéhan 20 (see Table 1).,

population census was opted for on the basis ‘of the snall

‘total popnlation (ﬂ?h residences) and 'the lack of a data

base from which establish the crit‘ﬁb&-for -selecting a stra- -

tified randot‘sanple.
T

* [

5.1.2 Sgrvez uethgg

The Rost frequently used survey method are-lail-ques-
tionnaires 'and’ lntetvieus. .-Both methods have their advan-
. tages and disadyantaces and these . will be rev;ewed beforke
noting -the method Selected. . _ |

. .

¥yro» _“

aail questionnaires reqnire less tiae and expense to- ’

_adlinister than intervievs, but this advantage is counter-;:
L R

acted by the fact that they must neet a: nupber of strict..

N

fcriteria for sf~w&g.fu1 use. and often 'result in very 1ov.

response ;ates. ny lail questionnaires have obtained res-

ponse rates as 1ow as 10 - 15$ (nosqs and Kaf%on. 1971) and'

. a ; o~ [T
* . V -
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have there{ore been criticized as being a highly unsatisfac-
tory research tool (Kish, 19651. . On'the other Qéﬁﬁxj new
techniques of respohse naxinization have had considerahle'
success in produéing higher response tates (Scott. 1961; Fi-
lion, 1979H.

Two of the qein restrietions on mail gquestionnaires are
iength and complexity of the topic under inveStiget;on (Fi-‘
lion, 1975). The body of the questionneire rust -be short

'-enough that the respondent is not disconraged from answer-
ing.- This regpires that the relearcher expend considerable
.effort on'the construction of the qnestiongaire in order Eo‘
ainimize geuple;ion ti-e. 11l questions'should be clearly
hndéfstendeble'}!oser ane Kalton.1971!? _?here ie no ‘chance
for recourse to"the'interviewer for éxplenation and, 'es-a

. -
- result, poorly forlulated questions may _be'skipped over- or

- badly nnsuered._ '(",

] .IG
The nain'advantnge of‘tﬁ‘ té:;)eu. as. mentioned PR~
viously. is the high - esponse ratesrﬁhat may- be expected.

“‘7 »
!oset and Kalton (1911) h ve found, thet on an average inter-

view survey. a % - 90! response rate can be axpected. )
'Other advantages inclnde the ability to suppleleqt respon-

" dents? ansuens uith observational data. and to clarify ap-

svefﬁior ask suppie-ent ry quegtions. ' .
& - . 4
- _" ' M ¢ <
\ N .
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A iilitation of the intervieu is the number of people
t}at can be contacted. Besides the amount of time involved,
the field worker is restricted by the fact that " he should_
not atteapt to conduct more than 30-50 personal interviews
per day because bpredon uith the tasklnay introdnce.pessible
inaccuracies into the nesponses (Dixon and Leach, 19?6),

Furthermore, answers to interviewing surveys may be subiject

‘to interviewver bias.

The-prinary argument in favour of the mail question-
neire over the interviev as a survey method in the stndy'uas

accessibility‘to interview subjects.‘ Through a preliminary.

,etanination‘of local assessaent roles and through discussion

[

vith local .residents, it was discovered tnat many cottagers
on the lakes in the study area wvere second honeovners whose

pernanent residences vere 1ocated ‘at considerable distances

froam their cottage site. As a result. they tended to be in-."

frequent visitqfs to their cottages. This raised the possi-~
bility of very lov response rates with ®the interview techni-
gue, OT at least the necessity for an inordinate anount of
tine to be spent on contacting 'not-at-hones' The c?iaCity

) .
the accessibility problen proapted its
R

of nail questionnzifes .to reach a uidely dispersed P pnla-

tion. coupled vit

choice fon use in the survey. : - ' f
- o -



5.1.3 Questionnajre Desiap

“

qhe-success of a mail guestionnaire depends to a great
extent on the efficiency and attractivity ‘of its design.
General design guidelines were found in Moser and Kaltorn
(19?1) and Oppenheia (1966) . The structural developlent of
thelguestions themselves vas aided by a 1971 snrvey con-
ducted for a stndj on lakeshore capacity by the Ontario Go-
vernment (1). . Pinally, the 1ayout of the questionnaire wvas
‘largely inspired by the'nost recent versions of the Canadian
uigrator! Game Bird Hariest survey (2). ‘
After_akpilot study of 20-cottagers. the'sorvey questi-
onnaire was revised Tangbshortened saéh that, . in its final
fora, it contained 20 guestions divided among fonr‘sections.
The first part asked for infg}nation_on ownership (0.1.1 2),
residence (Q I. 3). cottage use (Q I.4-7),- facilities (Q I.8)
and location with - cespect to other cottages (Q I.9-11).
This section vas designed to establish background informa-
tion for the purposes of investigating non-response bias and
the eligibility of /1 e respondent in the study (ie. only
cottage o ners"ere ineluded) . Part two dea)td;ith cottage

use and

ivity participation. . These gnestions are iapor-

1

h' respect to the attitudes displayed by cottagers

- - . ' T '
. A "

o
»

‘ . e - . P ]
* “\"." N
(1) produced by the Local Planning ‘Policy Branch, . Ontario
ministry of Housing, Toronto.'
(2) produced by the Biometrics Section, Canadian Wildlif
: Service. Environsent Canada, Ottawa,

. o® . - 69 -



towards the activity conflicts measured in Part III. Unfor-
tunately, detail on activities and use had to be sacrificed
for generalities because of the danger of discouraging the
respondent from completing hi Ansuer;. Based on the Likert
scaling technique, the first gpestion 1in Part IIT formed a
13-item scale of activity confli€ts from which the conflict
indices were to be derived. The secbﬁd question in tﬁis-
seétion\sﬁtempteq to establish satisfnctiﬁn. and importance
levels for a number of criteria related to the cottaging ex-
perience 5ut—;bt ditecfly concerned with activity participa;
tion. .The next quéstion dealt with attitudes towards future
develoé;ent. fhis question was qgant_to‘act as veriflcatipn
of the attitudgf expressed eariier in QueSti&n 1, Part III.
If cotta ers-obtgiﬁed high conflict scores, thef.ue;e also
exﬁécted to display opposition to future development. Pért
Ié askeq for the cottagers* opinibns on the need for a lake
plan'(é:IV.1) and public participation (Q.IV.2), and the lo-
cation of their cottage {(Q.IvV.4). An qpen;qued;abes{;zn
for COIlentS.(Q.IV.3):Has ilso'includéd. o |

©

i
" @

+

~— ' .
5.2 . QUESTIONNAIRRE u&' NGS AND RETURNS %

L

The first set of'@uestionpaires wvas sent out on Febru-

Wy

"ary 17, 1978, and included self-addressed. stamped returh

envelopes, 1A follow-up letter was mailed approxigqﬁgiy-four

-
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veeks later. Copies of both the questionnaire and follow-up

1etter can be found in nppehdix'h, - The delay in sending out

the follow-up letter was occasioned by the time expected for
the guestionnaire to be -delivered and returned, in some .

cases up to 8 days. A second set of questionnaires was sent

' out March .14 after it vas discovered that there had been

some unidentified entries in the assessment roles: The re-
<:fn dates a places of origin were noted upon receipt of

tie returned questionn%fres.' _ ,

TABLE 2

‘Questionnaire Return Ratés-by Laken‘ )
N ~ ' %

Lake - No. of Quesiioﬂnaires Useable Return, Rete
2“\~ Mailed . Returns '
_»...__I_____--IZ-_-__._.-__-_Z_-Z_IZ;-_ZZIZ_,-_:-ZZ_,-Z--ZZ-.JL-Z
Opinicon -~ 136 K 84 - -61.9%
Indian . ‘90 . 11,,52ﬁ T I
Newboro 68 82 . 76.5%
Benson | ,Z .18 15 83.3%
Clear }/”f’ - 21 15( . 71.4%
----- et it i
sosquito - -8 : RN 100.0%
sand 1;;§1_ 106 - 77.4%
‘q ---------------------------------- ?’ﬂ---------‘---------"—
-------:——qﬁ-ﬂ-—--h-mn ----- -r---‘; ————————————— A - gy
LT ] *
- 3 I
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o __g0{to Lake (100.0%).
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5.3 NON RESPONSE BIAS

.. The number of qué%tionnaires-naileﬂ and usable return
rates for each 'lgke are shown in Table 2. Only twenty of
theigTﬂ guegtionnaires sent out were found to be unusable

. v [
vhen returned. The remaining 353 returns yielded an overall

< v ’ -
. response rate to the surveyof 78.7%. . The lowest return rate

occurred on Opinicon Lake (61;855 and'the highest on Mos-
{ ! . a2

Although ﬁ fairly high response. rate of 78.7% was ac?

hieved in this stndy, the question of bias being present in

. the results becaase of.non-reponse cannot he~overlooked If

non-respondents differ from respondents in a survey, esti-
mates of population parameters may be in $rror. ‘hllost1é11
surveys incur a éertﬁin ané@fi of non-repdhse and.-_aé & re-
sult, _some well developed techniques have.béén evolved to . |
deal v th‘the problei., A number of these have been reviewed
and cl ssified by ' sévefal authors (1). - Two of the three

most commonly used methods fely on - the existence of 'known!
. * .

“values for popnlatibn sobio;econonic or delographic varia-

bles .against, uhich to compare the survey results. ﬁhqﬁ
these statistics are no available. as is ‘the c&ﬁ’fin this

study, a third method, based on the analys;s of follov-ups '

L
’
By,

' ’ . ! /

: mple,

(1) see, fl
(forthconing. 1979).

Aristrong apd Overtoh (1977) 3 Filion
| SR * | Lo

. ,/ S TR _.-,
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:15 suggested.’ This rethod tas been rsed successfully in es-
timating nor-response bias (Pilior. 1975; Armstrong & Over-
ton, '1977). It has a distinct advantage over estimating
techniques based on 'known' values in that it can measure
ron-r95ponse bias for ‘a11 itemas in the survey and not only
thbse for vhich values are knorn. | | |

. ' t

Follow-up methods rré baéed on the-asénhption'thnt late
respondents are more likely to be representative of non-res-
pondeq;s than early respondents (Pace, 1939). Non-response

bias may therefore be corrected by. using “the follov-ups to

véight the population estimates. Some. methods acconplish e

Il

.this vith a:linear extrapolation of‘E?rcentage responségﬂzh\\\\\
Oth-

ench wave, including the first, initial mailing wave.

ers, s;rh as he correction nethod used here, only attribute
'thé*characteristics of respondents from the follow-ups alone
t6 ﬁon-rpspondentg (filion.'forthCOIing, 4979), ‘;ngulation

paramegers (M) may be estimated as follows:

+ L
) +

ny (F - n)y
N M o= ' 2
- ' N
\'0 . L ) “ . -
: Thezse 7 population size ' 'H;{. . ‘

= gize of response to first wvave
= value of characteristic'fbr wvave T

Y = value of characteristic for uave
2 II T

LY
]

~

1N

‘tésting on the - reliability of this method

e on a fknown' populution parnleter- the proportion
-.

h / \ '*;ﬁ’ | g
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of Americans and Canadians in the study. Table 3.shows the
results of applying the correctioa method to the survey re- .
sults. The total proportion of capadian respondents in the
survey vas found to be 60.6%. This ;quared to a 'known’
populﬁtion proportion of 62.7%. Using tﬁe prqpotticn of Ca-
nadian respondents in Wave II as being representaéive of the
proportion of non-respo?ding_Canadians, 'g_corrected populg- .
tion proportion of’61.3$ vas found. Rlthough this propor-

tion underestimated the population parameter by_1.u$, itlrg-

. . v
presented an improvement in the right 4 tion of the

estimated value based on the survey rgsu. s alone. The dif-

ference of 2.1% between the populatio parametg¢r and the

survey results vas not considered large gh to have in-

-

troduced serious bias into the study.

I
/
< TABLE 3
. Estimates of capadian and lnegycan Populatjon Parameters
~ ° anpd Corrections fo iNdnfresponse Bias
“Total Corrected *Knovwn'
Response Proportion Population
Country Wave } Have II Proportion Estilate Proportion -
Canada
United
State
Total 100.0% 100.0%  100.0% 100.0% 100.0%

(293) ( 69) (353)  .(879) (479)
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ying the: non-response estiaation

variables f; shovn in Table &. The

»,

pulation estinates an
o
travel time for ° respofdents in
ot : ‘
gave I wvas six hours apd five minutes; = for respondents to °~ - \

;zfxected estimates is 4.46% for

travel time. The avera

vave II, it vas four hours and forty-five ainutes. The ex-
istence of possible bias in this variable is acknowledged,
but since the variable is not a critical one in the study,
ib‘uas_ not considered necessary- to veight all results to

account for the bilas.

- .
The critich }{;iables of the study are those related
to the aeasnr;bent of attitudes. 1In Table 4> the variable _

_ which represents the summed attitude scores is~ an attitude

. yariable .and must be examined closely for non-response bias.
The results ipndicate that there ls only a 1.95x.di£ferencerJ{’/

between the total response ialue and the estilated popnla—

\\ﬁjtion value. Tt was felt that this difference vas not suffi-

‘ciently large to uarrant veighting oi‘fbe data. A1l other

variables exanined. had very little bias along tespondents (1)

i .
’ ; . . . [ . -
\ , . - .

(1) Ancther form of non-response bias, item non-response,
was: a1$o investigated and not found to be serious.
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TABLE &

Estimates of NdnéresbonéeuBtascfor-Selectedjvariables

Proportion/nean

293) (n-GG) Total : Percentage

variable jave I Wave II Response, corrected Difference
________ AR
Princ 6.0% = 9.0%  ~ 6.5% 7.2% 0.7%
Resif

‘-----—--‘-‘--‘——------‘-_ -------- o ot i S Y S V
Cottage 13.15  12.80 13.09 13.10 0.01%
Owned (2) \

Activity 86.47 87.88 86.71 87.56 0.97%
bays (3) . . - : T

Attitude - 46,36  49.30 46. 86 947.79 - 1.95%
scores (4) ' o
travel «  6.09 4.5 5.86 . 5.61 4.06%
Hours ) )

(1) Cottage is principal residence.

(2} Number of years cottage has been ouned.

(3) Nusber of days cottege is used during the year.
- (4). Likert scale scores.

(5) Travel time from principal residence to cottage.-

+

T
N
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5.4 gog:ggzh phog:;xg

P

-
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The ohjective of this section wvill be to sunlarize&h
EDnulhar of thé variables used in the survey in order to pro-
vide a general prgfile of . cprtager characterisrics on the
study lakes. - nll'descriptions'are bﬁsed or rhe raw data

-presented in the tables in nppendix B.




5.4.1 Lenqth of Qupership

According to the variable, 'average nuaber lof,years
scottage has been owned', the 'oldest; lake in the ‘region ‘is
_ neﬁboro Lake. The average nusber of years cottage occupants

have been on the lake is 17.6 years, compared to 13.8 and
13. 1'years for itsﬂnearest rivals, OPinicon and Sand lakes
| respectively. Hosquito Lake is by the far the 'youngest\
lake vith average 1ength of ownership being 4.7 years. Both

Indian and Clear Lakes fall somewhere in the middle range at

11.35 and 11.0-years réspectiveiyﬁ

-y

Y t

- -

S.4.2 _:139_231 Bsgiggnse

: For the overuheliing najority &f the respondents, the{%
lake,residence vas npt,their.principal residence. The pro-
pertien-ef prindipal.'residences_on_eech 1eke tanged from 2a
high of 10.8% oqgsapd Lake to’ a low of‘oldi on Mosquito and

Clear Lakes. . - . ° e

"« 5.4.3 Time

N\
The average anount of time’ used in travelling to the
cottages varies considerably anong the  lakes fro- ‘a h{gh of
nine and a‘half hours for cottagers on Indian Lake to a 1

., =T -



of two and a half hours ﬁij:igft&geé on Benson, Clear ard

Mosquito Lakes.

- 4

5.4.4 - Q§ Recent Use _ﬁ Cott_g_

A high proportlon of the .cottages on the' study lakes’

vere used in 1977. Only nine 0f the 474 respondents did not

}
use .their cottages in that year. On Revboro. Benson, Clear

a’-and,uosguito \Lakes. aln cottages vere. used at least once

during the year. The reasons given by non-users for their

v

absence frbp the lake includeds

L -]
a. "Built another cottage'.

b. 'Pishfhg no good®.
€. 'Illness*.

d. *No time'.

S.4.5 Cottage Facilities apd Equipment

A brief survey of the distribution of facilit%fs pos-

sessed by cottzygers in the study ‘area shows'that there does

not appear torbe any major -differences'alonq,the lakes (Ap-

pendix B, Table 19). .-Table 5 lists thé proportions of res-
pondents 1nd1cating that they had the facility 1listed.
There is no set pattern for the distribution " of prilitive

e .
. . . . i
.. ] -~ . - .
. . 3 . s
. : . E ' L .
i T " . “
. .
. ’ . . -
. . : . . .
. Y
.
o N -

‘ O . ' . ’ - 1 8 -
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TABLE 5
Proportion of All Respondents Having Selected Fncilities or
- Equipnent
n=. 53) .

Pacility Proportion Pncility - Pxoportion
electricity ’ . 86.1%. ©  holding tank " 8.8%
cpld running water 82.7% hand-powered pump 6.8%
indoor toilet 82.7% ° .. air conditioﬂing - 23%
septic tank - - T9.3% copnéction to sewage
pressurized vater 76.4% systen: “ J0.9% -
hot running water 75.9% @ —e—e=mm=e-- ———ede s seses e~ -
bathtub/shower . 73.0% Equipment. Proportion - -
direct road access 67.6% " = —r---m—m-———- e
leaching bed . 65.9% boat dock ‘ 83.2%
telephone 51.1% engine.up to 25 HP- 57T.1% -
heating system 38.4% canoe 56.0% .
+ outdoor privy 27.0% uatehskies 48.0% -
clothesvasher 19.9% . engine 25 to .80 hp. 41.8% -
propane : 16.8% sailboat 26.4%
dishwasher ~ '12i“’ .+ engine over 80 hp. 15.6%

n-//

versus nodern facilities on the lakes, although a few excep-
tions do euergé. A larger ptoportinn of the cottages on

Newboro (17.6%) and Benson (18.8%) 'Lakes have hand-powered

pamps than fha average 16.85); " Newboro and;!osqnito Lakes

.hoth have slightly hiqper percentages of cottagers without.

telephones, direct 'rpad access or heating sjstens. The

largest number of notorboafs vith engines over Bo‘horgepowet

-

are found on Indian Lnke. Over 50% of the cgf ers on ali\\\\\)

lnkes had motorboats uith at 1east a 25 horsepouer engine.
. L]

¢

v o

5
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5.8.6° Nearegt Neighbours. ‘ ~

- ,‘ ‘
On1§ 26 jor Jjust over 5% of the 478 cottagers in the

e

study area did not have other gottagers as neighbonrs on

gﬁ&h sides. -“The different land use types found next to cot-'

. .tages on the lake vere as follous,

n.;uaring
b. Trailer Park
- , Ce Fars
i' d. Camp
e. Resort

f. Biclogy Station

. N
\

N . D

S.4.7 Prequency of Cottage Use

-

]
On"the average, the number of days that cottages were .

4used over the yedr was highest on Benson Lake (122 days) .

Cottages on both Indian (111 days) and- Sand (111 days) also

- experienced a relatively high proportion of use. The re-

Y

7 -

maining four lakes - 0pinicon. Heuboro, Clear and Hosquito -
ranged in qse_frol 70/to 75 days. per year.
. . ’ ) ."_ -n
July wvas found to be the most popular’ month followed

closely by August. is can be expected in a situation whersi—

) ’ % .
-for thejlajo:ity of the population, the residences on the

lakes are second homes, the cottages vere least frequented

during the uinter.

- 80 1“".7
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s.4.8 Participatiop inp Recpeatijonal Act v ties

Details on frequéncf-of cot£uger 'pafticipatiﬁn in
fourteen recreationai acfivities yvere - coliecteﬁ in Question
I11.3. Respondents veré*ngkéﬁ to rank their frequency of
participation in‘all activities on a foué-part scale ranging
from 'never' to ‘'most frequently'. There were numerous t}es
along.the rankings because resbondents vere allowed to give
equal ranks to several or even to all activities. :The rank-
ing of the recreational gcpivities uhich .were lost fre-
quently participated in is shown in Tahle_ﬁ. ' The dominance
of the summer-ariented ictivifies is evidént. ~ On lfive

lakes. swinming and sunbithing vere ‘foﬁﬁh to be post popu-

‘1ar.' while notorhoating ranked first on three lzkes. Hik-

ing, which ranked closer to third or fourth oh most lakes,

L

vas all&chtgd to the SLGSt rank along vith svimming and sun-
bathing on Benson Lake. Respondents on Benson Lake also
showed a strong predeliction for ‘other® activities of wvhich
the los{’;;pular-uas gardening, followed by "relaxing*,and

'yorking on the house'.

,5.#.9 I_ngggggg and Sati§fgc510n Criteria

In this question, the cottagers ranked a number of
criteria in teras of hou ilportant thay felt they were in

choosinq a location for their cottage. ) They also specified
._f\

/ /’.. 81 '.
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TLBLE 6

Most Bopular Recreational nctivities

Indian ﬂeuboro Benson
) swilpipg swirning lotorboating - suimming
sunbathing sunbathing 67.3% (35)” sunbathing.
70,2% (59) 67.5% (52) . . hiking
= 66.7% (10)
lotorboating \gotorboating swimming other
canoeing 9.7% (u6) - ,gunbathing 53.3% (8} ..
57.2% (43) .fishing .
S : 58.6% (31) _ ,
fishing fishing  hiking motorboating
48.8% (u1) 40.3% (31) 23. 1: () 26.7% (7
Clear Hosquito Sand -
motorboating motorboating syinming
80.0% (12 swineing . sunbathing
. ~ sunbathing - 62.3% (66) ‘
75.0% (3) .

svinuing : motorboating
sunbathing ‘ 48.1% (51 .
*53.3% (8) '
fishing ' fishing . .
46.7% (7) 31.1% (33) ®

+
- — - - -—-7——----———--—-.—--———-—_-..._.-_-___.__-...—--_....._-____ -

how well the ptesent site of their cottage satisfied their
expectations for these criteria. The scales nsed to evalu-
ate both'importnnce and satisfaction had sewen categories of

response. The two extrema of the importance scale vere 'not

important*' and fextrenely important®; the two extrema of the

' satisfaction scale were ‘not at all' and ‘extremely wvell'.

-
.
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Analjsis of the response distributions indicated that

the extrena_of the sccles had probably been placed too far

apart., Very few respondents found a criterion to be less

\ C . -
than *fairly important' for choosing their cottage. In the

same vein, very few ;espondents’indicated.that their present
sitelfulfi}ied their expectations to a less than 'adequate’
S | ) ’

degree. . . . ' -

* _ . ? :
The majority of cottagers on all seven lakes agreed

that’;i; of fourteen ihportance' criteria were extresely im-

‘portant, These included: 51} peace’ and quiet, (2) éood'

P

- view, (3) privacy, (4) good svimping, (5) lake frontage and

(6). good vater quality. Close to a iajority S felt

that (1) large lots, (2) good: price for lot, (3) gpod price
for'cott;ge and (4) size of the lake wvere also ‘extremely im-
poftent; ‘Three criteria vere found to have been allocated
more or less evenly betwden ' "fairly important® and

‘extremely important': (1) not too far from permanent resi-

dence, (2) élose to 'a-provision centré and (3) gpod road ac-
T

cess. One final criterion. 'close to fxiends'. received the -

louest ilportance ayaluatiop. . The majority of requndents
felt that it vas either 'fairly inportant' or ‘*not impor-
‘;' c

P .

tant'.,

The satisfaction scale perforled little beitet.than1the

" impertance scale in that it produced a similar ‘“bunched®
" 4
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distribution of respondents along the response continuum.

‘ Pour of the fon:teen criteria vere agreed upon by the'iajor-

ity of cottagers as having fulfilled their expectations

textremgly vell'. These vere-. '(1) peace and quiet. {2)
good vies. (3) privacy and (8) size of lake. The lake (fron-
tageipriterion had the same type of plncelent.enoept on\ Ben~
son. Lake ‘where only- 46.7% of the cottagers agreed that it

had performed extremely well,

less consistency than other criteria in the response catego-

e. FPor all lakes, a criterion which ‘shovwed ‘considerably

ries was thnt of ;gogd swinming*. A strong majority of res-

pondents on Indian Lake (70.1%) and Clear rakes (73.3%) felt
that this' criterior had been fulfilled extremely vell by

their lakes. Only 33. 3$ of the respondents on Benson Lake

fadequately® and 'extie-ely well®* response categories were
selected ‘by approxisately 40-50% of the cottagers.

~

Responses to nll other crit{erin

tributed betveen 'extresely vell' and ' dequately'

- 84 -

. held the same views., On the other four lakes, bath the

irly evenly dis-~

-



s.u 10 Tolerapce for Development

Qnestion structure may again have been a problem in

W

;this set of,questions.' Consistentiy. fewer than 6 0% of the

cottagers on all lakés were wvilling: to accept any type of :

developnent 'as a neighbour'. The other response categories

they vere faced vith vere: 'a. ‘'within line of sight!

‘on lake but not in sight*; and c. *not 65 lake ¥€ alle.

The exception to this gas developnent involving one. new cot- '

tage. Up to ao 0% of the respondents on one 1ake. Benson,

felt that this fore of developeent would be tolerable..

)

;/// - The purpose of these questions was to .ascertain vhat

forls'of developnent night enconnter the nost amount of op~ |

position. ‘The ueakness*of the questions is that they do not
§peéi£y the meaning of tolerance. Ttis and the connototions
of .the word ‘development® may ho}e resnlteo in the indiscri-
minant’ checking of the ‘mot on the lake at all? box.  Alt-

_/

hough only two of the developnent types, cottage subdivi-

sions and trailer parks, vere. placéd in this category by the .

lajority of . respondents. all other developlents vere a;so

chnracterized by a strong degree of opposition.

«
’ t

Nost people felt that they would ndt tolerate the exis-

tence of provircial parks, privat; canpgrounds‘ or public

picnic grounds on their 1akes. but a strong ainority did not

mind having the . developnents on’ their lake as long as they

-
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vere out of sight of their cottage. "The 'same sort of reac-
tion was displayed towards th; possibility of ﬁ;vihg‘ten nev
cottages or a tourist lodge . on the 1ake;"The'différence was'
that, in:sope.casés: the najoritf-of the tottagers were 1n:

accordance with the ‘on lake? category< .Pinally, opirnions

.about two developnént types, youth ~camps aﬁd public access

points; “were found to be fairly evenly distribuﬁed between \\\\

P ] .
the tvo categories. - b

. LY
=

5.4.11 Pa:t;c;ggt;og in Lake Planping

P

On all lakes except Mosquito,  : the only group that was
rankedvfirst by»norg than 50% of the respondents as a parti-'
cipdhéiin_laké planning vas the cotta;e—owne; grdup.~ The
segond ranking‘grouﬁ"oﬁ;six' lakes .and the.first ranking
group on.uosdhito ,fakg vas tﬂg property-ovner group: Th;'

cottage-ovner group-is actually a subset of this group as,

ip turn, this group is a subset of the *all lake users®

group. However, ‘all lake users’ were ranked of most impor-

tance in the planning process less than 10% of - the time on

all lakes except Mosguito. The poér placing of this group

is best ‘illustrated by the number of times it was not givﬁn
a ranking at all and thus deenmed anq}llury to the pianning
process (Table 7). on each lake, over 70% of the respon-
dents indicated that ‘all lake users'. %honld not’ be included

in the plinning process. rrederal government agencies also

‘fared poorly in the ranking of planning participants. Fifty

- 86 -

H

.



‘A . . oy

-

percent orllore'of the reépondents,on each lake ve;e-agiinst
thq:batticipation of the federal governaant.
TABLE 7.

Groups Which Were not _Ranked as Planpning participants,

‘Group . Opinicon Indian Newboro Benson Clear Mosquito Sand
e ;— ——————————————————— '—--—‘ ————————————————————————
cottage ~ 10.7%  S5.2%. 11.5% 13.3% 6.7% 25.0% 11.9%
Oowners ( 9) (') (-6) 2y .(M «n (izp
Property 15.5% 15.6% 11.5% 13.3% 20.0% 25.0% 12.3%
owners . » 13) (12) { 6). ( 2) (3 ("N (13)
————————eemo—— ms e ST pummr———-——————————smmoss s =SS E R
A1l Lake « 75.0% 80.5%. 78.8% .80.0% 86.7% 75.0% T3.€%
Users {63) (62) {a1) (12) (13) ( 3) (78)
~ Local N 33.3% 36.4% 27.2% 33.3% 33.3% 50.0% 30.2%
L Govetgnents {28)- (28) (1Y . (5. ( 5) ( 2) (32)

-------------- o ap von _--———-—-—-——---—-—--_---—_—--——--——-———-——

provincial 38.1% 40.3% - 19.2% 26.7% “46.7% 75.0% 35.8%
Government 322 (3w , (10) () . (7N { 3) (38)

rederal” 64.3% 63.6% 61.5% 53.3% 73.3% 75.0% 49.1%
Government (54) (a9) (32 (8 ' (1) (3 - (52)

N

. methodalogy used in  this study vas found to
be relatively successful in_tﬁkf almost 79% of the populg-l
tion syrveyed replied to the questionnaire. a;uéver. a high
response rate doe% not necessgfily preclude the existence of

non-response bias. - This problem was explored and not found



to bé serious enough ' to wvarrant gdjor éorre&tions' to the

d#ta'obtained, This chapte; oncludgd with a description of
sélectéd characteristics displayed by the'cotﬁaging éopn1§‘
tion on the étud} 1akes.: Tﬁe sixtﬁ'cﬁaptér of this thesis

will consider the implications of recreational development

on lakes in the study region by formulating a sed- of con-
flict indices and using them as parameters in a iuItiobjéé:‘

tive recreational development model.

v

N

: - 88 -
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AN o © Chapter VI v
FORNULATION OF THE CbNFLICT INDICES AND MODEL CALIBRATION
+ - . [' "
. ‘\_ ,

. In .the preceding chapter, selected -results of the ques-
tionnaire survey were discussed in order to ascertain if
there was any non-r se bias in the returns and to inves-
tigate sone of_}ﬁgfifiiile cha;ac}eristics displayed by cot-

tagers in the study area. The results of the non-response

4

bias analysis "having shown no appteciabletbins in the re-~

. ) ~ .
turns, it is now possible to proceed with the calculation of

population parameters for the recreational denelopnent mo-

.

del. N v .

-

.

The first step involves-te\ting for how effective the

attitude statements used in the su vey weresin placing jndi-

- viduals along the attitude contingnil The\ purpose in verdif-
ying the attitude statements will be to nsure that ‘the
LN ‘I (e

scores from individval respomses indicated ieasnrelent ‘of

common attitudes. This will be acccnplished by means of the’
nethod explained in the first section of the chapter. 'The'

next step in calculating the paraueters of the lodel vill be

to derive the conflict indices fron‘the nttitndes expresseq

by cottagers touards activity and developnent levels. 'The

conflict indices vill then be inserted into the nodel and '

]

the model calibrated. ' '
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" 6.1 ITEM ANALYSIS

The ﬁttitude statéuents in' this stqd; vere constructed
by means of the Li;ért- séiling'nethod.f A coamon technique
Jased for verifying the internal‘consistené} of Likert scales
. is that of ¢ites Analysis'.  There are two aﬁbroaches cur-

regtly'in use. One is to correlate the scores of individu-
-als on each of the attitude statements.or items with their
total scores. Those statements which do not have reasonably
ﬂigh correlations aré elininated from ;he:écale (Peters &

van Voorhis, 1940).  Another approach 1is to test how well

each item disfinghishes between the attitudeuscores of indi-

viduals having total spones'in the top and bottom 25% of the,

sasple (BEdwards, 1957). Both approaches have been shown to
yield similar results (Murphy & Likert, 1937). For verifi-
cation of the ?ike;t sgale:in tﬁis study, the second ap-~
proach was applied and the Kolnqgonov—Slirnov test (1) was
used to .test for di{ferrnces between the upper 'and lower

groups. The attitude statements of the iteas (2) tested are

_____ - e
-

¢

(1) Wwhen the research involves tvwo separate and independent
samples, testing is made on the basis of ‘D', the maximunm
deviation between two, observed cusulative fraquency distri-
butions. This value is then cozpared to the known sampling
distribution (Massey, 1951) ta discover the probabilities
assocdiated vith a value as large as D occuring under the

null hypothesis ( H (0): the two groups come froam the same.

population) (Siegel, 1956). ,

(2) - Bach attitude statement represents an item. Por exam-
ple, - attitude statement one in Table 8 represents the iten
for waterskiing. Each item will hereafter be referred to
in tge tables by an abbreviation which is underlined in Ta-
blG - te '
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‘titude scores of the four largest lakes.

-

shoun in Table B8.. Statements '2, Qe 5y and 13 uere'

negatively-phrased statelents in the questionnaire and have .

been transforled into positive statenents in the table to

facilitate conparison uith other statements. The distribu-

_tion of scores along the scale has also been reversed.

Table 9 presents the results of the Kolmogorov-Smirnov

test on combined attitude scores and for individual lake at-

~

v

- A1l statenents subaitted to the Kolnogorov Snirnov test
vere deeaed unsatisfactory for - distinguishing betueen upper
and louer attitude score groups 1if the level of significance
for the D-statistic fe11 helov_.OS. Looking' first at the
statistics for all stndy 1akes conbined. it can be seen that
only one statenent does not produce significant results at

the 0.05 1eve1. This is the one dealing with ‘canoeing ac-
tivities on the lakes (Statenent 12))- The most probable
reason for its having had low distinguishing powvers is that
a very low conflict level has been perceived by all cottag-~
ers for the activity. This hypothesis is borne out by the
distribntion of conflict jndices for the itea (Table 59,¢Ap-
pendix B). Fully-BB% of the respondents had Conflict Ind-

ices for canoeing activities of less than or egual to two.

" The stateaent was therefore renoved froa the scale for fu-

ture calculations.#

N
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Statement 1:

Item: ' Number

----- el e ke o o

Statement 2:

Iteli_ . Nunber

Statement 3.
ITten: Namber

Statement 43
Itenm: Nunber
Statement S3

Iten:

Statement 6:'

Stateaent 7:
Iten: Rulber
Iten:

Statement 9:

Statement 10:
Iten: Funaber

Statement 11:

Statement 12:
Iten: Number

Statement 13:

Itenm:

-.Questiohnaire Attitude .Statements

Lake ﬁot &s pleasant.

TABLE 8 - . . <
.,. * -

I .1* o

ﬂaterskiing interferes too much’ uith other »
activities on the lake. . :
of ¥ g;g;skig;_ . \ .
------------- t—----—-—-ﬂ---.-------f—'---—-- -
The lake is not big énoudh to accomodate =2
much higher level of notorboating activity.

of Motorboaters. 1

There are too many cottages on the lake-

of C gt;aggs.

------ -y = ——-—--—-._——-———-———-——--————————--—

Canal traffic passing through the lake seems

~to have increased since last year.

of ¢ _gngl users.

The guality of ‘Eishing on the lakeé is
,unsatisfactory.

Quality of -fishind.

Sboutzng,and loud noises froe other la
users ie a,problen.

There ie a need for the number of sailboats
onaskhe’ lake to be cgntrolled. _

_of sailboats.

»
The quality of the water in the lake for
swinning could be better.

§vign nq quality. ‘ t

There should be a speed limit or size of
engine limit on motorboats. .

Boat speed li!ise-

There’ are too many people using the lakg.

of people.

There should be restrictionms on,wvhere non-
local boats may cruise or land. .

Boat cruisipng regulations.

Canoeists interfere‘ﬂith ny’ enjoynent of lake.

of cngogigsg

- i e o e e - ——

- The. lake is not as pleasant for recreation
novw as it was when I first bought my cottage.

Z 92 -
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TABLE 9

\ p-sthtistic'for,significant Differencef§y between ﬂighasf and

Lowest Scoring Groups for Each Attitude Item

oy

s e e sy > g S —— i — g " S o T i o T W D Y R - -

, Oopinicon Indian Fewboro Sand all

3] A (2=17)  (a=18) (a=13) (n=25) (n=94)
) S S
Statement 1 ..882% .666% .615% .920% .693%
‘Statement 2 L706%  .389% .385% .G40% .S514%
_ Statement 3 .760%  .ad4%  .615% .560% .542%
Statement 4 -276  .556% .378%* .080  .285*
‘Statement 5 .588%  .389% .231% .680% .416%
Statement 6 .588% © L778% .615% .680* .631*
Statesent 7 .298  .333%% ,539% _360% .291%
stateneng.e .529%  .667* .539% .760% .576%
Statement 9Y ° .765%  .66T* .769% T20%  .639%
Statement 10 .824% .778; -615% _840%. _767*
‘Stateaent 11 ST06% | . 222%% - 462% | -520%  .500%
Statement 12 Z177° .282  .091  ,280%% .138
. Statement 13 _ .981*  ,B89% ' .T69% . .T60% .757*

5 — —— " P S g A S Y e G S M T A S R S

x Significént at .01
** Significant at .05

ﬁétutning to the combined 1gkes'(111 lakes) column of
Table 97 further exaiindtion reveals that the D-statistics
for Statenents 4 and 1. on canal trnffic and sailing activ-

ity levels respectively. are considerably lower than the re-

K




maining: 10 statesents.., Although significant at the 0.01
‘level, both suggest the présenée of lov scorés on the indi-
vidual lates; The’nrstatisticg.fqr statement & on Lakes_Op-:
" inicen (0.276) and Sand (0.08Q) and for Statement 7 on Lake |
Opinicon‘(o.zga) hnve._in all three cases, levels of signi-
ficance below0.0S5. -since the purpose of ﬁhis.étudy,is to
’codpnre nttitudes towards activity 1evéls fbr each lake, it
. was felt thdt.tne presenée of inconsistent statenenf% in the
scale for nny lake wonld detract fron the reliability of the
conflict indices.- COnsequently, statenentsﬁn and 7 were
.alsg‘rénovea from the: scale. »WNo furthenhreng;ilé vere con-

éiQered necessary bégnuse testing,”on‘nll other statements

produced significant results.

- - . t
- - . ' X . ) 9

Three lakes;_clénr. Benson and Hosquito. have-had their
_itenms excluﬂéd from the Kolnogorov-Snirnov analysis because
of their low population sizes. The 25% of population groups
being compared for Benson and Clegr Lakes on;y had three
cases eich, thus naking it difficult to infer statisticnlly

« significant results. The situation for Mosquito Lake was
éven vorse. Instead of eliminating tnése lakes from further
analysis entirely, it will be assnned that those itens vhich
vere found to have good distinguishing powers on the other
lakes combined, would also be suitable for application to

" the three smaller lakes.
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"6.2 RECREATIONAL DEVELOPMENT SCALE

" This scale was formed for the purposes of validating

the rating scale item scores and for measuring the attitudes

: I8

of the ‘cottagér$ tovards recreational development in gen-
eral. ﬁsihg the Likért‘écgling.fechnigué, scores were suam-
med for all iteﬁé into a 'foial score, for each individual.
The total score represents the location of individuals along
What will be referred to as the ‘'recreational development®

attitude continuun.

The scores may range from a lov of 10 for ‘*stronqgly di-
sagree' reséonses to every statement by an individual to a
.high of 70 for 'strongiy agree' responses to every state-
ment. .The range of scores is determined by the number of
{tels in the scale (10) an@ the total number of categories
for enéh itég (M. An individual having a score of six on
everf itei uould be assiéneé an overall deveiopment score of
60. The higher the total score, the greater the assumed de—
gree of resistence to developlent will be. - High scores im-
ply areas of ‘high potential conflict. Ho absolute values
should be attached to this scale. In other-iords,' a total
score over 35 does ndt imply vehement resistence to recrea-
tional developnent.' nor does a score undér 35 mean that in-
dividuals will not oppose recreational developlent. What the

scores are meant to indicate is a relative ranking of indi-

€1d7?1 attitudes towardslrecreational development. When the
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-

corbined distribution of individual scotes for each of the
lakes is cou%ared~ one lake or sevérﬁi lakes nay'doninate by

shouing skeved distributions towards the left-hand side of
the attitude continunm. - The doninating element in this
case refers to those lakes on vhich it is predicted that
development will generate the relati#ely least amount of po-

T8
tential conflict.

-

- €

A

The output from the recreationcl development scale is
an-indication of potential conflicts that zay be generated
. by recreational deveioécenf in éeceral. For indications of
potential conflict that may :E generated by increases in
specific activity or developnent levels, the measurements
used are theAconflict indices. These are discussed in the

next section. o T

The distribution of recrenticnal developmen£ éc;ie va-~-
lues for all lakes and for the ‘combined scores is shown in
Table 10 .‘  Frequency distribqtions of scores on three of
the largest lakes, . opinicon. Newboro and Sand, terd to pev
normally distributed. Benson and Indian Lakes exhibit simi-
lar distributions except for.a slight depression at- the
peak. Clear and Mosguito Lakes have distributions quite
distinct from those on the other _lakes, vith .no clear pat-

tern ene:ging.

‘9'6- [}




o TABLE 10

Developsent Scale Scores

A e . — o —— — A —— —— A i - ke e - - D S e e — . — A ———— i ——— M e e

C——— ----—--———-——--——--—----——----——--‘—--——---— el T

1 ( 5)-:;" (18) (25) (24) (9%: (v

--q-——---—--_—-—.-———--———--——-—--——-----_-.—-.—-_-.—-_-- -

Indian - 6.5% 29.9% 26.0% 32.5% S5.2% - -
+(5) (23) (20) (25) (9

Newborg - T.7%  32,7% 32.7% 15.4% 11.4% - -
(%) n°  amn ( 8) ( 6)

Benson - - 33-3: 26-7% * 33.3’ 6-7‘ - -
(5 ( ) (5) (N

Clear  13.3% 6.7% 20.0% 6\;} 86.7% 6.7% - -
(2 (1) ( 3) (1 ("N (n

Mosquito 50.0% -  25.0% 25.0% |- - - -

A ) I {1 (n
Sand | 0.9% 12.3% 26.5% 32.1% 19.8% 6.6% . 2.8% 0.9%
(1 (3 (26) (39) (21) (7 (3 ("M

An examination of the internal consistency of the atti-
‘tude scale has resulted irn sone attitude statements being
elininated from the scale. Further analysis then prodnced a
_ set of recreational development scores .based ‘on the revised
10-iten attitude scale. This scale will now be broken down

into its :l.mlj.v.’umnl'~ rating scales ard each used to produce a
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conflict index for'; particular recreational activitiy or

development. Once the conflict indices are de?ined. the
y ’ L] ] v

framework. for a vector of interactio betveen cottagers and

each item on the 10-item scale can’be defeiopeg.

N 1

Fd

The frequency distributions of scores on the Fating
scales for each item are shown 4in Appendix B,- fables 40 to
5?. The poséihle‘range of scores for amn ind;vidnal on each
rating scale may be from one to sevéﬁ. A score of one indi-
cates‘favoqrable attitudes towards the item in gquestion and
-] gEore ©of seven indicates a very unfavourable  attitude.
From all the r?#;onsesreceived; it ig possible to define a
median score vhose valie will .also vary between one and
seven, The calculated values of these nedi;n scores, which
vill be referred taras_the conf;icf indices, are shown in
Table»11..Hi§h conflict'indices indicate high potentials for

conflict with the item in question and low conflict indices

iaply low potentials for conflict.

The conflict index for item 2, motorboating activity

levels, has the highest index across all lakes and therefore
suggests:that it should belgn area of concern in future de-
velopment. FPurther examination 3% the row entries in Table
11 reveals that noise levels have the lowest conflicy ind-
ices and 4o not appear to offer much scope for-}nngdiate

bonflict. The conflict indices for all other iteams ranée
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~ TABLE M
‘Study‘Lake Conflict Indices
.
"Ites  Opimicon Indian Newboro Benson Clear Mosquito Sand
__‘--_-___-532351_-$32331_2§:§31-_}321?1_}32131_!Eifl-ffilfﬁ’
waterskiers 3 2 2 s 3 1.5 2
Notorboaters 6 & 6 1 7 8 €
Cottages . 3 . s 3 .3 « 3 .
Pishing 5 s 6 8 6 2.5 &
voise 2 .2 2 2 2 1 .2
svinaing s 3 s 5 2 35 u
Speed Liaits 5 6 s 6 . 2 5
People 3 3 : 3 3 &. 1 3
Cruising .5 ¢S5 4 o & 3 5
Pleasant 3 3 . 3 2 3 15 2

betweén these two extremes. Within the column entries, one
lake, Hosguito, stands out as hniing the iouest cbnflict
indices. ° Nine of its ten confict indices are lover than

those on other lakes.

o
. W

The next stage in the analysis of poténﬁial conflicts
is to integrate the conflict indices into the nultiobjective
uodél presented in Chapter IV. . This will requipe that the

parameters of the objective functions.‘in the lOQBl assume

- g0 -
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the values of the conflict indipes for their re;é;ctive ac-
tivities and lakes. The dominance of low~-scoring 1akés-and '
the inportanée of ﬁigh-scoring'itens villnbecoue evident in
deriving sglntions rto the ggdel.  Lakes with low confiict
indices Shonlg make the qostrfrequent qpééarnnces in the so-
lution sets. The effect of high scoring items in the rodel
will be to make the ifeqs very sensitive to changes in thei;
conflict indices for each lake. - 1 parameter that is very
sensitive implies that even a small chanqg.iq'its value will:
tend to change the outcome of the sol;fion process. This
means that solutions based on sensitive parameters shonlh be

evaluated with care.

6.4 THE MULTIOBJECTIVE RECREATIONAL DEVELOPNENT MODEL
. 'y o C
The implications of the conflict indices for future de~-
vélopnent a;e demonstrated in the multiobjective model by
sélecting development alternatives from the innumerable al-

ternatives that are possible and. submitting ther to the mo-

delling b;:iifs. The development alternatives br‘sceng;iog

are forsu ed by ineluding in the model all p&ssible activ- ¥

" ities, " as repres§nted by their conflict indices, that -they

might be associated with -in the .proposed recreatioﬁal-devei;
opment. The number of activities included in the develop-

ment alternatives is restricted by the fact that only ten

"
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- sets of conflict indices are available for each of the
.. . X v ’ . ." N )
lakes.: '

. .
- |
. ) , . -

Three scenarios are developed in this study_and sensi-
tivity analyses performed on the results o?tainad. Only op-
timal solutions are presentedlin_ the fgsults because of

‘ space restrictions,\ but iﬁ cases where information on the
relative ippacts of de&elopment on all lakes is required,
such as for the ranking éf optimal solutions at a given
constraint level, the'non-bptinﬂl'solutions can also be in-
cluded fo;labprnisal.

The non-inferior sgt (2) represents the set of all
fe&sible optinai solutions to the model. 'It has been di-
vided into seven éabsets, represeﬁting the seven possible
values of the system conétraints T{ £ ;sy. The convention

used here for interpreting the non-inferior set will be that

I

the subsets of the set are ordered from left to right within
the -set such that the solution subsets for the veakest
constraipt levels are fohnd first, followed'by_increasingly
stronger constraint subsets. 'The‘ngxilnn nupber of subsets
In the solution set is seven because. the constraint levels

-

only range from one to seven. . - L ’

High-valued constraint 2levels in the model represent -

the weakest constraint levels. .In other'words. vhen the:
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constrniﬁt‘levels-fOt all agtivities are. set at seven, -no
lake will be exciuded,frqn'the ‘solution set b?qausé of eli-
"liﬂaiio; by the constraint, function. 1 lake is considered
-cbn;traineé'xfér an activity if its conflict index for that
activity is greater thaﬁ the;éénstraint level. If its con-
flict index is.  Jless thgﬁ_or-egual to the constraint level, .
it is not Aaffeéted by the constraint fupction. Since the
highgst possible value for a conflict index is seven, no
lakes.aré constrained when therel‘is a constraint level of
sé;en. . H;wever. 'éhg.lake may still be eliminated from the
$oiution set in this case i? it does not survive the minimi-

”~

zation of the objecfive function

Por the sake of brevity in presentation, constraint
levels for which optimal solutions are not fou;d will not be
included in‘thé set and all lake names will be shortened to
the fifst letter in the nané (1). The method used for solv-
ing the ,noh—inferior set was to decrease all .constraint
level§bat,a'rate_6f one unit per iteration until no further

solutions to the rodel could be found.

All variable coefficients (conflict indices) and const-

raint paraléfers ( £ *'s) were submitted to a sensitivity

.
! I

- S - —— . e ol b

(1) Opinicon lake = (0); Ipdian Lake = (I); Newboro Lake
(N); Benson lake = (B); Clear lake = (C): MNosquito lLake
(8) ; Sand Lake = (S).

AL
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analysis in order to verify. the stability.of the optimal so- -

.lntions under conditions of uncertainty. As in noét pro-

“~

;gralaing nodels, the paraneters of the developlent nodel are

-"_not known cqnstants but estimates. It is therefore recom-.

iended‘by several sources that mathematical programaing so-

1utions be used for, decision-naking oniy after the conse-
%

gquences., of changing the lodel paraneters have been examined

(Billier ‘& Lieberman, 197&). Changes in some ‘parameters may
result in the creation or elinination of-optimal solutions.
The important-gquestion is hoi.big the changes must be before
new solutions. are produced. " 'In this study, each parameter
vas alternatively increased and decreased by 2 unit of oné
vhile all otler parameters renained the same. In amany
cases, tiis did not result in a change of any of the optimali
solutions in the non-infe:ior set,. but it was f"lt that
testing of a 15% nncer;*inty level would be sufficient to
ipdicate the direction ;f change. The results of the sensi-
tivity analyses are presented in tabular fbrﬁ ‘uithin each
scenario. | L

The contents ‘pf a solution sﬁbsef‘are represented in
the tables by *** if there h;s been no change in composition
from the original subset. Subsets for which sensitivity an-
alysis has resulted in new solutions comtain the new solu-
tion elements. ‘Tf£- the outcome of changing 2 ‘paramater value

was that no solution could be found, the correspon&ing sub~-

N .
set pbecame an empty set, represepted as -t in the tables.




Pe

'tions.

6.4.1 Sceparic.I:  Increase in Capal Traffic

.The,first developaent scenarié.chosen (put of many ‘al-
ternatives) for discussini uiil attempt to assess the impact
of aﬁ increase iﬁ canal traffic on conflict patterns in the
lakes uﬁder study. Tt igipostulatéq;that this would gener-

ate an increase in motorboating activity, general noise lev-

els, and the number of people using the lake. The items re- '

lating to these activitieés for which inclusion of conflict
indices will be necessary are as follous:

1. Nomber of motorboats
2. Noise levels
3. Boat speed limi
4. Fumber of people

~ e

only those lakes located on canal route were considered

éart of the scenario. This” meant that Benson and Mosquito

 Lakes vere excluded. The oﬁjective function used contained

the conflict indices for the number of motorboats on the

lake. All other itesms vere included in the constraint func-

The non-inﬁérior solution set produced by the multiob-
jective programming model for the first sq?nério was as fol-
lows:- ) '

§= (©-I-F-5), (@-F-5), ()

The first subset of thé‘solutibn set may be'intefpreted'as .

meaning that four lakes, Opinicon, Indian, Newboro and ‘Sand,

(O-I-N-S}, vere found to be optilél solntioﬁs'when the
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constraint 1evels'for, all activities were set at seven and

uere‘tnus at their weakest. Ihen‘ the cohsttnint becane

stronger in the second subset (0-N-S5). one lake, Indian, was
elilinoted‘frOl the solution subset_.a The strongest ‘const-
s

. '/\ i
raint level that was reached in the ' non-inferior solution

was'constraint l1evel five (N). Heuhoro was "the only lake

rl

not to be eliminated at this lovel. The solution sets for

the fourth subset and all subsequent subsets- are not shown

hecause they are enpty sets. ¥No lake could satiéfy the

constraint that all of its conflict indices in the const-
raint functions had to bekless than or equal to four.
7

An interesting outcome of the scenario is that ﬁewnoro
Lake shous_its doninance as an optimal solution' by its in-
¢lusion in all three solution subsets. ntfconstraint‘level
five, the strongest constraint 1evel found in the non-infe-
rior set, only Newboro take fulfills the conditions of the

constraint functions. Howover, if the constrainttlevel is

' petnitted to rise to level 6 from level 5, Lakes 0pinicon

and sand also appear as optinal solutions in subset two ie.

‘they satisfy all the constraints: of the lodel apd they serve

to minimize the value of the objectite function. Junping up
to the next constraint 1eve;. 1eve1 7, all four of the lac-
ger lakes are incIuded in the solution subset." Clear Lake
was not included in any of the solution sets because of a

high conflict index in the objective function (CI—?) and be-
i i
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~ cause of 5f}ative1y high conflict indices auong the const-

raint functions. ' ’ -

6.4.1.1 Scenario II Semsitivity Analysis: vVariable
. . Coefficients

é

When the conflict 4ndices were inserted into the mo-

del, they became variable coefficients (cdk ) for the de-

cision variables (xjk ). A sensitivity analygis on the

‘coefficients resulted in all subsets experiending changes

inatheir composition at least once as shown in Table 12 .

In order to aid in interpretstion of the table, the

Pt

changes to the solution set caused by pernuéations to the

f%ariable coefficient for notorboatihg ~on Lake Opinicon

/ will be examined and. their nqaning explained. Changes to

\'J .

this coefficient resulteh in four new solution subsets
being produced. Increasing the coefficient by one caused ’

Lake Opinicon to be dropped from the first (I-8-S) and

‘second (N-S) . susssts. T It did not capse a change in the

composition of the third (*) subset. A decrease or veak-
ening of the variable coetficient for uotorboasing by one
unig also hnd repercussions oh.the solutiQn set. Og;ni-
con Lake became the soie solution element for the first
(0) 2nd second (0) subsets. The third f*) subset’ did not -

change.
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TABLE 12 S S T

Scenario I° Solution Sets Changes Arising from Unit Increases v
and Decreases of the: Variable Coefficients (1)

» .
. ’ coeffi- Solu- . Lake
. Decision cient tion :
ﬁ . Variable Change Subset Opinicon Indian Wewboro Clear ' Sand
actorboatia 1 1 I-N~-S O-F-5 O0-I-S * 0-I-N
. ‘fg“ 2 . ¥-S * 0-$ .o o-¥
. 3 i * * x * *
-1 -1 0 1 N 0-I-N-5-C S
2 0 * N * S
3 *, * * * *
noise +1 1 . ok * * x *
2 * * % * *
3 * * % * * ‘
-~ _“, e e e — e e ———— - o o - -
-1 1 * . *x * *
2 * Ly * * *
e ¥3\ * * * x *
. speed +1 - 0-I-N-5 O-N * * *
limits 2 -5 * * * O-¥
. 3. x * - * *
-1 1 * * * * *
‘ 2 * 0-I-F-S * _ * *
3 » * * * *
people +1 1 * * * * *
2 * * * * *
3 xS * * * *
-1 1. * * * * *
: 2 * N = = *
.e 3 A * = * *
cruising +1 1 * * * * *?
. 2 s-¥ * * * o-¥
: ' 3 * * - * *
-1 17 ¥ * * * .
. ! 2 * * » * *
3 =, * = * *
5t D - ittt
. - s Fa a
(1} Original solution set: subset 1 = (Q-I-N-S)
+ ) -. subset 2 = (0~-§-5)
' ~subset 3 = - (M)
I ) . - 10-' -




The third subset was least affected by the \gg,/’—*’/\

permutations of the conflict indices. It changed only
twice and, - in both cases, wvas transforeed into an empty

(-) set. For all other permutations of the conflict ind-

ices, jt maintained Newboro\lake as its optimal sdlutiqe.

Q =

The Conflict Indices-in the objectiva'function vere
found to be the most sensitive to change. In all but one
of .the ten objective function permhtntio é://a dif ferent
non-inferior solation set vas. derlved////te result was éo*
be expected because, of the fact tha‘fthe objective fufic-
tion ulxinately deternines the final or ginimunm solntion.

It will be nost sensitive to changes in the. coefficients

uhen.all coefficients have the same value.

Permutations of the variable, coefficients for noise
levels aqﬁ number of people using thf’}nke did not af-
fect any of the'optilal :solutidns. The reasph for this
was the%t relativeiy low conflict indicds] Changés ég
cruise control ﬁnd speed limit conflict indices both re-
sulted in the eliuination of the third subset from one
solution. This demonstrages the effect of the lower con-
flict iﬁdices held- by Newboro Lake for these“ items in

copparison to the other lakes.



6.4.1.2 ~Scenario I Sensitivity Analysis: Constraint
Parameters '

-

The constraint parameters for ' cruise and speed lev-

els were the only two iteas to induce changes in the

non-inferior set (Table 13). Inducing an increment of'

one 1n the constraint paramete for speed controls while
nalﬁtaining all other constraint levels constant resulted
in three changes occurring in the solution set. Indian
. Imke was excluded fton the first (0-WN-S5) subset and Sann

Lake vas excluded from the second (N). Changes in this

parameter-also resulted in_the third subset becoaing an

empty (-), set. l_unit decrease of one in the parameter

»

for speed contrbls only effected one change: Indian Lake
was added to the second (0-I-N-S) subset.
An intgresting result.of the sensitivity analysis - on

“the constraint‘pntaneters is that an increment jof one in

the .constraint level twice (for the speed 4 creising.

objective functions) resulted. in the eliuination of 3 so-
lution set for subset three.  The elinination of Newbora

Lake from subset three shows the sensitivity‘of the model

to attitudes towards speed and crui%e,controls displayed-

byrcottagersrsniﬁévngfo.
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& TABLE 13

Scenario I Solution Set Changes Arising Eron Unit Increases
‘ and Decreases of the Constraint .parameters (1)

v

*
‘

. . - Constraint Parameter
& Change
Constraint Function® Sol Yon- -Subset R -1
s el IR S R W WS oyl S o el D AN NN NPR W S S R A R - ——— Q' --------------------
notorboating . ™ *
2 ‘ *
L3N 3 - ¢ *
Foise: 1 *
. § 2° *
* .
_________________________ .._...3__-----------—-_-,’-5—:\---—__--.. u?‘
speed -limits ~ . S) -5 * ‘ '
( N2 o/xin/-j .
: N
. S U B (\I
people 1 * *
2 * *x
L J {3 ‘ * *
cruising N * - \
2 N . *
- < . '3 - *
Y A A P S
*+(1) Original solution set: subset 1 = (0~-I-K-S) \Eil i
subset 2-= (0-N-5)
—~ ‘ subset 3 = () .., ‘\ - '

4

6.4.2 Digcgssion of Results

. , f 3 .
Given that the decision-maker is interested ii\Iﬁ;

- est potential conflict areas, the sglection of HNewboro a
. the dominant lake in this .scenario is not . véryidifftcul 4
‘Clear laké does not ;ppear in the solution set at all. ' The

implications of these results are- that for any increase in

canal traffic leyeﬁS?‘ particular attention will havgiti\:f




paid to c1éar Lake in ofﬂer that the pqtential conflict with
canal traffic does not become a real one. ' Indian Lake is
another lake which nay encounter probless because it is an
optipal solution only it the highest level of'petlissible
conflictg}‘ possible solutions for averting conflict situa-

tions would bé those which would lessen the impact of can 1

" traffic on Clear and Indian Lakes. These might incl

stricter speed contr01§ or no-landing restrictioms.

\

\

6.4.3 scenapio II: Incre rease g h' of Cottages
(L1}l Lakes) ;
£~

The objective in the deielopnent of the sécond scenario
vas tofdiscover on what lakes predicted conflicf with or re-
sistance to ean increase in the number ‘of cottagers wouléfbe
the least. A11 lakes were included in the analysis. The

Conflict Indices uséd as coefficients in the model vere for

the foliowing' S T : ‘ .
. {. Humber of waterskiers - !

’
[}

2. Nuaber of motorboats

3. Humber of cottages

u;-Péshing Quality
'5; ﬁoise levels
6. Swisming quality
" ~.. 7. Boat speed limits

" 8. Number of people

N
JE. B
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The second ites, indicative of motorboating activity levels,

vas again used in the objective function.

o

i

The solution set r'1:0 the model was found to be as fol-

lows:

Z = ((1).,M,(H)) -

v <

[}

This result reflects the overall dominance of Mosquito Lake
in the solutions. Mosquito Lake is the only 1lake to bhoth
satisfy the constraints of thé nodel and aminimize the objec-

tive function for constraint levels seven, Six and five. At

s

constraint level four, Mosquito Lake vas eliminated from the

solution subset because the cbnflictv index for swimming

quality on the lake had a value of four. The solution pro- -

cess was therefore stopped at constraint level fiye,‘result-
o

ing in oply three solution subsets heiﬁg produced.

d

&

6.4.3.1 - Scenario II Sensitiyity Analysis: . variable
Coefficients

o

The sensitivity analysis of the coefficients was not

- very reveafing with a ﬁernutation of only one positive

and one negative unit. This uas.'again. because of the
doninance of Mosqguito Lake in the wmodel. Onlf 7 of the
112 ‘permutations produced‘hhanges in the non-inferior sg¢-
lution set. ‘A 1listing of all successful permutations is

)
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given in Tablev . Changes in the objéctive function
(notorboating) conflict indices created the greatest num-
ber of alternative solutions. The impottance of the low
Eonflict 1ﬂdex accrued to nosquito lake for notorboating
activity levels (CI—Q) is demonstrated by the effect of

.an increase in that value. It results in four more lakes

Being included in the first (0-I-N-M-S) subset and two

more in the second (O-M-S) subset. A decrease in ‘the

svimming qﬁality conflict index for Hosquito Lake results
in the addition of a fourth (M) subset to the solution
_set'vhile an increase results'in thé renovaliof the third

(-} subset.

_ TABLE 14

-~

Scenario II Solution Set Changes Arising from Unit Increa
and Decreases of the Variable Coefficients

o
Coeffi~- Solu- - Lake ‘
cient tiomn ---=-=r-F----—wo-——--cs—c-o- -m—————

5€es

variable Change Subset Opinicon -Indian Newborc Mosquito Sand

- s e s i o _————-—-.—-.——--———---.—-—-——--——-‘- - — -

motor- +1 1 * * * O-I-N-N-5
boating .2 * * * 0-H-5
' 3 * * * N
-1 1 o-N I-n N-M * ~
2 o-H * * L =
3 * * * * -
suiaming +1 1 » x * * y
2 * * »* %
3 * * * -
-1 1 * * ] *
. -2 * * * *
- 3 * * * » v
4 | '

»*
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6.4.3.2 5ceﬁario II Sensitivity Analysis: Constraint
Parapeters ’

Ll

Pernutations of the Cohstraint parameters also rev-
ealed few changes in the solution set. . Mosquito $ake
stood up vwell to the sensitivity analysis. When suilning
gquality constraint levels vere decreased for all lakes in
relation to other consttaint levels) the -results were the
same as for those when only Mosquito Lake's index vas de-
creased: the.subset' for coustraint level 5 was elimi~
nated from the soluiion set. In addiéion, vhen the
constraint level was decieased, Mosquito Lake became an
optimal solution for the fourth (M) subset. _The results
are not shown here.in tabular form because all other per-
mutations had no effect on the composition of the solu-

tion set. - - '

93

6.4.4 Scepario Il Qiscuggigg of Results

.’. .
.

The leé’ obvious conclusion to " be drawn fron the re-
sults of Athis 5cennr16 is that Mosquito Llake is the most
suitable lake in . the study region for .cottage development.
However, this conclnsion must be set in its proper perSpec—
tive. There are two points which throw doubts on the valid-
ity of the conclusion.' "The first éoint is related to the

number of people on the lake. Internal consistency tests

.
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vere not perforned on the stitements which produced the Con-

flict Indibes ‘foxr uosquito Lake because of few’ observa-

't1ons. This aspect "of population gize is not too serious be-

cause, as uas_explained earlier, it was assumed that those

‘ itens‘vhich disPiayed consistency on the other lakes in the

region wvere 2lso consistent for NMosquito Lake.  Rnother as-
pect of pdpulation size is illuminated by the conflict ind-
jces.*' The distribution structure of scores for Mosquito

Lake is guite difﬁerent from other lakes. The most probable

| ieasoﬁ for this is that only four cottagers responded to the’

7-part questions, thus reducing the piobability that any

- type of normal distribution of ores might emerge.. 1A sec-

ond point which should be considered is that the conclusion

!

i; based on only one component of the full-scale development,

mpdel: the potentiel sociallconflict component. Othet COR-

\

‘ponents such as physical carrying-capacity. development cost

., . and accessibility have not been included. - Physical carry-

ing-capacity ‘would ilpose the most serious restriction.
Among other fnctors’ it tends to decrease with the size and
depth of the- 1ake. Mosquito Lake has neither size nor
depth. It is. highly probable that this would be a serious
restriction onwits potential for future development.

- 115. -
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6.4.5 cega;io III- Increase in the Number of Cottages
] (Selec acted lakes)

»

The third scenario‘ias developed in response to some of
the questions raised by the second scenario with respect to
the validity of resnlts from the snaller lakes. In this
scenario, only the four largest lakes were inclnded- opini-
con, Indian, Newboro and Sand. It was felt that once £he
dominance of noséuito Lake was removed from tne model, im-
portnnt information could be learned about' developnnnt po-

+

tentials on the larger lakes. £xcept for the number of

lakes involved. all conditions remained the same as in Scen-

.
+

is pre-

ario, IX. .The ‘resulting nop-inferior solution
sented below:

Z = ((OTI-N-S).(O-S))

Significantly. once the influence df Hosquito Lake is
renoved, all four of the 1arger lakes are included in the
first solution set (O-I—N-S].. There are onlg two subsets in
the solution because of a preponderence of high conflict
indices among the ‘lakes for the. activities included in the
model. This caused the solntion process to stop at const-
raint level »six.(O-S). Lakas Opinicon and Sand uere the
only lakes to satisfy the constraint functions and minimize’

the objective function at this Yevel.

’

*a
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6.4.5.1 Scenario III Sensitivity Analysis: variable
Coefficients

In this scenario, 17 of the 64 coefficient permuta-

tions produced different non-inferior solution-sets. Re-

" sults of all successful permutations are shown in Table

15 .__ As in previous scenarios, the 1nost new solutions

ﬁere.prodnced' by changing the variable coefficients of

~

the objective “function {motorboating). Eight of aine

changeé in the first subset .vere the result of objective
- .

function coefficient ghanées. Thfé type of coefficient

change also produced four alterations in the segond sub-

sets. In the constraint functions, the items for fish-

~ing, svimming guality, speed limits and nuzber of people

using the 1lake all showved sensitivity'in' their coeffi-
cients on at least one of the-lakes, but no iake‘showed a

consistent pattern of sensitivity. - ¢

6.%.5.2 Scenario-III Sensitivity Rnalysis: Constraint’
' Parameters . : -

1

“ In thrée~_of four: cases vhere constraint paranefér

changes;aitered the solution set, Opinicon Lake uaé eli-

minated from the second (M) subset (Table 16). This.is a’

reflection’ of the relhtively-'highef conflict indices
found on Opinicon Lake in comparison to Sand Lake. A1l

other solutioqs remained stable.

_117-
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TABLE 15

Scenario III Solution Set Changes Arising from Unit
Increases and Decreases of the Variable Coeffipiepts (R}

- e A o e ol D i o o e el D o A A Y D D A R S .

Coeffi-
cient tion

Solu-

variable Change Subset On‘nicon Indian

- - - - o T o - -

" motor—
boating

T D R P T S D Y o D Y —— - e - —— - -

&} Origiﬁal solution set:

Lake
Newboro Sand
R e e e
I-N-S O-N-S 0-I-5 ——0-I-N
] L * o
o 1 N s
o] * s * S
* * 0-1-5° *
S * * *
* 4 x * *
* *® 0-N-S *
______ e S
* * * J’ *
s * * { *
* * * *
* * * *
* * » *
S * * 0
* » » ®
* * . *
' S
* 0-F-S * *
* * o *
L 3 k ] | * *
= 0-I-S * *
L] ’ s 1-
subset 1 = (0-I-N-S)
"subset 2 = (0-5)
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TABLE 16 - e >

Scenario III Solution Set Changes Arising from Unit
Increases and Decreases of the Constraint Parameters (1)

Constraint . Solution Constraint Parameter
Function Subset Change
. +1 -1

motorboating 1 ) * »

2 S *
swinning 1 *» x

2 s *
speed limits 1 * *

2 S 0-1-8

3 ]

- —-—_———-——----——.-----—_-—-——-—-—_--— — -

(1) original solution set: subset 1 = (0-I-%-5)
subset 2 = (0-S)

6.4.6 . Scepagio IIZX Disggssion,gg.nesu;ts

'ihe dominance of any‘one l1ake in this scenario is not
as evident as it was in the second scenario. 1ll four lakes
are found to niﬁiuize potential conflicts equally when the
amount of conflict allowed is at its highest. This makes

v any.decision»on uhere to locate cottage developments at this
level of conflict very difficalt. If the next lowest const-
raint level is examined, it can be seen that two lakes ap-
pear most frequently in the solution set: , Sand Lake and Op-
'inicon lake. In relative terms,’ ‘the differences between the
tvo lakes are so small as to make them almost inseparable.

Both would seem to offer equal potential for conflict occur-~

r
.

_-)
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ring betveen cottagers and new cottage developments, but

.lover potential than that which might be found on Newboro

) and Indian Llakes. IThe results of this. solutiin contrast

+

strongly with those for the previous scenario. No lake do-

 -minates the solutibn set as HNosquito Lakq did.. . The fact

that the solution set contains mno solution for minimization

w

of the )p:oblem at @a level less than constraint leyel six

"might be argument for 'declaring ‘that no cottage developneﬁt

should occur on the lakes at .all. _ On the-gthar hand, the

presence of all foqf lakes in the first subset suggests that

all lakes have equal potential for developméent according to

the social conflict indicator. Both arguments suggest_dif;

ferent developﬁeht strategies depending on how'strong a

constraint level is considef;d'necessary.

f

v

6.5 SUMMARY AKD CONCLUSIONS

This chapter has inpleqehted the framevork for analysis

of potential conflicts which was developed in earlier chap-

-

ters. faraleters of the multiobjective recreational devel-
opment model were calculated by the use of ‘*conflict ind-

ices', and the model calibrated for three development

-~
v

scenarios.
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The results from the model have been used to identify

lakes in the study area on uhich'potentialgconflict vith de-

‘velopment would be minimal. The model has not attempted to

predict the level of conflict whq:h might occur, but simply

to indicate those lakes oh which more or less potential con-

.flict can be expected. T , ‘ '
The task.of the-deciSion-naker is-to select the level

of relative conflict uhich he is prepared to accept by de-

fining the constraint 1evels for the nodel. This action

q

vill resultjin one or severai lakes of equal potential con-
flict being’ chosen for development. -~ In the second develop-
ment scenario presented in this chapter, " if the decision
maker had 'decided that :developnent'could éroceed only on

those.lakes which sa;isfied the conditions of the model at

the strongest (1eve1 15 constraint level possible, Kosquito

Lake vould-hnye 'beéen chosen fqr developnent. This result
uouldshave held;even if hiéher“ levels of conflict‘uith.cot-
tage developnent had been permitted on the lake. In this
‘case,f the solntionsﬁto,the godel presentrthe decision maker
vith a clenr-cut‘ansuer to the guestion of 'rhere shoulad
cotzage deveiqpuent'on the lakes proceed:‘ given,that poten-
tial conflicts with deveioplent must be nininized?'. ¥os-
' quito Lake  is the/ only feasible and optimal solution for

three successively stronger constraint levels.

-
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The third development scenario atteppted to examine the

potential conflict arising from . cottage \levelppment on only

“the four largest lakes. The ‘results froh this scenario do

not present clear-cut answers to, t problem of spatidl re-

source allocation. The lakes vhicﬂ nay be chosen f::/ff;pzt—,
opment. will vary'dependiﬂg on the relétive‘atonnt- _poten-

tial conflict which is acceptable to the decision-maker.

¥ -
A\ ]
[
e .

':', ._ ’ . "N
The results froa the éirst qﬁvelopment scenario wiXl 33”'—,

Gery. useful to planners in._thaf'they indicate vhere the

- greatest potential conflicts with canal,traffic increases

may lie. $helnode1 does not provide the decision-maker with
development alternatives in thisf case; bgc&rse an igcrease
in canal traffic will occur simultaneously on all ~;ake;.
Hov;ve . -it doe5 indicate the consequences of a decision to

increase activity levels in terams of“re;;;}ve impacts.

W
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Chapter VvIY
SUBMARY AND CORCLUSION

The central theme of this thesis kas been the develop-
nent of a leke planning _methodology for the analysis of re-
;reational conflicts. It was postulated that over-use and
multiple-use conflicts could be generated by -increaées-in
the agount &ad nuaber of uses on a lake. The scope of the

B
conflict analysis uas limited to social conflicts, but the

importance of considering physical conflicts was also noted.

. Traditional methods of. measur ng the social quality of

the recreational experience vere

evieved and found lacking

-~

in several vays. The difficul of measuring aggregate.sa-‘
tisfaction in focial carrying capacity models was found to
be a major uqaknési. The,cb:frquenceaof using aggregate
satisfaction to deterline_ éip aity limits is that +trope sa-
'tisfaction levels - can easily te overestimated.. Realizing
that no in-ediate ‘solution could be found for this ptoblen,

a'new approach was suggested, ': b

The approach vas based on the estimation of the proba-
ble consequences of development with an instrument known as

the conflict index. The index allows the -planner or deci-



\._.,‘-\‘

sion-laker to gain an understanding of some of the attitndes
held by cottagers towards recreational activities and devel-
opments. This understanding can be e anded by use of a

lultiobjectivewp;pgranning model’ vhich facilitates compari-

 son of potential conflicts among lakes amd has ‘the capacity

for optimizing’ & set ofcnon-comlensurcble objectives.

A case ctudy application of the uethodoloéy vas set in
the Rideau lakes area of Eastern Ontario. .} quesiionnnire
sent out to 474 home-owners on seven lakes was returned vith
a 78.7% response rate, The results vere used.to genarate a’
profiié of cottager characteristics on tvclce vqtiables.
They vere alco usad to derive the conflict indices which
were subsequently inser¢ed-as parameters into the multiob-

jective programming model.

Three planning .scenarios were de elobed. ch deali
with increases in cottage use on the ‘1 5s and the third
postulated an augmentation in c;nal't:affic. When all seven
lakes were included in the cottage use scenario, it was dis-
covered that the smallest and least-populated JlJake, Hos-
quifo. vas by 'far.tHeEBest for development because it haad
the lowest botenticl'for conflicts. Howewver, the strong
yikelihooa of other consiraints such as physical carrying-
capacity, being e;:ient was noted. is a res@ﬁt, the three

smaller lakes were eliminated from coﬂéideratiqn in a dupli-

- 120 -




-

-

cation of [the cottage use scenario. The outg¢ome of the mo-
del was: foind to. bejguite differigﬁ. Yo lpke dominated any

of the other and all , felt to havé gual otential for

development acco ing thbir socia

nflict indicator.

The difference Bbtueen the two scena:ibs pointed to the:

sy .

impact of and necessity for including factors other than the

social quality of the recreational engfiénce in the model.

The canal traffic scenario did not produce as clear-cut,

re§L1ts as the seven-lake cottage use scenario, but ‘it adia

.

Q:ggéertain that Newboro Take minimized development conflicts

more often than any of the other lakes. The implications of
th/\;f%sult were that Newboro Lake would probably be the
1e§?t affocted by increases in cannl traffic. On the other
hand, Clear Lake fared very poorly in the analysis and vas
ex?ﬁcted~to.need ca;eful management if canal use vere to. be

increased.

T.1 LIMITATIONS OF THE MODEL AND SUGGESTIONS FOR
.FURTHER RESEARCH ' :

A sajor 1limitation of~ the multiobjective prograeming
model -is that it is- capable of providing 'optinnn' solutions
to recreational use conflicts for only one user group at a

tige.. It upuiﬂ.be feasible to.conbine the attitudes of sev-
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eral user groups in one model, but the indifference cn£Ve of
such a group woyld tend to obscure eany‘ of the conflicting
viewpoints of the opﬁBnggF:[:oups vhich the planner is at-
tempting to reconcile. ni%ﬁbughvthis limitation may seem to
be & disadvanﬁage, it c;n also be thought of as an advantage
because the.viewpoints of all user groups.and hegce all po-
tential conflict groups can be made explicit. In opting to
use the model, the‘pianﬁer is forced to trade-off a certain
degree of comprehensiveness for conciseness. |
Another weakness and thus 1iqitn£ien of the methodology
is that a great deal of detail is lost Quriﬁg the fofmula-
tion ofcthe conflict_‘indiées. This is' largely a problem of
leasurenent>because of the nature of the ordinal deta.- It
can only be resolved ygen more efficient statistical techni-
ques are found for analysing ordinal data or uheﬁ attitude
mneasuresment techniques become capable of'taking interval or

ratio measuresents.

The nature of attitude measurement and its eapacity for
predicting behaviour is also suspect. The oﬁlf vay in which
the effectiveness of - this model can be tested is to ve;ify
the predicted patterns of behaviour under ‘certain develop-
ment conditioms. There 1is enormous scope for research en
the subject of correlating the attitudes and behaviour of

" recreationists. It 1is a crucial relationship because the
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o . o . '.‘ ) .
assumption of attitude-bebaviour pfedictiqn.is basic to many
planning iodqlﬁ.\including the present ofie.

-

In conclusion, ig'is‘snggestedffha% the qéthodology'de-
.veloped in this thesis may be of uéé-t§‘the planner in giv-
}ng hiu-aﬂbetter undersi&ndiﬂg df‘thé felationships.— objec-
tives and constraints inherent in ‘4aie . planning. The .
-methodology may not offer: any f;ﬁg1~;;1utioné to planning

" problems, but can rgdsogably be expected to decrease the

namber. of alternutive.plaqs- under consideration. - It may

-also serve as a catalyst for ‘the creation of new alterna-

tives and solutionms.

PR
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nppendii A 7
LAKE USERS RECREATION smivm:,' QUESTIONNAIRE
. The guestionpaire used in this study coqtained'zo ques-
tions and was acconpaniqd by an covering letter. A copy of
the gﬁestippnaifﬁ'is'attached. A follov-up letter which was

sent out four uegks after the dinitial mailing is also in- o
cluded. )
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UNIVERSITE D*

AWA N ' UNIVERSITY OF OTIAWA
DEPARTEMENT HE GROGHAPHIE DEPARTMENT OF GBOGRAPHY

ET D' AMENAGEMENT Rgexomu. AND REGIONAL PLANNING'

February 10, 1978.

?

P

Dear Sir/Madame:

. . J .
I am a graduate student jn the Regional Planning Programme at the University
of Ottawa and would like to aﬁ&xyour collaboration in a research project on the

study of lake and cottage use in the Rideau Lakes area. I am enclosing a questign-
naire, the purpone of which is to elicite your opinions on the quality and quantggy

of recreational activity on your lake, as well as your thoughts on the need for:
future lake planning. - :

Your name was chosen, along with the names of other land owners in the study ,
area, by means of a search through the municipal assessment roles. Because your
answers will be used to identify local planning problems on the lake and the loca-
tion of hypothetical future recreational developments, it is especially important
that your completed questionnaire bes returned.

The anonymity of a]l,resﬁondents will be réspectéd and. indiv{dual opinions
will be kept strictly confidential. Only aggregate resulis will be printed in the
final report. -

The questionnaire is directed not only to you, as the land owner, but also to
all other users of your cottage and/or lot. Therefore, please feel free to confer

‘with them on any part of the questionnaire when you are filling it out.

I look forward to reéeiving your replies as sdon as possible.

Yours Eincerel Y,

Virginia W. Maclaren,

Dear Sir/Madame: - - : . ';;J,z‘“

Miss Maclaren is currently working on her Master of Planning degree in the
Department of Geography and RegionalgPlanning. “AS Chairman of that department, I
would like. to encourage your participation in the research she is undertaking.
Interest in the project has been expreassed by several local and provincial govern-
ment agencies, and it appears that the resulis of her study will make a significant
contribution to lake planning in the area;

-

Michel Phipps,

Chairman, Deﬁ“’jmpnt of Geography ‘
and Regional/Planning. | :
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UNIVERSITE DO

OTTAWA ONTARIO
CANADA KIN 6NS

“UNIVERSITY OF OTTAWA

FACULTE DES ARTS FACULTY OF ARTS
. GEOGRAPHIE GEOGRAPHY
ET AMENAGEMENT. EG&;NAL AND REGIONAL PLANNING /

' d March 17, 1978.

Dear Sir/Madame: | . -

"About a month ago, you ware sent a short questionnaire en lake and
cottage use in the Rideau lakes area. Jusi in case you have not had a
chance to return the questionnaire, I would like to assure you that it
is still not too late to do sp. Without your contribution, any assess-
. ment of the opinions of land and cottage owners in the area with respect
to existing and future recreational developments will be unfairly biased
in ‘favour of those who have replisd. Remember, all answers will be kept
confidential. '

If you have already returned the questionnaire, please accept my
asincere thanks for your help. The response rate has beén very high, in-
dicating that cottage and lot owners are very concerned about the quality
d quantity of recreational development on their lakes., I have been -
greatly encouraged by the many kind and helpful comments made throughout
the questionnaires by respondents,

Thank you again.

Yours sincerely,

Virginié W. Maclaren.
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UNIVERSLTY OF OTTAWA
DEPARTMENT OF GEOGRAPHY
AND REGIONAL PLANNING

LAKE USERS' RECREATION SURVEY

£

Please answer this short questionﬁaire.‘
In Parts I and II, just check (/) or
fill ip the shaded spaces.

r . e - ' .
PART [ - 1 WOULD LIKE TO START OFF BY ASKING YOU A FEW QUESTIONS ABOUT YOUR LOT AND THE
TYPE OF FACILITIES AND EQUIPMENT YOU HAVE.ON IT.

-

-

Do you have a cottage O Yes
on your lot? O No . IF YOU DO NOT HAVE A COTTAGE
' ‘ 'y ON YOUR LOT, PLEASE GO TO .
How long have you had ' QUESTION 4.% QUESTION 3 IS
your a) cottage? ~lYears - FOR COTTAGE OWNERS ONLY.
: b) lot? jYears |y
. . : _ ‘ ~
3. 1Is your cottage your OYes . 4, How long, on the average,
principal ﬁesidence? does it take you to get to D Hours
' your cottage/lot from your
' principal residence? D Minutes
. _/
. ‘ ‘ - ~
5. Did you use your Y 6. When did you last use 19 D
cottage/lot in 19777 (| INo: your cottage/lot? s
‘ 7. Could you tell me your
PLEASE CONSIDER ALL OF THE principal readons for not -
FOLLOWING QUESTIONS TO APPLY | using your cottage/lot in
TO THE LAST YEAR IN WHICH 19777
YOU USED YOUR COTTAGE/LOT
. a. _
. b. : :
k . c. - . [
8. Do you have (check shaded box if your answer is yes) -
cold running water (] hot running water [J pressurized water system O
hand-powered pump [J ‘ automatic dishwasher [] automatic clotheswasher [J
indoor toilet [J outdoor privy [J indoor bathtub or shower [J electricity )
gas (propane) O furnace or electri® heating system {J air conditioning O
telephone [J direct road access ) septic tank [J leaching bed (tile field) O
holding tank [J connection to municipal sewage system O boat dock O
. canoe {J sailboat [J waterskies O _ motorboat with engine up to 80 hp 0
motorboat with efgine between 25 and 80 hp [0 = motorboat with engine over 80 np O
9. If you wére to stand on the lakeshore at about in front of you? Cottages
the midway point of your property, approximately to your right? Cottages
\ how many cottages could you see clearly: to your left? ] Cottages




At

grfiPART I. (Cont d) . o5

1f one or both o6f your nearest ne1ghbours

est structure on their land?

A \ :

on either side of. you ayé cottagers, could Cottage on right: - [::] Feet
you tell me how close their cottage is to :
yours? ' Cottage on left: ™ [ Feet

11, T¥Y one pr both of your nearest neighbours , Land Use Tybpe Distance to
are notlcottagers, could you tell me what ) ' Nearest
king of Mand use activity (eg. marina, farm, Structure |
‘campground) your neighbour is engaged in and Right .
how far it is from your cottage to the near- Neighbpur[, ) _ f_i] Feet °

Left r—f]
Neighbodr[ _ R 4,}

\

YOU ARE UNCERTAIN ABOUT EXACT DATES
APPROXIMATION, .

family, or guests?

my cottageflot was used on D

my cottage/lot was used on [::]

my cottage/lot was used on [::J

, my cottage/lot was used on D

2. .When there WERE people using your cottage/
- let, could you tell me HOW MANY were there,
on the AVERAGE, on weekends?

on weekdays?

3. With vhat degree of frequency do you feel
each one of the following activities is
participated in by users of 'your cottage/lot
in comparison to the other activities listed?

canoeing

motor-boating

' sailing

sun-bathing

swimming/wading
water-skiing

fishing

vigiting another private cottage or home
hiking/walking for pleasure
. hunting
cross—country skiing
snowmobi ling,

: , snow-shoeing
- other

f’* PART II - I WOULD NQW LIKE TO ASK YOU A FEW QUESTIONS ABOUT THE AMOUNT OF USE YOU MAKE OF ‘\
OUR COTTAGE/LOT, AND WHAT TYPE OF RECREATIONAL ACTIVITIES YOU PARTICIPATE IN.

OR NUMBERS, PLEASE GIVE YOUR BEST

€

-~

1. How OFTEN was your cottage/lot used dur1ng the year by yourself ‘members of your

of 13 weekends andD of 64 weekdays.

-

of 9 weekends and[::] of 43 ﬁeekdays.

my cotta lot was used on [::1 of 4 weekends and of 22 weekdays.
my cottage/lot was used o I of 5 weekends and of 21 weekdays.
my cottage/lot was used on D of 4 weekends and of 23 weekdays.

of 9 weekends dnd[::1 of 43 weekdays.
of 8 weekends and[::] of 44 weekdays.

Jan. - March., April - May' June — Aug.
Sept. - Oct. Nov. - Dec.

Most Leas . . Least
Frequently Freqfiently Frequently Never

.

O . g (W .0
0 0 0 0
O ] (] 0
0 O g 0
g . g | 0
O O O O
0 O 0 O
0 O 0 O
0 a o g
0 0 0 B
0 0 0 0
O O 0 O
D 0 O 0
O . 0 0 O

|
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RT LIL - THLS SECTION OF THE QUESTIONNAIRE CONTAINS A SET OF STATEMENTS DESIGNED TO

EXPLORE SCME OF YOUR OPIRIONS AND FEELINGS TOWARDS RECREATIONAL DEVELOPMENT

AND ACTIVITY ON YOUR LAKE.

In this question, you are asked- to rate a set of stateme
which you AGREE or DISAGREE with, them, and then mark, your pOSltan on the scale

below. x‘ .

I will give a brief example to -explain how the technique works:

T

in terms of -the extent to

" STRONGLY _ : STRONGLY
DISAGREE DISAGREE UNCERTAIN AGREE, AGREE
=3 -2 -1 0 I :
| i L= L 1 1 ]

- L]

Motorboats should be banned from the lake.

. ,,@4.-171’{)\1\-2--3

S

By circling a number at the appropriate end of the scale,"the respondent has

indicated that he/she STRONGLY DISAGREES with the above statement.

.Most of the cottages.on this lake are very attractive.

This time, the respondent has indicated a MILD degree of AGREEMENT

m)

statement.
—_—

a) Waterskiingfinterferes.too.much with other activities
on the lake.

b) The lake is b1g enough to accomodate a much hlgher
level of motor-boating actxvity -

¢} . There are too many cottages on the lake.
. » Cr

d) ' Canal traffic passing through the lake seems to have
decreased since last year.

e) The quality of fishing on the lake is satisfactory.

t | .

£) Shouting and loud noises from other lake users is a
problem.

g) There is a need for the number of.sailboats on the

- lake to be controlled. s

h) The quality of the water in the lake for swimming
could be better.

i) There should be a speed limit or size of englne limit
on motor-boats, v

j). There are too many people using the lake.

k) There should be restrictions on where non-local boats
using the canal may cruise or land.

1) Canoeists interfere thh my enjoyment of the 1ake
The lake is just as pleasant for recreation now as

it was when'I first bought my cottage/lot.

-3

-2

o@z 3

with the above

1° 2 13
1 2 3
1 2 3
1 2 3
1 2 3

1 2 3
1T o2 3

i
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
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PART 11'1."(conE';) o - | _ L

2. (This question asks you to rank a. number of criteria in terms of how important yo
feel they were in choosing a location for your cottage/lot, and how well the presknt
ite of your cottage/lot, satisfies your expectations for this criterion.

The IMPORTANCE and SATISFACTION scales are shown below. Please indicate your
position on each scale by circling the appropriate number.

How well does\:ﬁa*aité of

What degree of IMPORTANCE
do you attach to this
-criterion in choosing a

location for your cottage/ P your presernt cottage/lot
lot? SATISFY this c¢riterion?

NOT . FAIRLY EXTREMELY: NOT EXTREMELY
IMPORTANT IMPORTANT IMPORTANT CRITERIA AT ALL ADEQUATEL& WELL
<3,-2,-1 ,0,1,2, 3, , 3,-2,-1,0,1,2,3,

.23 -2 -1 0 1 2 3 a) peace and quite -3 -2 -1 0 12 3
-3 =2 -1 0 1 2 3 b)_ good view -3 -2 -1 0 1 2 3
-3 -2 .1 0 1 2 3 <) privacy 3 -2 -1 0 1 2 -3
-3 <2 -1-0 1 2 3 d) 'good swimming .3 -2 -1. 0 1 2 3
-3/~2 -1 0 1 .2 3 e) -large lot -3 -2 &:1 o 1 2 3
-3 -2 -1 0 1 2 3 £) good price for lot -3 2% o0 1 2 3
-3 -2 -1 0 1 2 3 g) good price for cottage™=3 -2 -1 0, 1 2 3

///3 -2 -1\\’3//ff 2 3 h) lake frontage -3 -2 -1 0 1 2 3
-3 -2 - 1 2 3 i) good water quality -3 -2 -1. 0 1 2 3

s -3 =2 -1 -0 1 2 3 j) size of lake’ -3 -2 -1 0 1 2 3
-3 -2 -1 0 1 2 3 k) close to friends -3 -2 -1 0 1 2 3
=3 -2 -1 0 1 2 3 1) good road access -3 -2 -1 0 1 2 3
\ m) close to a provision o T
-3 =2 -1 0 1 2 3 centre . - -3 -2 -1 0 2 3
n} not too far from . T\\l\-' .
-3 -2 -1 ¢ 1 2 3 permanent residence -3 -2 -1 0 1 2 3

3. I would now like to ask you about your feelings with respect to possible future
recreational development on the lake. 1In each of the following-boxes, could you
please indicate within what proximity you would 'TOLERATE' new types of development

_ by using numbers from the KEY below. '

AS A NEIGHBOUR
WITHIN LINE T

OUT OF LINE OF SIGHT BUT ON THE LAKE

£ B

For example:

NOT ON THE LAKE AT ALL

Conference centrel 3|

~

»

-

The respondent has—indicated that he/she would not tolerate a new conference centre
deyglopment as a neighbour, nor within line of sight. However, the respondent WOULD
olerate the development on the lake if it were out of line of sight.

v

The possible types of development are as follows: ‘ }

uglic ccess Point (Boat Launch) Marina : -

c Picnic Grounds

1 New Cottage

Private Campground
Chifdren's Youth Camp

Provincial Park

Trailer Park

Tourist Lodge

10- New Cottages ' [ ]
Cottage Subdiviaion[::]_

(404 cottages)

“

e

I TR 2 T M

v Id
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'.PLANNING.A

PLAN for your lake? 1Its purpose would be to

and provincial interests, an appropriate mix
and water uses which would impose a minimum
strain on the lake environment.

¥ 2. There are a number of ‘groups who would have a Should be
) potential interest in the future planning of your, . Involved Rank
lake and other lakes in the region. Of the follow-
ing groups, which do you think should be involved a) Cottage Owners
in the planning of a lake such as, yours (check the b) Property Owners .
shaded boxes) and which do you feel should have ¢) All people who -
- the most say (put ranks in blank boxes) in the use the lake

-

planning proeess?

i e N F <

planning in general or for the potential dev

-~

4. 1In order to assist in defining the spatial d
lakes, could you please mark the location (w
\  accompanying map? (see over)

1. Do-you believe it would be & good idea to have a LAKE

illustrate

how to achieve, in consultation with local, regional,

of land O Yes'
level of » g N

PART IV. - IN CONCLUSION, I WOULD LIKE TO ASK YOU A FEW QUESTIONS ABOUT YOUR VIEWS ON LAKE

) Undecided

d)* Local Govern- [:] D

ments -

e) Provincial [::] [::]

government
agencies

ment agencies

g) Other | ]

£) Federal govern—l:' D
]

3. Do you have“any comments, suggestions, or recommendations concerning cottage
development or recreational lake development which you feel are important for lake

elopment of a plan for your lake?

i:fributionﬁbf development on the study

ith an X) of your cottage/lot on .the

- : "-'-,--‘
THAT WAS THE END OF THE QUESTIONNAIRE. I WOULD BE GRATEFUL IF -YOU COULD RETURN IT A4S

SOON AS POSSIBLE IN THE ENVELOPES PROVIDED. THAI
EFFORT YOU HAVE TAKEN TO PARTICIPATE IN THIS PRO

NK YOU VERY MUCH FOR BOTH THE TIME
JECT. -

Yours sincerely,

Ol

Virginia W. Maclaren.

7

——
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The xfbles in this appendix represent the compilation

f the raw-data from the questionnaire &urvey. The number

r all entries is shown in brackets.

*

TABLE 17

COTTAGE IS PRINCIﬁ!L RESIDENCE

OPINICON INDIAN NEWBORC BENSON CLBAR MOSQUITO SAND

YES 2.4%  9.1%  1.9% 13.3% - - 10.0%
, (2) «tn e {2 . (1
NO 97.6%  89.6% 98.1% 86.7% 100.0% 100.0% 89.¢%
(82) (69) . {51} (13 (15) ( 8 (95)
NO RESPONSE - 1.3% - - - - -
(N C
_TABLE 18

COTTAGE WAS USED IN 1977

OPIBICON INDIAN NEWBORO BENSON CLEAR MOSQUITO. SAND -

YES 96.4% . 96.1% 100.0% 100.0% 100.0% 100.0% 97.2%
' (81) ) (32) 135) (15) () (103)
NO 3.6% 3.0% - - - - 2.8%

3 U3 3.

N

...'143._
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2
- OPINICON
COLD 78.6%
. RUNNING (66)
"WATER
HOT 70.2%
RUNNING {59)
WATER .
WATER 76.2%
SYSTEN {64)
. (PRESSURIZED)
MANUAL * 6.0%
punp ( 5)

AUTOMATIC 14.3%
DISHWASHER (12)

WASHING  17.9%
MACHINE  (15)

INDOOR 81.0%

TOILET {(68)

' OUTDOOR  21.4%.

PRIVY (18)

BATHTHUB 65,5i.

OR SHOWER (55)

ELECTRI- 89.3%
cITY. (75)

PROPANE  16.7%
(14)

HEATING - 38.1%
(32)

AIR CON-. 1.2%

" DITIONING ( 1)

. TELEPHONE 58.3%

(49)

TABLE 19

PACILITIES AND EQUIPNENT

INDIAN HEWBORO BENSON CLEAR MOSQUITO SAND

88.2%
(€7)

88.2%

. (67)

82.9%
(63)

3.9%

( 3)

17.1%
(13)

21.1%
(16) .

92.1%
(70)

11.8%

{9

86.8%
(66)

93,4%
(WA}

9,2%
()]
42.1%
(32)

2.6%
(2

60.5%
(46)

88.2%"
(45)

74.5%:
(38)

70.6%
(36)

'75.0% B86.7% 75.0%

a2

68.8%
(1)

75.0%
(12)

, f
17.6% T18.8%

¥

(N

5.9%
(.3

25.5%
(13) '

T4.5%
(38)

29.4%
(15)

25.5%
3

2.0%
(Y

27.5%
(19)

(3

. 6.3%
(1

12.5%
(2

81.3%
13y

18.8%
(3

68.8%
£11)

68.8%
a1

18.8%
(3

50.0%
( 8)
12.5%
(2

56.3%
«9

(9

80.2%

(13) (3 (8%
80.0% 25.0%  T3.5%
(12) (" (79)
80.0% 75.0% 7T4.5%
(12" (3 (79)
6-_7’ - 2-8*
1)  3)
20.0% - 14.2%
(3 -~ (15)
20.0% " - 19, 8%
(:;T’ (2n

i,

B80.0% - 79.2%
(12) (889)
46.7% 100.0% 42.5%
(7 (8 \(u5)
80.0% 25.0% 71.7%
(12). (1 (76)

. 80.0% 100.0% 86.8%
(12) (9 (92)
(8 - (16)
40.0% 25.0% G40.6%
( 6) (M) (43)
6.7% - 0.9%
(M (N
60.0% - 50.0%

(53)

\



\

oprﬁxchignnzan NEWBORO BENSON CLEa

DIRECT . 77.4%
ROAD . (65)
ACCESS . -
SEPTIC
TANK (63)
LFACHING 58.3%
BRD (49)
BOLDING.  §.3%
TANK (7
SEWAGE 2.4%
CONNECTION( 2)
BOAT 69.0%
DOCK (58)
CANOE 58. 3%
(49) -
SATLBOAT 33, 3%,
2 (28)
WATER- 45.2%
SKIES (38)

MOTORBOAT S@.,3%
(ENGINE  (49)
UNDER 25 Hp)

MOTORBOAT 38.1%
(ENGINE  (32)
25 T0 80 Hp)

MOTORBOAT 14.3%
(ERGINE (12)
OVER 80 HP)

L

. TABLE 3 (cont*q), " -

PACILITIES aA¥D BQUIPMENT

93.4%
(71)

75.0% - 88.2%

(67)

(60)

9.2

{7

88.2%
(67)

61.85%

(47)

30. 3*
{23)

57.9%
(a8)

53.9%
(41)

40.8%

(3

23,7%
(18)

35.3% - 87.5
(18) (14)
76.5%  75.0%
(39) (12)
62.7%  62.5% 60.0%
(32) (1) . (9
17.6%  6.3% - 6.7%
(9 (G} ()
86.7%
(13)
33,
CHe
21.6%  37.5% 26.7%
N =~ (e ( a)
49.0% 31.3% ‘g96.7%
- (25) (9 (™
64.7%  S0.0% 73.3x
(33) {8 @1
S6.9%  18.9% 40.0%
(29) . ¢ 3) { 6)
15.7%  6.3% 33,3%
(8 (1 {5,
- 45 <

75.0%
3

50.0%

(22)

25.0%
1.

25.0%
"

75.0%
(-3)

25.0%
(S}

R MOSQUITO saNp

60.4%
( 64)

82.1%
(87)

67.9%
{(72)

ChoTR
(5)

.0.9%
(n

84.0%
(89)

52. 8%
(56)

73.6%
(28)

46.2%
{49) .

52.8%
(56)

42,5%
(65),

10,8%
an



TABLE 20

AVERAGE RUMBER OF SOTTLGES IN éIGHT .

- OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND

NUMBER OF
COTTAGES

IN PRONT 1.55 2.5 1.71  0.33
ON RIGHT  1.25 . 1.60 1.33  1.87
ON LEPT S 1.13 2.12  1.33 1.40

/
TABLE 21

\,

1.93

1.80

a

3.467

0.25
1.25
1.00

LVERB@E\NUHBER OF WEEKENDS 'COTTAGE IN USE DURING THE YEAR
" 1 . v

OPIKICON INDIAN NEWBORO /BENSON CLEAR MOSQUITO SAND

MONTH (S)
{* _ . A
r JA/FE/BR  0.46  2.74¢  0.33  4.20
13) :
APR/MAY - 2.8€ 3.12  1.90  4.53
€9 | .
JUNE 3.01 3.38 2.8 4,09
(e - |
JuLY ©.3.69 n.3%  3.31 4.27
{5 : ’ , -
AUG S 3,12 3.4 2.67 3.47
(4 :
SEP/OCT 3.57 8.16 2,92 5.53
(9, . ( -
- BOV/DEC 0.39 1.07 0.08  3.00
By .0 .

* = TOTAL NUMBER OF éEEKBNDS IR MONTH (S)

»

j,-‘§ _— o - 106 -

3.00

3.33

3.00
4,40

0.33

1.25

5.00

2.1

«3.50



TABLE 22 _
AVERAGE NUMBER OF WEEKDRYS GOTTAGE}IS USED DURING THE YEAR
OPINICON INDIAF NEWBORO BENSON CLEAR MOSQUITO SAND.
MONTH(S) B S
%

© JA/PE/EA 0.29  5.35 0.68  9.80 1.13  0.25 5.43
(64)

APR/MAY 3.38 6.22 3.69 6.40 2.93 5.25 7.99
(%} - ‘

JUNE 5.3  8.90 6.77  6.40 4.73 2.50 7.62
@) A

JULY 10.75 18.92 11.31 13.93 12.27 7.25 13.57
(21) - R

AUG - 11.87  14.61 11.15  11.87 13.20 7.00 13.69
(23) ' : ' )

SEP/OCT | 6.68 10.12 7.15  8.13  4.47 7.00 12.08
33). . ' °

 NOV/DEC 0.307 4.8 0.25  7.20 0.80 0.50 4.73
(aa) '

* = TOTAL WUMNER OF WEEKDAYS IN NONTH (S)

."]
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i S © " TABLE 23

AVERAGE NUMBER OF PEOPLE' USING THE COTTAGE ON WEEKENDS
' ‘ : . DURING THE YEAR '

-

N ' OPINICON INDIAN NEWBORO BENSON CLEAR MQSQUITO SAND /
MONTH (5) . :

JA/NA-SE/OCT 3.05.  2.52...2.83 3,33  2.93. 3.50  3.03
AB/EA-¥O/DE 3.26  2.95 2.37  3.53  2.847 . 3.50 3.04
-JUN/JUL/AUG  4.81 8.43 [.3.67  4.00 3.87 ' 3.50 4.07

-

74

TABLE 24

X\ -
. ~ AVERAGE NUNBER OF PEOPLE USING THE COTTAGE ON WEEKDAYS ' ]
| DURING THE YEAR é
) e 0y
. 4
3 .

w

OPINICON INDIAN NEWBORO BENSON CLERR MOSQUITO SAND

MOFTH (5) ,

Ji-upn/sg-oc 2.01 1.9 'r1.9e 2.20 1,27  2.00 1.80

; JA-HAR/SE-OC 2.01  1.9% 71.98  2.20 1.27 2.00 1.80
nP/nn;np/DE‘,1.65"‘ .71 71.33 . 1.27  1.33 2.00 1.5

- JUN/JUL/AUG . 3.25 ., 3.34 - 3.06. -4.00 .3,33 " 3.00 3.16

3

- 148




RELATTV,

S

NEVER"

LEAST
FREQUENTLY

LESS

FPREQUENTLY

. NEVER

KOsT v
PREQUENTLY

®0 RESPOWSE

. L

RELATIVE FHEQUEHCY OF P

FREQUENCY OF PARTIC
RBCRB!?ION!L ACTIVI

TABLE 25

TIES:

IP&TION B! COTTLGERS IN
CANOEING

M

OPINICON INDIAR NEWBORO BENSON CLEAR MOSQUITO SAND

29,.8%

(25)

10. 7%
{9

17.9%
- (15)

- 51. 2%
T (33)

. 4.8%
( 4)

28.7%  46.2%
(19) _ (2%
14.3%  9.6%
N (9
3 35-1‘ 2.1’
27) .y
23.4%  9.6%
(18) (5
2.6% ° 1.9%
(2 (1
TABLE 26

RECREATIONAL ACTIVITIES'

St

LEAST

'PREQUENTLY

LESS oo
PREQUENTLY
MOST '
PREQUENTLY

OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO:

5.2%  5.8%
(4) { 3)
10.4%  1.9%
22.1% - 23.1%
a7 (12)
59.7%  67.3%
6)  (35)
TABLE 27

- 1899 -

26.7% 90.0% 25.0%
( 3) ( 6) ( 1)
20.0% . 40.0%
33.3% 20.0% _25.0%
(5 { 3) (JU :
20.0% - 25.0%,
( 3) cn
- - 25.0%
% (M

BOTORBOATING

13, 3%
( 2)

6.7%
f( 1)

L 26.7%
NS

86.7%
(N

-6.T%
("

13.3%
( 2y
80.0%
(12)

I3

lRTICIPlTIOH BY COTTAGERS Iz’

-

25.0%
(N

'9715.0%
€ 3)
R -~ 3

23. 6%
(25)

17.9%
(19)

21.7%
(23)

26, 4%
(28)

10.48%
amn

r

SAND
:6.6%
("N

12.3%
(13)

26.4%
(28)

48.1%
151)

]
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RELATIVE FREQUENCY OF PARTICIPATION BY COTTAGERS IN
RECREATIONAL ACTIVITIES: SAILING

. A - ‘
OPINICON INDIAN NEWBORD BENSON CLEAR MOSQUITO SAND

BEVER - 55 4%  50,6% 58.8% 53.3% 53.3% S0.0% S52.8%
. , &““) (3N (29) (9 . (8 { 2) (56)
LEAST | 18.3%  11.7% 23.1%  20.0% 13.3% - 9. 4%
FREQUENTLY (12) (9 (12) (3 (2 . (10)
LESS © 11.9%  22.1% 13.5%  6.7% 26.7% 25.0% 14.2%
FREQUENTLY {(10) (17) (7) (1) (W) { 1. 15}
HOST |, 16.7% 13.0%  S.8%  13.3%  6.7% -  12.3%
FREQUENTLY (1) - (10) ( 3) C2) (1N (13)
NO RESPORSE ~ 4. 8% 2.6%  1.9% 6.7% - 25.0% 11.3%
( a) (2) (N (m (1 - (12)
i ' TABLE 28

‘RELATIVE .PREQUENC! OF PARTICIPATION BY COTTAGERS IN
» RECREATIONAL ACTIVITIES: SUN-BATHING

' N 4

*QPINICON INDIAN NEWBORO BENSON CLEAR #80SQUITD SAND .

NEVER ‘9.5%  7.8% 11.5% - 6.7% - 7.5%
: (8) ~ (6 (6 ) ( 8)
LEAST - 17.9%  7.8% 13.5% .6.7% 6.7% - 18. 9%
FPREQUENTLY T(15) . (&Y (M (1 ("M (20)
LESS 26.2%  26.7% 23.1%  33.3% 26=4% 25.0% 19.8%
FREQUENTLY (11 ° (19) (122 (% 8 . (1 21
e, . -
NOST 70.2% 67.5% 54,6% 66.7% S53.3% 75.0% 62.3%
PRE 59) 5 . . 8 (66
R'QUEFTLI_ . [ (52) . (31 ap L8 (3 (66
HO RESPONSE 2. 4% 6% 1.9% \\) Y - 7.5%
(2) 2) - (M A (83
- =)
S
—

~ 150
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TABLE 29

RELATIVE'EREQUENC! OF PARTICIPATION BY COTTAGERS IN
RECREATIONAL ACTIVITIES: SWIMMING AND WADIRG

NEVER
LEAST
FREQUENTLY

LESS .
FREQUENTLY

HOST
PREQUENTLY

NO RESPONSE

NEVER
LEAST
PREQUENTLY

LESS
PREQUENTLY

.ROST

FREQUENTLY

' NO RESPONSE

6PINICOH INDIAN NEWBOROC BERSON CIELQ NOSQUITO

10. 7%
(9

3. 6%
(3)

13. 1%
- (1)

70. 2’
(59)

2.4%
{ 2)

1. 3%
("

3.9‘
( 3)
24.7%
(19).

67.5%
(52)

2.6%
(2)

9.5’ ‘ -
)) '

5.8% -
(-3)

23.1%
(12) - ‘¢ 5)
S8.E%
(31 (10)
1.9% -
(1)

33.3%

66.7%

13.3% -
(2

6.7% -
("M

26.7% 25.0%
(9 (1

53.3% . 75.0%
(8 (3

TABLE 30 -<:::;:;“

RELATIVE FREQUENCY OF PARTICIPATION BY COTTAGERS IN
RECREATIONAL ACTIVITIES: WATERSKIING

SAND

1.5%
{.2)

8. 5%
(9 -

19.8%
(21)

62.3%

- (686)

7.5%
( 8)

OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND

32. 1%
(27)

27. 4%

(23)

21.8%
- {18)

13.1%
(1),

6.0%
(5)

23, 4%
18)

20.8%

(1€)

35. 1%
(27)

18.2%
(14)
2.6%

(20,

46.2%

80.0%
(2% « ( 6)
15.4%  26,7%
(8 (&
17.3% 6.7%
(9. (1
19.2%  20.0%
(10) - - (3)

9% 6.7%
(. ~cn -
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33.3% 25.0%
(5 (G )
20.0% 25.0%
(3 (v
40.0% 25.0% -
{ 6) (7
6.7% 25.0%
()} (N

36.8%
(39)

18. 9%
(20)

23.6%
(25)

14.2%
(15)

6.6%
(7




TABLE 31

. - [ o : . .
RELATIVE PREQUENRCY OF PARTICIPATION BY COTTAGERS IN
RECREATIONAL ACTIVITIES: FISHING

» , OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND
NEVER ©O1.9%  i4.3%. 5.8%  6.7% 13.3%  25.0% 10. 4%
o L a3y (2 (n o an
LEAST 16.7%  27.3% 11.5%  13.3%  6.7% -  26.4%
FREQUENTLY (19) 21 { €) {2y (n (28)
LESS - ©20.2%  15.6% 21.2% . 40.0% 33.3% 50.0% 26.5%
FPREQUENTLY (17) (12, (1) (6) (5 (2) (26)
most 48.8%  40.3% 59.6% 26.7% 46.7% 25.0% 31.1%
PREQUENTLY (U3} (31 31 (® (7 (1N (33
e | .
NO RESPONSE . 2.4%  2.6%  1.9%  13.3% - - 7.5%
- 2y (22 (1 (2 - (8
) TABLE 32 ’

RELATIVE PVREQUENCY OF PARTICIPATION BY COTTAGERS IN
RECREATIONAL ACTIVITIES: VISITING

OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND

NEVER 15.5%  15.6% 11.5%  6.7%  6.7% 25.0% 10.4%
(13) (12) { 6) (n (" (N (1)
LEAST ~ 27.4% _32.5% 19.2%  46.7% 13.3% 50.0% 34.9%
FREQUENTLY 23 T2y (10 . (T (2 (2 (37
FREQUENTLY (28) (2€) ° (25) (3) (8 (38)
HOST _ 22.6% 15.6% 19.2%  20.0% 26.7% -  13.2%
FREQUENTLY (19) (12) (10) . (3) ( 4) . (1)
NO RESPONSE 1.2% - 2.6%  1.9%  6.7% - 25.0% 9.4%
-“fi})' ¢ 2)_ -3 () B ] (10) _
N . .
”~

- 152 -



TABLE 33

RELATIVE PRéQUBﬁC! OF PARTICIPAT BY COTTAGERS IN

RECREATIONAL ACTIVITIES: H NG AND WALKING

-

OPINICON INDIAN

e

NEWBORO BENSON CLEAR MOSQUITO- SAND

NEVER 10.7%  16.9% 17.3% - 26.7% - 9.4%
- (9) (13) (9) { B (10)
LEAST 21.4%  16.9% 30.8% - 6.7% 25.0% 18.9%
PREQUENTLY (18) (13)  (16) (1N 1 (20
LESS 29.8% 29.9% 26.9%  20.0% 33.3% 50.0% 35.8%
FREQUENTLY {(25) (23) am «{ 3 { 5) { 2)- (39)
XOST 36.9% 33.8% 23.1% 66.7% 33.3% 25.0% 26.4%
PREQUENTLY 31) (26)  (12) (10) (5 (1) (28
NO RESPOKSE 1.2%  2.6% 1.9%  13.3% - - 9Yax
(1 ( 2) () { 2) -{10)
s
[}
' TABLE 34

RELATIVE FREQUENCY OF PARTICIPATION BY COTTAGERS IN

NEVER 82.1% 89.6% 92.3% 66.7% 66.7% S50.0%. 77.8% .
S (69) ° (69)  (u8) (10) (W) (2 . (82)
LEAST 9.5%  5.2%  1.9% ' 6.7% 20.0% -  3.8%
PREQUENTLY (8) - (9 3;1) N (o)
LESS 2.4%°  2.6%  N.9%  13.3% 13.3% -, 7.5%
PREQUENTLY (2) (25 (1 (2) (2 ( 8)
HOST - - 1.9% - - 25.0% 0.9%
PREQUENTLY (n A 0 R O
HO RESPONSE A6.0%  2.6%  1.9% 13.3% -  25.0% 10.8%
(9 ("n ( 21_ "M

OPINICON INDIAN NEWBORO BENSON

(2)
L .

- 153 -

-RECREATIONAL ACTIVITIES: HOUNTING

)

CLEAR MOSQUITO SAND

. (171)
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TABLE 35

% RELLTIVE FREQUENC! OF PLRTICIPATION B! COTT!GEBS I
: . RECREATIONAL ACTIVITIBS' ‘CROSS-COUNTRY SKIING

OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND

NEVER 70.2% - €3.6% 88.5%  40.0% 53.3% 25.0% " 70.8%
. 159} C T (89) (46) ( 6) (8 N (73)

LEAST 18.3%  2204% 3.8%  20.0% 33.3% 50.0% 13.2%
PREQUESTLY 25 . anXk (2 (3, (5 (2 ()

LESS 7.1%' 9.1%  3.8% 13.3%  6.7% 25.0% 3.8%
FREQUENTLY . ( 6) ()] () (2) () (" (1)

MOST ‘ 2. 4% 2.6% 1.9% 13,3%  6.7% - 0.9%
FREQUENTLY ( 2) (2) (1 (22 (" (1)

HO RESPONSE 6.0%  2.6% 1.9% 13.3% - - 11.3%
- (5) 2y 1 (2) (12)

TABLE 36 -

"RELATIVE PREQUEBECY 0?‘PARTICIP1TIOH BY COTTAGERS IN '
RECREATIONAL ACTIVITIES: SEOHBOBILIBG

¥

OPINICON INDIAN NEWBORO BENSON CLEAR HOSQUiTO SAND

B NEVER 90.5% B83.1% " 84.6% 60.0% 80.0% 50.0% 79.2%
| (16) (68) . (84) (9 (12 (2 (88)
LEAST 2.68%  11.7%  3.8%  6.7% 13.3% - 3.8%
FREQUENTLY . - (2 .9 (2 (1N (2 (%)
LESS 1.2%  1.3%  3.B%  6.7% - - 2.8%
PREQUESTLY (1) (1) (2 «(tn € 3)
! . : . * .
MoST . 1.2%  1.3%  5.8% 20.0% €.7% 25.0% 2.8%
FREQUERTLY (N (NN (H L (N (3
HD RESPONSE ~  4.8%  2.6% 1.9%  6.7% -  25.0%. 11.3%
‘ (%) (2) (" (M. : ("N (12)

; : ‘ - 154 -




TABLE. 37

RELATIVE FREQUEECY OF PARTICIPATION BY COTTAGERS IN
RECREATIONAL ACTIVITIES: SROW-SHOBING -

A
NEVER B4. 5%
: {71)
- LEAST © 8.3%
PREQUENTLY N
LESS . 1.2%
PREQUERTLY - ( 1)
: KosT - " 1.2%
~  PREQUENTLY ( 1)
¥O RESPONSE .  4.B%
~ (W

79.2% 92.3%

(61) (a8)
18.3% \ -
an )
3.9 3.8%
{ 3) ( 2)
- 1.9%
R
2.6%  1.9%
( 2). {1
TABLE 38

OPINICON INDIAN NEWBORO BBN§ON CLEAR MOSQUITO SAND

40.0% 86.7% 75.0$- T1.7%

( 6) (13 (3 (76)
20.0% 13.3% - 11.3%
(3 (2) (12)
13.3% - - 3.8%
( 2) ( ?!
13.3% - - 0.9%
( 2) ("M
13.3% -  25.0% 12.3%
(H (13

{ 2)

BEL!TIVE'FREQUEHC!.O? PLRTICIPATION‘B!‘COTTAGERS IN
RECREATIONAL ACTIVITIES:

OTHER

OPINICON INDIAE NEWBORO BENSON CLEAR MOSQUITO SAND

NEVER 64. 3%
. 5%)
LEAST '
FREQUENTLY
LESS _
* PREQUENTLY ( 3)
. |
s MOST 15.5%
PREQUENTLY (13)
NO RESPONSE 14, 3%
' (12)

79.2% * 69.2%

6H  (36)
_. 1-‘3’ ) =
(1

3.9%  3.8%
(3 (2

7.8% 23.1%
(6 (12)
7.8%  3.8%
{ 5) { 2)

- 155 -

40.0% 75.0% 51.5%

" 6.T%
(1N ( 6) ) (61)
- - -’ D.9%
tn
13.3% .- - 2.8%
(2 | ( 3
26.7% 20.0% -  19.8%
(% (3 @
(N - (20)

(8 (6
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TABLE 39

STATENENT1: WATERSKIING INTERFERES TOO NUCH WITH OTHER
ACTIVITIES ON THE LAKE

OPINICON INDIAN NEWBORO PENSON CLEAR MOSQUITO SAND

sToNGLY  9.5%  22.4% 25.5%  12,5% 26.7% 50.0% 17.1%
DIsaGREE  (8) (7} (13 (2 (w2 (8
RODERATELY 35.7% 31.6% 27.5%  18.8%  6.7% - 50-0% 37-1%
DISAGREE  (30).  (28)  (18) (3 (v (2 (39
DISAGEEE  13.1%  21.1% 11,8%  12.5% 26.7% - 10.5%
~ (1) (16) ( 6). (2 (8 ()
UNCERTAIN  T.1%  7.9% 5.9% 12.5% 13.3% - 12.4%
. ( 6) (6) (3. (2 ( 2} . (13)
* AGREE 17.9% 9.2% 17.6% 25.0% 13.3% - 8.6%
5 (M (9. (w2 (9)
MODRRATELY 10.7%  3.9% 5.9% 12.5% 6.7% - 12.4%
AGREE (9 (3 (. 2 (0 « (13)
o ‘STRONGLY  -6.0%  3.9% 5.9%  6.3%  6.7% - - 1.9%
. AGREE (5 (3 (N (N (e (2

t

- . - 156 -




‘ } ' TABLE 40 _
' STATEMENT 2: THE LAKE IS NOT BIG ENOUGH TO ACCOMODATE A NUCH

HIGHBR LEVEL OF NOTOR-BOATING ACTIVITY.

L OPINICON INDIAR NEWBOBOIBENSOH CLEAR MOSQUITO SAND

; STRONGLY - 1.3% -3.9% - 6.7% 25.0%  2.9%
‘ T~ DISAGREE (1) (2 (M . (1 (3
HODBBITEL! 6.0’ 3;-9’ ‘7.8“ - 13.3‘ - 6.-"
DISAGREE (S), . (3) (8 (2). (n
DISAGREE 7.1%  5.3% 11.8% - 13.3% - 10.6%
. - ( 6) (49) (6 ) ( 2y (M
USCERTAIN  8.3%  6.6% 2.0% - . - 25.0% 10.6%
| (N () (v (A
“ RGREE  T.1%  1W.5% 21.6% - - 25.0% 10.6%
Co ( 6) (11) (11) (N (11
MODERATELY 32.1%  19.7% 27.5% 43.8% - . - 22.1%
AGREE o @n 5 Qe (7 T (23)
STROFGLY  39.3%  88.7% 25.5% 56.3% 66.7% 25.0% -41.3%
‘AGREE T(33) (37) (13 (9 (10) (NN (43
R ‘ R -
i ’
~ R ~
”
o
\"N\ v
-
H; -. ~

. ' . =187 -
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TABLE 41

STATEMEXNT é: THERE ARE TOO HANY COTTAGES ON THE LAKE

STRONGLY
DISAGREERE

MODBEATELY
DISAGREE

DISAGREE
UNCERTAIN
AGREE

MODERATELY
AGREE ’

STRONGLY
AGREE

OPINICON INDIAN NEWBORO BENSON CLEAR HOSQUITO SAND

6.0’
('35)

17. 9%
- {15)

25, 0%
(21)

14. 3%
(12)

17. 9%
(15)
18.3%
(12)

a.8%
(&)

7.9%
( 6)

14.5%
(1)

18.4%
(14) .

11.8%
(N

21.1%

1e)

11.8%
{9

14.5%
(1

5.9%
( 3)

21.6%
(11)

27.5%
(19)

15.7%
(8

13.7%
}'7)
13.7%
(%
2.0%
(n

- 158 -

6.3%
1

18.8%
(3

37.5%
( 6)

18.8%
3

6.3%
1

12.5%
( 2)

-1

3

13.3%  25.0%

*

7.7%
( 2) (N ( 8)
6.7% 25.0% 20.2%
1) ("N ’(21)
6.7% - 19.2%
(M (20)
26.7% 25.0% 18.3%:
(9 (N (9 -
20.0% - 18. 3%
03 ' (19
6.7% - 7.7%
("n (8

20.0% 25.0% $8.7%

«"n

( 9)



STRONGLY
DISAGREE

MODERATELY
DISAGREE

DISAGREE

TABLE 42

STATEMENT 4: CANAL TRAFFIC HAS INCREASED

OPINRICOX
9. 6%
(.8)
19, 3%
(16)

18. 1%
(15)

NODERATELY 7.2%
AGREE { 6)
. STRONGLY 4,8%
AGREE (%)
N
P e

HEWBORO BENSOW

INDIAN
7.9% 18.0%
( 6) (n
21.1%  18.0%
(16) (9
13.2%  10.0%
{10) (5
30.3% 44.0%
(23) (22)
7.9% 12.0%
(6 (6 -
10.5%  2.0%
( 8) ("
9.2% . nd

NS

r /

- 159 -

86.7%

(13)

6.T%
()

6.7%
tn

CLEAR MOSQUITO SAND

26.7%

w

13.3%
(2

6.7%
(1
26.7%
{ 9)

13.3%
{ 2)

13.3%
(2)

25.0%
()

25.0%
("N

(1

25.0%
(1)

7.6%
( 8)

21.0%
(22)

18.1%
(19)

33.3%
(35)
G, 9%
(5

13.3%

(19

1.9%
( 2)
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TABLE 43

STATENENT 5: THE QUALITY OF FPISHING IS ONSATISFACTORY

OPINICONY INDIAN NEWBORO BENSONW CLEAR MOSQUITO SAND

STRONGLY 2.8%  2.6% - - 6.7% 25.0% 2.9%
DISAGREE (2) (2) (G )) (1 ( 3)

MODERATELY 9.5% 13.2% - 9.8% 18.8% 6.7% 25.0% 15.2%
DISAGREE [ 8)  (10)  (-5) (3) (N (B (18

DISAGREE 13.1% ° 18.4% 13.7% 25.0% 6.7%° 50.0% 19.0%
(. a8 M (9 (1" 2 (20)

UNCERTAIN +0.7% 17.1% 7.8%  6.3% 13.3% - 14, 3%

(9 a3 (W (1 (2) - (15)

AGREE 13.1% _ 11.8% 15.7% - 7 e - 1w.3%
: an (9 (8 ("N . (15)

MODEBATELY . 26.2% 17.1% 27.5% 18.8% 20.0% -  18.1%
AGREE (22) (13) (1%) (3 £ 3) . (19)

STRONGLY  25.0% 19.7% 25.5% 31.3% 80.0% -  16.2%

AGREE (21) 15) (13 (5 { 6 (1N

'1_60" ) . "




. e -
STATEMENT 63 SHOUTING AND LOUD NOISES ARE A PROBLEM

" STRONGLY
DISAGREE

HODERATELY
DISAGREE

" DISAGREE

CNCERTAIN

. .. AGREE
nobznara;;

AGRER

STRONGLY
AGREE.

OPINICON INDIAN NEWBORO BEHSON CLEAR MOSQUITO
23.8% .

(20)

31.0%

(26)
21.4%

© . (18)

8. 8%
( 8F

13.1% .

(11)

§.8%
( qjﬂ

1.2%
N

TABLE 44

25.0% 29.4%
(19) " (15
39.5%  139.2%.
(30) 20
13:2%  9.8%
(10) (5
9.2%  3.9%
(7Y (2
9.2%  7.8%.
(7 (8 -
2.6%  5.9%
(2) ?)A
1.3%  3.9%
"N { 2)
.- 161 -

~

r

18@8’
(3

50.0%

KL

12.5%

(2

12.5%
(2)

.
a

6.3%
()

86.7% 75.0%

«n

133.3%

{5

6.7%
(7N

6.7%
G} [

3

25.0%
()

SEND

24, 8%

(26)

41.0%
(L&}

7-6"

(8

9. 5%
(10}

6.7%
()]

7.6%
( 8)

2.9%
(3)




STRONGLY
DISAGREE

MODERATELY
DISAGREE
DISAGREE

UNCERTALR

AGREE

.MODERATELY

AGREE

STRONGLY
AGREE

~

56.0%
(47

28.6%
(24) .

11.9%
(10)

2.4%
(2

1.2%
(1

TABLE 45 -

52.6% 47.1%
(80) (2%
28.9% . 31.4%
(22) (18)
5.3% 9.8%
(H (5.
. 9.2%  5.9%
{ 7)ﬁ ()]
- 2-0*
Cn-
2.6% .2,0%,
(2) ("
1.3% 2.0%
LN Y
.
v
- 162 =

43.8%

6N

43.8%

() I

6.3‘
«n

6.3%

(1
e

60.0% 75.0%

(9 (3N
26.7%  25.0%
(9 . ¢
13'- 3’ -
ta
- .4.

STATEMENT 7: THE ¥NO. OP SAILBOATS SHOULD BE CONTROLLED \;‘/’;//’/)r_

OPINIC2N INDIAN NEWBORO BENSON CLEAR NOSQUITO SAND

$6.T7%

{ 2)

.37.15
L (39

(3

39.0%
81

“n

10.5%
an

2.9%

1.9%
( 2 ,7/’*“’J_I

1.9%.
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| ~ TABLE &6 A _ i
STATEMENT 8: THE QUALITY OF WATER FOR sa'quinsl'Is POOR, .
- '. ,C_\ T : .'s""'.‘.
OPINICON Intx/au'nnanono BENSON CLEAR, NOSQUITO sagﬁ\'/'\ ~
STRONGLY  ~ 9.5% 19.7% 11.8%  6.3% 33(3% 25.0% 12.4% °
DISAGREE  ( 8) (15)  ( 6) (v {9 v 3 ..,
' MODERATELY 17.8% © 28.9% 23.5%  6.3% 20.0% ,25.0% 23.8%
DISAGREE (15) (22) (12) © (B (3) - (1) - (29
DISAGREE 8.3% 10.5% 5.9%  6.3% 6 - 9.5%
- AR S ) I -} {3 (n ¢ . 10 N
UNCERTAIN - 7.1%  6.6% 5.9%. " 25,0% 6.7% =~ - 9.5%
‘/‘ { €) ( 5) (3 (4 tn . (o) -
AGREE . 20.2%  14.5% -15.7% = 18.8%. 25.0¥8g5.0%

an - AN (s (H (B (D

MODERATELY 19.0% ~ 14.5% -19.6% 12.5% ~ - 25.0%
AGREE e)>~ - (1) (10 (2) ¢ 92

STRONGLY -~ 17.9%  5.3% 17.6% 25.0% 6.7% -

- kS

U

_AGREE (15" (8 (9 (8 (1 %
. . " .
N ! [ “ -
’ , ' "
S , . \
]
‘ ~.
- 4 '
- | B
. - * N .
" < 4 2 ’
. [}
. £ ! \ .
3 .'. .l('
e ™ T
W ol . i t
- ..- n ’ l hj\‘")
;- .
- 7 v
- ¥ , . . . .
. . . ‘ [ - wr
. ; , o 4 -
. C L, .
. - L] a .r * 8. ' . . ‘%
. ~-"163 =7, “ M A
. .t . C ey, . "
v ¥ o M- - P . . .
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) TABLE 47
STATEMENT 9: A SPEED OR ENGINE LINI? IS NEEDED OF NOTORBOATS
& ’ ' ‘ .
- OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND
STROBGLY  10.7%  9.2% 25.5%  6.3% 26,7% 50.0%. 12.4%
DISAGREE  ( 9) (7 (13 (N (w2 O3
i . MODERATELY 28.3%  9.2% 17.6%  12.5% 20,08 -  19.0%
- DISAGREE ‘n ("N (9% 2y (3 : (20} -
..+ DISAGREE  A.8%  9.2% 5.9% - . - 25.0% 4.8%
e o tmo (M Uy R RS
UNCERTAIE  11.9%  7.9% 9.8%  12.5% . 6.7% ' - 12.4%
Lad) (e (R (2T n 09
. AGREE 20:2%  14.5%  3,9% 12.5%  6.7% 25.0% 12.8%
0N (T (2 {2 (1"m" N (13)
“-mODERATELY. 17,9%° 18:4% .11.8%  25.0% - - 10.5%
- - aGREE . . (15) (') (& (& (-
STRONGLY  26.2%  3126% 25.5%  31.3% ®0.0% - 28.6%
AGREE - (22)7 0 (). (13 (S (6 - (30)
i - . .‘ | ‘
o .. L |
<~ i o )
L} L 4 & l . . . > ~ )' [N j
Y . - ' ! s | _— .
E ! - ' 4
: - -. . | ‘ " " r':'/
SR a O o . -
_‘ ; ‘ N .D'- . . - l.
- L ¢ &
| _ L . .
Coe e : ul , & - P ! -~ '
} . 7 ‘ v
TN ’ , - 168 - A
@ v [ < . i -
- fi - ".' ) v T - i .'.' < i
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—'“~—~”// AGREE

STATEMERT 10: ToO MANY PEOPLE USE THE LAK .

JBPIHICON INDIAR NEWBORO BENSON CLEAR MOSQUITO

STRONGLY
DISAGREE

MODERATELY
DISAGREE
DISAGREE
UNCERTAIN
AGREE

MODERATERLY

STRONGLY
AGREE

7.1%

(6) .
221 6%

(19)

26. 2%
" {22)

13. 1%
1)

25.0%
(21)

3. 6%

¢ 3)

2. Qx
(&)

9.2%

7

22. 4%
17

25. 0%
(19)

13.2%
(10)

19.7%
(15)

9.2%
(7

1.3%
(5

TABLE 48

17.€%
(9

31.4%

(16)

19.6%
(10)

11.8%
({ 6)

9.8%
(5

7.8%
(%)

2.0%

€1

18.8%
(3

31.3%
(53)

25.0%

I

12.5%
( 2)

12.5%
{2

13.3%
{ 2}

26.7%
( &)

13.3%
(2)

26.7%
( 8)

20.0%
( 3

75.0%

N

25.0%
(N

L

SAND
11.4%

(12) -

30. 5%
(32)

12.4%
(13)

21.9%

- (23)

16. 3%
(15)

6. 7%
(7

2. 9%
( 3)

g Ve



. "TABLE 49

-

STATEMENT 11: THE LAKE NEEDS NON-LOCAL BOAT CRUISE CONTROLS

<

STRONGLY
DISAGREE

MODEBRATELY
DISAGREE

disagree
uncertain

agree
lodefately
agree’

“sirongly
agree

[}

14, 3%
{ 12)

10.7%

({9

9.5%

( 8)

13. 1%
(1)

21.4%
(18)

14. 3%

(12)

16.7%

14

3.9%
(3)

7.9‘
( 6)

13. 2%
(10)

18. 4%
(14)

- ( 8)

26. 3%
(20)

19.7%
(15)

10.0%
(5

14.0%
«n

16.0%
( 8)

18.0%
9

10.0%
(5

14.0%
(N
18.0%
€9

2

- 166 -

6.3%
(n

12.5%
(2

37.5%
(6)

12.5%
{2)

"12.5%

(D

18.8%

(3 -

" 20.0%

( 3)

6.7%
("N

13.3%
(2)

6.7%
%

€.7%
(M)

46.7%

{7

OPINICON INDIAW NEWBORO BENSON CLEAR MOSQUITO SAND

25.0%  5.7%
N ( &Y

- 14,3%
(159)

50.0%
(2

8. 6%
(9)

29.0%  9.5%
(10)

M

- 20.0%
(21)

.= 21.9%
: (23)°

- 20, 0%
(21)



| Ctatenent 12: the number of canoeists on the lake IS A

strongly
disagree

noderately
disagree

disiéree

*

ancertain

agree

-

nodéfately
agzee S

strongly’
agree

TABLE 50

PROBLEM

opinicon indiaﬁ\ag:fg}% benson clear losdhito sand
72.4% S8.0%

70.7%
(58)

19.5%
(16)

8.9%
(4)

1.2%
(Y

1.2%
(1)

(55)

14.5%
(1)

5.3%
(9

5.3%
(4)

-
1.3%
(1)

143%
("N

(29)

32.0%
.( 16)

8.0%
( 8)

2.0%
("

81.3% BOQ% 100.0%

(13) {12 )
12.5‘ ¥6.7 -
2 (1
- . 13.3% -
( 2)
6.3% - -
(N
/
a r

68.6%

(72)

19.0%

(20)

6. 7%
(N

3.8%
(o,

1.0%
1
1.0%8

A



strongly
disagree

loderately
disagree

isaqree

ncerta;;‘i\\:;if
. '(1\‘

agree

moderately
agree. -

strongly
agree

\,

TlBLE 51

' STLTE!ENT 13: THE LAKE IS NOT AS PLEASAN

COTTAGE WAS BOUGHT

17.9%
(15)

26.3%
(20)

20.2%  \23.7%
(17)
(1. (8
2.6%
( 2)
13.1%  13.2%
{11 (10)
19.0 7.9%
16) . 6),
. {16} (.\)
15.5% -15.8%
'(13) - (12)

23.5%
(12)

23.5%
(12)

3.9%
(2

o

23.5%

aF;

opinicon indian nevboro benson clear

6.3%
("

43.8%

«mn

25.0%
( 8)

-
-

25.0%
(5

T AS IT WAS WHEN THE

Rosquito sand

26.7% 50.0% 24.8%

(4

33.3%
(.5)

13.3%
€2

6.7’
("

20.0%
(3

(2

50.0%
(2

—“

(26)

28.56%
(30)

16.2%
(17)

3.8%
Ca)

8.6%
(9).

. 9.5%.

(1% / -

8.6%
(9



TABLE 52 . .

I!PORT.hNCE OF COTTAGE SELECTION CRITERIA: PEACE AND .QUIET

'{ - OPINICONWINDIAN NEWBORO BENSON CLEAR MOSQUITO SAND
) . ) " )
-7 ROT - 1.3%  1.9% - - - 0.9% '
MPORTANT (1) ¢+ ‘ AR
FATIRLY . 10.7% _19.58 3.8%  6.7% 26.7%- -  19.8%
g IMPORTANT (9 - (15) ( 2) (1N ( Q) . (21)
. PXTRENEL¥ —89.4% 76.€% 90.a% 93.3% 73.3% 100.0% 75.5%
© IMPORTANT  (T5) (59). ®H (A, () (® (80 "
o . - 2.6% 3.8% ¥ . - - 3.8%
RESPONSE ( 2) ( 2) ) . (a)
Y | ) | | ' | )
: o " pABLE 53 ' u

+

IMPORTANCE OF.COTTAGE.SELECTION CRITERIA: GOOP VIEW'

s v

OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAWD,

WOT "<& .. 2% - o - - L = - 0.9%

IMPORTANT { 1) _ o e 0

! RLY 17.9%  6.5% 13.5% 13.3%  33.3% -  18.2%
Ikp RTANT 1 415) { 5) (7Y - 2y 5)F - {195)
EXTRENELY 61.0% ' 89.6% 82.7% = 86.7% ‘66.7% 100.0% 81.1%
 IMPOBTANE  (68) (69) (43 (13) - (10) (& - (86)
NO RESBONSE "~ 3.9% ‘'3.8% - - N

¢ 3) (-2) VA S ' - 09

N




~  TABLE SO

bl

INPORTANCE OF COTTAGE SBLECTIOR’CRITBRIA: PRIVACY

"

OPINICOF INDIAR NEWBORO BENSON CLEAR NOSQUITO SAND

TMPORTANT ( 1) | o )

PAIRLY 8.3%  7.8% 1.9%  6.7% 20.0% 25.0% 13.2%

IMPORTANT "( 7) _ (6 (1) (3 (S (14)

EXTRENELY ~90.5%  89.6% 96.2%  93.3% 80.0% .75.0% 82.1%

INPORTANT (76) €9 (@9 - (% ., (12 (3. (87

¥o - 2.6%  3.8% - - - 3.8%
* RESPONSE ' (2) (2 (%,

e,

~

< .o )"Q ' . . : .
' ' TABLE S5 S
TMPORTANCE OF COTTAGE SELECTIOR CRITERIA: GOOD SWIMMING

OPINICON IKDIANR NEWBORO BﬁﬂSOﬂ CLEAR MOSQUITQ SAND -
JEEEN . . .
ROT ' 10 2’ - 1.9* - - - . 0.95

) TIMPORTANT (1) . ‘4 . (- | R
. - PAIRLY 31.0% * 16.9% 19.2% 26.7% 33.3% 25.0% 17.9%

s _ IMPORTANT  {26) . (13) (10) (% (S). (-1 (19
EXTREMELY 67.9% 79.2% 75.0%  73.3% 66.7% 75.0% 77.4%
IMPORTART  (57) 1) ‘(39 . (AN (W0 (3 (82)
¥ C - 3.9%  3.8% - N 3.8%.
RESPONSE ( 3) J‘ 2> ) . (‘Q)‘

o £ , AN
_ i ]
v ‘ ) . b
{ . L R Y
4 e .
‘ * 170 :?/7/1 .' . \K ¢ i
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v

(m_// .o . " TABLE 56

. INPORTANCE OF “‘COTT!GE SELECTION CRITERIA: LARGE LOT

. a
-t

OPINTCON, INDIAN NEWBORO BENSON ctfnf’nosonxmo SAND
. \ -
o™ FOT - 3.6% ° 7.8% 1.9%  6.7% \6.7% - 0.9%
IMPORTAFT (3) (6) (1 . (W (N _ R}
"~ PAIRLY 26.2% | 28.7% -28.8% 33.3% 46.7% 75.0% 35.8%
INPORTANT (22) (19) (1% (9 (7 ( 3 (38)
EXTREMELY 70.2% ~ 68.9% 65.4% 60.0% 46J7% 25.0% 59.4%
IWPORTARNT  (59) (50)  (34) (9 (T (M (63
o - WO oz 2.6%  3.8% - - L 3.es

RESPONSE ‘ ( 2) ( 2) _ (9
“ T

4
r | TABLE 57
IMPORTANCE OF COTTAGE SELECTION CRITERII: GOOD PRICE FOR LOT
’ \ .
OPINICON INDIB}‘NBUBO‘R‘O BENSON C]'LELR !OSQiII'IO §AHD
NoT . 3.6%  3.9%. - , - 13.3% - -
IMPORTANT  ( 3) ( 3) - . {2 . .
" PATRLY . 36.9% 85.5% 38.6% 66.7% 60.0% -  32.1%
IMPORTANT  (31) (35) 2 (18" (10) (9 | (38)
EXTREMELY 59.5%  68.1% 53.8% 33.3% 26.7% 100.0% 59.6%
- IMPORTANT  (S0) (3N (28 - (% (W (% (63)
ke WO - - 2.6% 11.5% -~ ' - - 6.0%

RESEORSE (22 (8 - R 7

-

3




e ——— e

R

NOT
INPORTANT

PAIRLY -

INPORTANT

EXTREMELY
IKRORTART

. kxo '.

RESPONSE

IMPORTANCE OF COTTAGE SELECTION CRITERIA:

NOT
IMPORTANT

PAIRLY
INPSRTANT

BYXTRENELY
Iuponi!‘g

¥0
RBSPOHSE

16

OPINICON INDIAN NEWBORO BENSYN CLEAR NOSQUITO SAE? .
b .
- 13. 3% - 1.9%

T.1% . 3.9%

A
A

1.2’ _-.
on
N.1% 0 9.1

('6) (7

9B.7%  87.9%
(e

- 3.9%

( 3)

TASLB 58

COTTAGE .

( 6) ( 3) ( 20 (-2)
29.8% " 42.9% 38.5% 6€.7% 53.3% - - 32.1%
125) (33) @29 . (1) (8 (3“!
60.7% 50.6% 50.0% . 26.7% 26.7% 100.0% 56.6%
(51) (39) (26) (®H (8 (4 (60)
2.4%  2.6% 11.5%  6.7% 6.7% -  9.4%
(2 (22 (& (v (1 (10)
. -
{ e
TABLE 59

LAKE FRONTAGE

OPINICON INDIAN NEWBORO BENSON CLEAR !uosouuo SAND

.- - - . - 0-9’
(1
'5.8%  20.0% 20.0% -  10.4%
€A (3 (3 (1)
90.4%  80.0% 80.0% 100.0% '84.9%.
(47) - (‘21_ (12) (9 (90)
3.8% - - - 3,8%
(2) SN (%
<2 -
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) TABLE 60 4
IMPORTANCE OF COTTAGE SELECTIOR CRITERIA:' GOOD WATER QUAL-
' : ITY - : 7
® . OPIKICON INDIAN KEW BENSON CLEAR NOSQUITO SAND
FOT ., 1.2% - - - = 09w
IMPORTANT ( 1) _ ("N
_FAIRLY® . 6,0% 5.8%  6.7% - - 3.8%
IMBORTANT  { 5) 3 (N N (8)
BXTREMELY  91. 6.1% '90.4%  93.3% 100.0% 100.0% 91.5%
INPORTART - (TH  (H)  (37)y (%) (1) (& (97)
. , T % . . )
NO ¢ 1. 2“ 2.6‘ 3-8’ . - . - - 3.8%

RESPONSE (1 (2 (2 = . . ( 4)

.

TABLE 61

'INPORTARCE OF COTTAGE SELECTION CRITERIA: SIZE OF LAKE

-

L4

OPINICON INDIAN HNEWBORC BENSON CLEAR ¥OSQUITO SAKRD

-

HOT ' 7.1%  1.3% .3.8% . 6.7% 13.3% - 4.T%
THPORTANT (6) (1. (2 (N (2 . )
. . . . {\ 1:‘ )
FAIRLY. 81,7% 35.1% _23.1% 60.0% 46.7% 25.0% 36.8%
INPORTANT  (35).  (27)° (12) (9 (7 (1Y (39
EXTRENELY 51.2% 61.0% 69.2% 33.3% 80.0%° 75.0%. S8.7%.
IMPORTANT  (43). (47) _  (36) {5 - {6) (3 (58)
NO . > - 2-6’ 3.8’ -‘ o= | T ‘.3"8‘
RESPONSE o2y 2 ' L . ()

L4

-
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‘ TABLE 62

INPORTRANCE OF COTTAGE SELECTION CRITERIA: CLOSE TO FRIENDS

?

OPINICOR INDIAN KEWBORO BENSON CLEAR MOSQUITO SAKD B

NOT - 31.0%  32.5% 34.6%  60.0% -26.7% 50.0% 33.0%
INPORTANT A26) . (25)  (19) (6) . (8% (2 (35
FAIRLY 44.0%  36.4% G04% 53.3% 53.3% S50.0% 37.7%
INPORTAYT 37y, (28) (21) 18) ( 8) (2 (40)
EXTREMELY  23.8% 28.6% 21.2%  6.7% 20.0% -  22.6%
TMPORTANT  (20)  (22) (1) (1)  (-2) (28)

., ¥O . .2%  2.6%  3.9% - - - - 6.6%
RESPONSE ~ (1) (2) (2) _ - «7

TABLE 63

.IMPORTANCE OF COTTAGE SELECTION CRITERIA: GOOD RORD ACCESS

- : OPINICON INDIAN NEWBORC BENSON CLEAR MOSQUITO SAND'
ROT *  9.5%  3.9% 25.0% -© -  20.0% -  18.9% .
IMPORTANT (8) ~ ('3) (13) 3 (20) )
PAIRLY - 61.7%  33.8% 80.8%  60.0% GG.7% 50.0% 17.9%
INPORTANT  (35) (26) @ - (9. M (2 (19

_EXTRENELY 67.6%% 59.7% 28.8%  40.0% 33.3% 5$0.0% 58.5%
THPORTART . (40)  W6) (15 (6. (9 (2 (62)
¥0 . 1.2% 2.6%  s5.8% - - . &, 7%
RESPONSE (-1 C2) ( 3) , , “~ (.S)
. . ~
. - L em- L,



" TABLE 64

; IHPORT!HCE OF COTTAGE SELECTION CR{??RIA: CLOSE TO A
i PROVISICHN CENTRE

OPINICON INDIAN NEWBORO BENSON CLERR HO%QUITO SARD

@ gor "23.8% 14.3% 26.9% 46.7% 26.7% - 19. 8%

: . INPORTART (20}  (11)  (18) (7 (9 S(2m
PAIRLY  65.5% 61.0% 50.0% 46.7% 60.0% 75.0% 53.8%
IMPORTANT  (55) (47)  (26) (7 (9 3 (5T
BITREMELY 10.7%  22.1% 17.3%  6.7% 13.3% 25.0% 18.9%
'IHPORTANT  ( 9) (Y - 9 (1" (2 (1 - (20)

> NO . - 2.6% s5.8% - - - 7.5%
o : ONSE RN PR - : ; ( 8)

ﬁﬁ': .

L -1
TABLE 65
IMPORTANCE OF COTT!GE SELBCTION CRITERIA' HOT TOO'EAB FROM
PERHLHEHT RBSIDBHCE
OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND
'NOT 29.8%  19.5% 32.7% 26.7% 13.3% -  18,9%
INPORTANT . (25) (15) {17 (U ay ( 2) L (20)
= " PAIFLY . 39.3% G48.1% 50.0% 33.3% 66.7% 75.0% 37.7%
1 IMPORTANT  (33) (37) (26) _~(5 . (10). (3 a0y
zxrnnugnx 29.8% .26.0% 13.5% 40,0% 20.0% :Plz; 35.8% o
IHPOBTANt (25) - (20) (M (6) (3 . (M (38) - *»
. O 1,2%  -6.5% '3.8% - -7 . 7.5% :
_ ; = RESPONSE ~ (1) Sy (2 LT s) ,J//~7

. .

. i .

. N i ~ - o

1, . “ - N ) R .
[y . . . . V' i
- i ' . ! . PN :
. . N * . » N
* . ] e -
- - .
L .. =175 -
. . ) . L .
,
M .




| ' - \zagir® 66
SATISFACTION WITH COTTAGE SRLECTION CRITERTA: PEACE ANB
QUIBT

[
L]

'4 DPINICON INDIAN REWBORO BEﬂSON CLEAR HOSQUITO SAND

NOT AT . 3.6%  2.6% . - - - - 3.8% ]
ALL ) (2 L e .
annouanLz 38.5% 31.2% 25.0% 26.7% 20.0% - _ 29.2%
(29) (2%) (13) ( Q}.f ( 3) (31
EXTRENBLY 58.3% 61.0% 73.1% -73.3% 73.3% 100.0% 62.3% .
WELL (49) an (38) (1. (V. (8). (66 a
Lt » ) - oL
. NO 3.6%  5.2%  1.9% - - ., = 8.7%
RESPONSE  (3) (W (1 L sy
. | JEUEN U |
-
TABLE 67

SATISPACTION WITH COTTAGE SELBCTIOH‘CRITERIA' ' GOOD VIEW.

>~

OPINICON IHDILN NEHBORO ENSOH CLBlR HOSQUITO SAND

JMOT AT ALL - ©1.3% 1_ - 7 - 6JI%. - . 0.9% .
o (1N L - (_1)
" ADEQUATELY 14.3% . 10.4%  19.2%  13.3%  13.3% - 12.3% ‘
- . (12) (.8) (10) ( 2) ( 2) 13y . ‘
& BXTRENELY 82.1% ' 81.8%  78.8% 86.7% 3. 3% 100. os- az.1s ‘
WELL {69) -(63) @)’ (13 - ( GL- (87) -
- .
o RESPONSE 3. 6% 6.5% 1.9% - 6.7% - _q,vs
- ' i 3) (5) (N () I A5
S S el .
o™ * .. - - ) . ‘n
N —~ . :
. R
R . , - )

AR U LN




L
&

- ' . NO RESPONSE

© SATISFACTION WI

TABLE 68

-

COTTAGE SELECTION CRITERIA: PRIVACY

- OPINICON INDIAN WEWBORO BENSON CLEAE HOSQUITO SAND

NOT AT-ALL  3,6%
AR A
ADEQUATELY 31.0%
L . (26)
EXTREMELY _619%
WELL (52)
‘ 90
3.6%
_ ( 3)
Y.

SATISPACTION WITH COTTAGE SELECTION CRITERIA:

'

NOT ‘AT ALL  9.5%
. (8) .
ADEQUATELY 44.0%
' (37)
_EXTREWELY  42.9%
WELL (36)

—

NO' RESPONSE 3.6%.
’ {3)

3.9% - Do - - 3. 8%
) . . ' (W),
20.7%  19.2% 53,3% 6.7% -  25.5%
(19) (10) (8 (M 27
. 66.2% 716.9% U6.7% B6.7% 100.0% 66.0%
(51) (40) (.7 - (13) (% ° (70)
5.'2‘ N 3‘. 8* . - 6.15 - li. 7‘ .
¢ a) { 2) ] .1 (5
~J : .
F. 3
XN
TABLE 69 |
GOOD SWIMNING
' . - - . ' v j'.-l"\~
- OPINICON INDIAN NEWBORO BENSON cLEAH NOSQUITO SAND
3.09’ 9.6‘ 13-3‘ ‘ 6-75' - 8-5‘
(5 (A (9)
19.5% ' #0.4% 53.3% 13.3% 50.0% 32.1%
(15) (21 (8 -2 (2 (38},
70.1%  86.2% 33.3% 73.3% ,50.0% S4.7%
S (58) (28 (%) () (2 (58
6.5%  3.8% - -  6.7% - n.7%
(-5) (2) (.M { 5)
/’ . ..'
¢ - 177 -

~




, - o
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TABLE 70 ' .
<t | SATISPACTION WITH COTTAGE SELECTION CRITERIA: - LARGE LOT

OPINICON INDIAN NEWBORO Bﬁnsou‘cignn MOSQUITO SAND
- NOT AT ALL ~3.6% 5.2% . - .  €.7% - - 3.8%

(3 Y S} , e
'ADEQUATELY 36.9%  31.2% 28.8% #6.7% 6.7% - 30.2%

(31) (2) . (135 (Mm. (1 " (32),
* EXTREMELY 56.0% 58.4% ‘67.3% 46.7% 86.7% 100.0% 61.3%

WELL (a7) (#5)  (35) (8 (13 (4 , (69
NO RESPONSE 3.6% = 5.2% 3.8% - 6.7% - . 8.7%

: ' (3 (H 2 e (&)

- TABLE 71

SATISFACTION WITH COTTAGE SELECTION CRITﬁRI;: GOOD PRICE
: FOR LOT ' ’ )

OPINItON INDIAN .NEWBORO BENSON “CLEAR MOSQUITO SAKD

NOT AT ALL 1.2%  1.3% - - = - 2.8%
* (1 "N . . | (-3
ADEQUATELY 4#0.5% #8.1% 38.5% 60.0% 26.7% - 35.8%
(38) (37) .. (200 (9 _ (4 | (38)
. ' r _
‘ *EXTREMELY 56.0% 085.5% 51.9% 40.0% 86.7% 100.0% 61.3%
. - WELL a7 (35) 27 { 6} {13) (4) (65)
HO RESPONSE 3.6% 5.2% 9.6% - 6.T% - 8.5%
e ( 3) ( 4) { 5) (1) (9N
; . B | 1 _ . .
i : . i
. ™~

~~



‘ . TABLE 72,

”»

SATISP!CTION WITH COTTLGE SELECTION CRITERIA: GéOD PRICE
, e "= ROR COTTLGE ) '

op:nxcon_;nnxan REWBORO BENSON éLEnifqosquTo SAND
© NOT AT ALL 1.2%° 1.3% - - T - - 2.8%

(3D SN G } g . (3). .,

. - - \ L3 . ’
ADEQUATELY «J;f;;/’ 42.9% 40.4% 60.0%  20.0% 25.0% 35.8%
’ {35} Lo (33). - {21) (9 (=3) R (38)

EXTREMELY 52.4% 48.1% 50.0% 40.0% 60.0% 75.0% 50.9%
RELL - 8L @7) (26 (6 (9 (3 (5%

. . : v ‘ .
NO RESPONSE 4.8% 7.8% 9.6% . =~~~ 20.0% - 10. 4%

() ( 6) (5) - (3 BRER))

TABLE 73
SA&ISFACTION WITH COTTAGE SELECTION CRITERIA: LAKE FRONTAGE

OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND .

NOT AT ALL - . 2.6% - - - - 3.8%
(2) N
ADEQUATELY 23.8%  13.0% 13.5% 53.3% - & "22.6%
. (20) (n (7N (8 : (24)
'EXTREMELY  72.6%  79.2% B4.6% 46.7% 93.3% 100.0% 68.9%
WELL e1) ©1) e (T (@, (&) (73
NO RESPONSE .3.6%  5.2% 1.9% . - 6.7% - 4.7%

sy (®m (1 - KEH ( 5)

- 179 -




-

. 7 QUALITY
—\ “ -
OPINICON INDIAN NEWBOEQ BENSON CLEAR
NOT AT ALL 7-1% « \72.6% -1.9% -  13.3%
{6). 2) (1 ‘ (2
ADEQUATELY 38.1%  20.8% 0% €66.7% 20.0%
' : (32) (16) (26) 0) (3 -
EXTRENELY 50.0% 70.1% 46.2% 33.3% 60.0%
- WELL {82) - (SH) (24) ( 5) (9)
NO RESFONSE ~4.B%  6.5% .1.9% - 6.7%
' (8 (5 (n (M
N _ .
] ’.
,  TABLE 75.

. TABLE T4 ¢ o -

SATISFACTION RITH COTTAGE SELECTION CRITERIA:

-

~ SATISFACTION WITH COTTAGE SELECTION CRITERIA:,

OPINICOHIINDILN NEWBORO BENSON CLEAR

. ROT AT ALL - ' 2.6% - ~-- -
~ - St
ADEQUATELY 31.0% 23.8% 15.8% 40.0% 33.3%
" (26) (18 (8 (6 15
'EXTRENRLY 65.5% 67.5% 82.7% 53.3% 6€0.0K
WELL 155) (52) . ‘43 (8 (9

. 6.5%" "1.9% '€.7% 6,T%
(5 (H (N ("

NO' RESPOBSE 3.6%

- 180 -

GOOD WATER °

MOSQUITO SAND

. - 6;6‘
(7
50.0% 21.7%
(2) , (23
50.0% 66.0%
(2" (0
- 5-7!

{ 6)

-

STIZE OF LAKE

' MOSQUITO SAND

- 0.9%
LR}

- 29.2%

(31

100.0% €4.2%
(‘%) (68)

- S5.JT%
{ 6)°



&

TABLE, 76

EA

>

¥

SATISPACTION WITH COTTAGE SELECTION CRITERIA: CLOSE TO
AR : PRIENDS : -
i} OPINICON INDIAN WEWBORO BEFSON CLEAR NOSQUITO SAND
FOT AT ALL 2.4%  6.5% 5.8%  6.7% - - 9.4%
(2 (5 ( 3) "N (10)
ADEQUATELY 45.2%  37.7% 50.0% 80.0% 33.3% 50.0%‘ 41.5% °
) (38) (29 (26) { 6) (5) ( 2) (a4)
EXTRENELY 68.8% 50.6% 40.8%  53.3% 60.0% 50.0% 43.4%
WELYL, @ @9 @) (8 (9 (2) (6
KO . - 3.6% S.2%  3.8% - 6.7% - 5.7%
RESPONSE  (3) - (4) (2 e ©(8)
-9
o "
. \
TABLE 77

SATISFACTION WITH COTTAGE.SELECTION CRITERIA: GCOD ROAD

NOT AT ALL  4.8%
T
ADEQUATELY 48.8%
. (1)
EXTREMELY ~ 41.7%
WELL (35)
NO' . B.B%
RESPONSE - (-4)

ACCESS

1.3% 23.1% -
1 {12)- '
27.3% 50.0%  46.7%

2 @e (M
66.2% 23.,1% .53
, (91) (12) 8)

5.2’ -3-8’ -

s (2 -
r f }

' OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND

-

20.0% 100.0% 14.2%

(3

) ¢15)

- 36.8%

(39)

- - 42.5%
‘(85)

- . .,6.6%
(N

TN AT 2



D - A -
. .
e ey 1o+ a1 s s £ e g o 4 e | e 4 STt rn e Ber e = o .
‘a : S . ' /
- . . . -
.

o
— - . ) /H).
TABLE 78 . . |
L S
sar:srxcrxon WITH COTTAGE SELECTION cnxwza:n- CLOSE TO
PROVISION - cnnwan
. - '*- M ' )
~' ) ! OPINICON INDIAR NEWBORO HE@ CLEAR MOSQUITO SANWD
NOT AT ALL 4.8% - 1.3% 7.7% - 6.7% - - 4.7% .
. ' (e") (1 . (% ) )
* i ) ‘-‘- 'v
ADEQUATELY 64.3% 46.8% 65.8% 73.3% 53.3% 100.0% "61.3%
e _ (54) (36) ° (39) (11 ( 8) (& - (65)
EXTRENELY  27.4%  46.8% 23.1%  26.7% 333k . - _ -27.4%
WELL (23). (36) (12} (% . 5 (29)°
O ., 3.6%  5.2% 3.8% - 6.7% --  6.6%
RESPONSE © ( 3) ( ) {2 g (1 ("N
>,

‘TABLE 79
sam:srncrxon WITE COTTAGE SELECTION- cnxwznxa- 5OT TOO FAR
. FROM PERMANENT RESIDENCE

- - . )
. -

OPINICON INDIAN NEWBORO BENSON=CLEAR MOSQUITO wav‘
. - L ; . . N
FOT AT ALL 15.5% 16.%% 19.2% - '~ 20.0% - 6.0%
3 a3 an . (H - o
LDBQUATELI BU.OK - 80.3% 88.1% 53.3% 26.7% 50.0% 45.3%,
(37 (31) (25) ( 8y t%) (2 (48)

BITEEMELY 35.7%  33:8% 30.8%  06.7% 46.7% S50.0% 30.2%

o " WELL+ .- . (30) . (26) (16) (7 (7 2y, (32)
o 8.8%  9.1%  1.9% - 6.7% - 8. 5%
RESPONSE  ( &) (D (M — " 9)

e o




TABLE 80 N -

DEGREE TO WHICH COTTAGERS WOULD TOLERATE. TYPES OF. -
DEVELOPHENT. PUBLIC ACCESS POINT

OPINICON INDYAN Nxabqao BENSON CLEAR MOSQUITO SAND

. s '
1.9* - ) - - i ~a% .
(N (f ; ,j’:r;é <

.AS A NEIGHBOUR 3.6%

(3)
WITHIN LINE OP 6.0% ./1.3% 13.5%  6.7% 13.3% 25.0% 8.5%
SIGHT.. - {5 - i 1) ("N ("1) A2y (N (9
ON LAKE BUT = 52.4% |49.4% 67.3% 40,08 80.0% -  55.7%
FOT IN SIGHT  (at) ((38) "(35). (6) (€ ° L (59)
NOT ON LAKE 35.7% 48.1% 15.4% 53.3% 46.7% 50.0% 29.2%
ATAALL . (30) @M (B (& (T (2 . (.
_FO RESPONSE 2.4%  1.3% 1.9% . - - 25.0%  8.7%
(2) (M (G : " (5
. 1
- N ’ N
TABLE 81

DEGREE TD WHICH COTTAGERS WOULD TOLERATE TYPES OF -
DEVELOPBEﬂT' PUBLIC PICRIC GROUND .

) dPIHICOH INDIAN BEWBORO BENSON CLEAR MOSQUITO SAND

AS A NEIGHBOUR 1.2% . - - - - - . 1.9%
(M [/~ | I
WITHIN LINE OF 3. 6% - - - - 25.0% 3.8%
STGHT - - Cor , (H (w
ON. LAKE BUT 31.25° 48.1%  40.0% .26.7% -  .43.4% -
SOT IN SIGHT (24)  (29) te)y (® (46)
' NOT ON LAKE 66.2% 34.€% 60.0% 73.3% 50.0% 47.2%
* AT ALL (51) {18) (9 an-. 2 (50)
O RESPOWSE 2.4%  2.6% - 1.9% - - . - /} 25.0% 3.8%

; ( 2) L2 e - R L (&)

¢

- 183 -
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Tlﬂgé 82

DEGREE TO.UﬁICB COTTAGERS 6OULD TOLERATE TYPES OF

DEVELOPMENT: PRIVATE CANPGROUND

OPINICON INDIAN EEWBORé BENSON CLEAR HOSQDIFO SAND

~

AS A WNEIGHBOUR -

RITHIN LINE

NO RESPONSE

-~

~

AS A NRIGHBO

SITHIN LINE
SIGHT

ON“LAKE BUT
NOT IN SIGHT

NOT ON LAKE
AT ALL

NO RESPONSE

L 4 .

< (3)

40.5%
(38)
52.4%
(84)
3.6%
( 3)

1.3%

15.4%
RIFRE)
31.2%  48.1%
(28)  (25)
64.9% 38.6%
(50) - (18

2.6%  1.9%
( 2) ("N
TABLE 3~

v

»

-
P

<

€ 3)

- (12)

( 1)
6.7% 25.0% -
(M (M
- 34.9%
(™ E
80.0% 66.7% 50.0%/ 58.5%
(10) (2) {62)
- 25.0% S5.7%
(N (8

2070%  26.7%

T6> WHICH COTTAGERS WOULD TOLERATE TYPES OF
DEVELOPMENT: YOUTH CAMP

-

. 0.9%

OPINICON INDIAN NEWBORO BERSON CLEARR MOSQUITO SAND

uR
(3)

4.0%
(8)

46.a%
{39)

OoF

9G; 0%
37)

1.2%~
N

3. 6%

v
- -

7.7%

 6.5%
(5. ( 3)
37.7% 50.0%
(29) (26)
53.2% 40.6%
(41) ~121)%
2.6%  A.9%
( 2) (1\)

- 184 -

ST

o~
s

26.7%,

( 40
73,3%

n

-

6L TR

(SR

33.3%
(93

60.0%
(9N

25.0% °
{n

'25.0%
tn

25.0%
{1

25.0%
"N

2.8%
( 3)
4.7%
(9

48.1%
(51)

39.6%
(42)

8.7%
)



TABLE 84

DEGREE TO WHICH COTTAGERS WOULD TOLERATE TYPES OF

DEVELOPMENT: .

A9
OPINICON INDIAN
AS A NEIGHBOUR

PROYINCIAL PARK

1.2’ 2.6’ 1.9! -
(. (22 D
WITHIN LINE OP 6.0% 1.3%  15.4%% -
SIGHT . (S) (1 (8
ON LAKE BUT 36.5% 28.6% 30.8% . 13.3%
NOT IN SIGHT . (29) {22y  (16) « 2)

" HOT OF LAKE  56.8% ° 64.9% 48.1%  86.7%
AT ALL (46) _/ (50)  (25) (13)
NO RESPONSE 3.6%  2.6%  1.9% -

{ 2) (2) - ("1
TABLE 85

’

NEWBORO BENSON CLEAR MOSQUITO SAND

6.7%
("

20.0%
(3

73.3%
an

.

N

<

50.0%
(2

«50.0%
(2

DEGREE TO WHICH COTTAGERS ﬁOULD-TOLERATE TYPES OF

DEVELOPHENT:

B

AS A NEIGHBOUR

-
"

TRAILER PARK

WITHIN LINE 1. 2% - 5.8% -
SIGHT- (1. (3
OF LAKE BOT  11.9% 11.7% 25.0% -
NOT IN SIGHT (10) ' (9) (13
NOT ON LAKE 84.5% B85.7% 67.3% 100.0%
AT ALL (11 .(66)  (35) (15)
‘NO RESPONSE 2.8%  2.6%  1.9% -

2y (2 (n

- 185 - 186 -

[

20.0%

(3

80-0’ '
(12)

50.0%
(2

50.0%
( 2)

A

OPINICON INDIAN NEWBORO BENSON CLEAR NOSQUITO

2.8%
(3)

8.7%
(5)

30.2% -
(32)

57.5%
61}

4. 7%
(S

SAND
(n

18.9%
(20}

75.5%

(80)

8.7%
{5)

R



'TlgLE %% -

*

DEGREE TO WHICH COTTAGERS WOULD &OLERﬁTE TYPES OF ._
DEVELOPNENT:.

WITHIW LINE OF

' SIGHT

ON LAKE BUT

HOT IN SIGHT

ROT ON LAKE

AT ALL

NO RESPONSE -

4. 8%
( %)

38. 1%
(32)

54, 8%

(46)

2.4% .
{2)

3.9%  11.5%
- 3) ( 6)
36.4% 53.8%,
(28) {28)
58.4% 32.7%
{as5) (17 .
1.3* 1.9%'
(n "
TABLE 87

TOURIST LODGE"

- 6.1*

N

20.0% 40.0%

( 3) { 6)
80.0% 53,.3%
-~

-~ 1.9%.

{ 2)

N

- 7 3sg%"

~ (41)

50.0% 53,8%
(2" (s7)

50.0%
{2)

= q‘.—,’
( 5}

DEGREE TO BHIGH.COTTAGERS #00LD TOLERATE TYPES OF

DEVELOPMENT:

AS A NEIGHBOUOR 19.0%

WITHINX LINE OF

SIGHT

ON LAKE BUT
NOT IN SIGHT

HOT ON LAKE
AT ALL

HO RESPONSE

(1€)

29. 8%

(25)

33.3%

(28)

13. 1%
(1)

4.8%

" (8)

16.9%
(13}

13.0%

(10)

36. 4%
28)

28.6%
(22)

5.2%
(4)

OPINICON INDIAN NEWBORO BENSON

23.1%
(12)

26.9%
(18)

36.5%
(19)

9. 6’
( 5)

3.8%

(2

- 187 -

ONE NEW COTTAGE

/
40.0%

33.3% 4 o= 21.7%
( 6} (5 (23)
13.3%  6.7% 25.0% ‘25.5%
(2 1) (G} (27)
40.0% 33.3% 50.0% 27.4%
(6) (5) 2y .29
6.7% 26.7% - . 17.0%
(N L8y
- - - 25.0%  8.5%
) (9

CLEAR MOSQUITO SAND

0.9%

OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND ~
AS A NEIGHBOUR:

«

e

o
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' » _ TABLE 88 : o '
DEGREE-TO WHICH COTTAGERS WOULD TOLERATE TYPES OF
DEVELOPMENT: TEN NEV COTTAGES
OPINICON INDIAN REWBORO BENSON-CLEAR MOSQUITO SAND
: ' o ] .
AS A NBIGHBOOR 2.8% - - ' = " 6.7T%  13.3% - 1.9%
, 2 S G N ( 2) 5
WITHIN LINE OF 11.9%  7.8%  -1.9% - .13.3% 25.0% 4.7%
SIGHT {10) (6 (1) o (Y (s .
' ON LAKE BUT 39.3%  29.9% 63.5% 53.3% 13.3% -  §9.1%
NOT IN SIGHT {33) 23y (33) (8 (2 (52) &
. . - ) !
FOT OF LAKE - 41.7% 58.4% 30.8% 40.0% 60.0% 50.0% 40.6%
AT ALL (35) (45) (16) (8 ‘(9 {2 (43)

NO RESPONSE ° 4.8%  3.9%  3.8% - -  25.0% 3.8%
' (%) (N ( 2) . (N ( 4)

|
k
' ‘ |

]

TABLE .89

DEGREE TO WHICH COTTAGERS WOULD TOLERATE TYPES OF
DEVELOPMERT: COTTAGE SUBDIVISION '

. -
[N [ ' . f

QPINICOE INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND,
AS A NRIGHBOUR . - - - - s

WITHIN LINE OF 3.6% 3.8% - - -

- 2.8%
SIGHT - (3} 2 s (3)
ON LAKE BUT 19.0%  16%9%  40.4% ,80.0% 20.0% 25.0% 34.9%
FOT IN SIGHT 16y (13 (21 6y (2 (. @30
. ’ 1 e - .
NOT ON LAKE 72.6%  79.2% 53.8% 60.0% 80.0% 50.0% 57.5%
- . (81), (61) (20 (9 (123 (2 (61
NO RESPONSE . 4.8%  1.3%  3.B% - - 25.0%  4.7%
‘ (W {1 (2 (N (5

- 188 -
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RANKIHd OF PARTICIPATING GROUPS IN PLANNING PROCESS: COTTAGE

RAN
1

NO RANK

OPIFICOR INDIAH.NEHBORO BENSOR CLERR HMOSQUITO SAKD
63.1%

(53)

15.5%
(13)

6.0%
(5

4.8%

{8

10.7%

(9}

e

" TABLE 90

75. 3%
. (58)

14.3%
an

- 5.2%
4

OWNERS

" 63.5%

(33)

" 15.8%
( 8)

5.8%

«3)

-3.8%
(2)

11.5%
6

-

o

A\

46.7% 73.3% 25.0% 69.8%

(n .1

26.7% 20.0%
(8 (3

13.3% 6.7%
(2) ()

%)

50.0%
( 2)

25.0%
("

(18)

15.1%

(16)

2.8%
{3) .

~.

~ 0.9%

(N
11. 9%

(12)




.
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-~

_ TABLE 91

RANKING' OF P!RTICIPATIHG GROUOPS IN PLAEEING PROCESS'
' : PROPERTI OWNERS

RANK

NO RARK

~

OPIEILCON IHDIAN.hBﬂ30k0 BENSON CLEAR

36.9%
{31)

33.3%

(28)
6.0%

(9)
4..8%
(%)

3.8%
(.3},

15.5%

13)

33.8%

(26)

40.3%
31

5.2%

| ¢)f

3.9%
M 3)

1.3%
("N

15,6%
{(12) .

38.5%
(20)

36.5%
(19}

7.7%

(8
1.9%

(G

3.8%
{2

11.5%
(6

- 190 -

26.7%
(9

33.3%
{(5)

20.0%
(3
6.7%

(T

13.3%
{ 2)

26.7% -

{(4)-

86. 7%
(M

6.7%
(M

'20.0%

(3)

-

MOSQUITO SARD

95.0% . 37.7%
(3) (a9

Nt 9.6‘“
[ea2y
=, u.?’

()

- 1.9%
{2

- 3.8%
(%

25.0% 12.3%

(S I k)
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\ ~ TABLE 92
RANKING OF PARTICIPATING GBOUPS IN PLANNING PROCESS:
LAKE USERS . -
" S | . -
J : * OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND _
RANK -
1 7. 1% 3.9% 5.8% - - 25.0% 2.8%
( 6) ( 3) -] «(n (3
2 - 2.4%  1.3%  1.9% - - - 3. 8%
: { 2) (1 ("N { %)
3 T7.1% 6.5% 5.8% 7 - - . 6.6%
¢ - { €) (% (3 . (7N
4 " 4.2%  3.9%  3.8% .6.7% 6.7% - 4. 7%
(1N (3 (2 (G} (" (5
- 5 L 2.8% 2.6% 3.8% 13.3% 6.7% - 1.9%
( 2) ( 2) (2 (2 (N { 2)
6 8.8%  1.3% - - - - 5.7%
{4) (1 ' | ( 6)
7 - - - - - - 0.9%
. |9 ¥ ("N
NO RANK 75.0% B80.5% 78.8% 80.0% 86.7% 75.0% 73.6%
{63) (62) (41) (12) (13) ( 3) (78}
;a '_\‘- .4."",* l !
- _
N
-39 -~
)

BLL‘/\

—

|
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e

KO RANK

33.3%

TABLE 93

ATING QﬁOUPS IN PLANNING PROCESS:

GO?BBEHEHTS

-t

LOCAL "

.

INDIAN NEWBORO BEHSON CLEhR HOSQUITO SAND

]

6 I% .

(1

"60. 0%

(9

e

(. 9)

16.9%  19.2% 13.3%
(13) (1) (2
9.1% .25.0% 20.0%

™3 (3
(23.4%  23.1% 13.3%
(18  _2) (2
11.7% 7.7% . 6.7%
(9 (m N
- 2.6% - 3.8%  €.7%

. (’2) 02y 0

.- - 6.7%
.,
36.4%  21.2% 33.3% 33.3%
. (28) {(11) (5
v
9

- 15.1%'
(16)
- . 17.0%
.l (18)
50.0% 26.4%
(2)  -(28)
- '5.7%
( 6)
Trame 3.8%
e ()
- 1.9%
) (2)
50.0% 30.2%

(2 (32)
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TABLE 94

RANKING OF PARTICIPATING GROUPS IN PLANNING PRdbESS:
PROVINCIAL GOVERNMENT AGENCIES

OPiNICON INDIAN NEWBORO BENSON CLEAR MOSQUITO

RANK .
1 . 16.7%  16.9%  19.2% 20.0% 6.7% -
- (18) (13) (10) 3 (v -
2 " 15.5%  6.5%  13.5% 13.3% 13.3% -
(13) ( 5) (a2 -(2
3 13.1%  13.0%  23.1% 20.0% - -
an - @) 2 (3
4 13.1%  16.9%  19.2% - 20.0% 26.7% 25.0%
' (11) (13) {10) (3 (M ("
5 3.6%  6.5%  5.8% -  g.7% -
(3) (5 (3 (1

NO RANK 38.1%  80.3%  19.2% 26.7% 46.7% 75.0%
- {32) (31) (10) (% (7} ( 3)

- 193 -

SAND

11.3% °
(12)

12. 3%
(13)

15. 1%
(16)

19. 8%
(27)

5.T%
( 6)

35.8*
(38)



R

e te——

RANK
T 9.5%
‘ ( 8)
2 . u.8%
( 8)
i 3 . 9.5%
( 8)
X &« 2.6%
‘ .2
5 7.1%
* ‘ 6" ,
6 1. 2%
(1)
7 1.2%
| ¢
. ‘NO RAFK 64. 3%
“ (58)

6.5%
¢35
3. 9‘
{ 3)

" 5.2%
( )
7.8%
( 6)
7. 8%
{ 6)

.5.21
()

63.€%

(49)

TABLE 95

3.8%
(2)

1.9%
I
11.5%
( 6)

13.5%
«mn

- 7.7%
( o)

" 61.5%
(32)

- 194 -

53.3%

13.3%
(2

€.7%
(S}

13.3%
( 2)

13.3%
{ 2)

-

(9

6.7%
( 1
13.3%
( 2)

6.7%
("

73.3%
(1)

4

25.0%

N

75.0%
{ 3)

RANKING OF PARTICIPATING GROUPS IN PLANNING PROCESS:
s * PEDERAL GOVERNMENT AGENCIES

OPINICON INDIAN NEWBORO BENSON CLEAR MOSQUITO SAND

_7.5%

(, 8

4.7%

( 5)

9.4%

{1

9.4%

(10

12.3%

(13)

’

7.5%

(8

]

49. 1%

(52)

B L PPN



TABLE 96

RANKIRG OF PARTICIPATING GROUPS IN PLANNIRG PROCESS: OTHERS

OPINICON INRDIAN NEWBORO BENSON CLEAR 'HOSQUIfI‘O SAND

RANK .
I T - . - 5.8% - - - - 1.9%
(3 » (2)
2 g 2.4% 1.3% 1.9% 6.7% - - 0.9%
( 2) (1Y (1N () ' (N
3 - 1.3% - - - - -
- (M
- . . .
4 - - 1.9% - - - 0.9%
. L (N (N -
.6 1-2‘ 1.3’ - - - ’ - ‘ 0.9‘
("M (N _ _ ' - 1y
7 o Co- - - - - - 0.9%
, . S A b
RO RANK 96.4% 96.1% 90.4% 93.3% 100.0% 100.0% 94.3%
‘(81) ('Nl) amn {(14) {19) ( o) (100)
¥
(-
L, - | - 195 - '





