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QHAPTER I
INTRODUCTION
The General Problem

The opportunities for outdoor recreation are becoming increasingly
scarce. Not long ago, people could travel short distances and find
areas suitable for engaging in. outdoor recreational activities at very
little costg On most private lands, no admission or user fees were
icharged for fishing, hunting, hiking, camping, swimming, and other
leisure~time activities. There was no admission charge to most State
and Federal recreational areas. Today, this free-use concept is rare.

People Qho once worked long hours outdoors in a predominately
rural America‘did not require many specialized outdoor recreational‘
facilities. In today's increasingly urbanized society, people are
spending more hours participating in outdoor recreational activites
as the time sPent in outdoor occupations decreases. Outdoor recrea-
tion has rapidly changed from a free good (a gift of nature) to an eco-
nomic good that commands a price in the market, Other factors having a
major influence on the increasing demand for outapor recreation are
rising per capita incomes, iﬁcreased‘leisure time (shofter work-week .
and/or longer .vacations), and increasingiy better transportation facili-
tiés. The increasing population and increasing numbers of retired per-
. sons ‘participating in outdpor recreational activities also create

pressures on existing outdoornre¢feational facilities,



Because of these and other factors, the demand for outdoor recrea-

tional facilities has rapidly increased ‘to the point where many ofithe
'existing facilities are éurrently‘overused,.especially during vacation
periods and on holidays. Even with the addition of many new outdoor
recreational facilities in recent years, neither the public nor pri-.
vate sector have been able to keep.up with the ever increasing demand
for such facilities.

Many of the outdoor recreational activities in the United States
occur on publicly owned facilities: federal and state parks, forests,
lakes and other recreational areas, and also municipal and county owned
facilities. The main reasons for government ownership of these facili-
ties is that very few individuals or groups could raise the capital
necessary to operate and maintain large recreation areas and reservoirs.

In recent years, federal purchases of land for recreational use
have been negligible. However, federal agencies which are involved in
water resource development such as the Soil ‘Conservation Service, the
Bureau of Reclamation and the Corps of Engineers, have been building
reservoirs at a very rapid rate in recent years. Until recently, these
reservoirs were primarily justified on the basis of benefits from
purposes such as flood control, hydroelectric power, irrigation and
municipal water supply. Recreation was not included as a purpose .in-
defermining benefits but was a by-product of water resource projects
constructed for other purposes.

The first legislation to recognize recreation as a:purpose of
federally sponsored prbjects‘was the Flood Control Act of 1944 [1, pp.
887-907]. This act sﬁecified that the Corps of Engineers was authorized

to construct and maintain recreational facilities at reservoirs built by

this agency.



Several attempts wereymade during the early and middle 1950's to.
pass legislation making the evaluation.of:recreational_benefits'an‘inte—
gral part of project planning [2]. Opponents. of such measures to include
recreational benefits in project planning argued that somefprojects
would be approved which othérwise would not be justified. Thus, compe-
tition would‘increase for construction funds and lead to delays for
those seeking relief from flood problems. - Another argumept,.and pefhaps
the most felevant,'was that "no generally accepted technique for deter-
mining the economic value of recreation use has yet been devised" [4,

p. 2].

Thevdifference between the demand for outdoor recreational oppor-
tunities and supply of ‘these opportunities has continued to widen in the.
1950's and the 1960's. Increasing public pressure for more outdoor
recreation facilities resulted in the ereation of "Mission 66" by the
National Park Service in 1956 and‘the Forest Service's ”Operatioﬁ
Outdoors'" in 1957. These two agencies recognized the possibility of
greater‘recreational.use.of the .land they administered. Thus, "Mission
66" and "Operation Outdoors' were designed to completely reappraise the
respective agency's goals to attain that end.

The pressure on -the ﬁembers of,Congress.became sufficient in 1958
for the passage of an Act (Public Law 85-470) establishing the Outdoor
Recreation ResourceS‘Review Commissién (ORRRC). The mission of this
group was essentially threefold:

To determine the outdoor recreation wants and needs of the American
people now and what .they will want in the years 1976 and 2000.

To determine the .recreation resources of the Nation available to
satisfy those needs now and inithe years 1976 and 2000.



To determine what poliéies*and programs should be recommended to
insure that the needs of the present and future are adequately and
efficiently met [5, p. 2].

Senate Document 97 (Second Session, 87th Congress) established stan-
dards and procedures for the four agencies-iﬁvolved in water and related
 land resources: the Departments of the Army; Agriculture; Health,
Education and Welfare; and Interior [6]. Two key statements 'in this-
document are:

(1). The basic objective in the formulation of plans is to provide .

the best use, or combination of -uses; of water and related .
land resources to meet all foreseeable short and long-term
needs [6, p. 1].

(2) Full consideration shall be given to the opportunity and need
for outdoor recreational and fish .and wildlife .enhancement in
comprehensive planning for water and related land use and-
development, and project:formulation and evaluatiqn-[6, PP-
5-6] .

Key personnel in both the executive and legislative branches of the

federal government have recognized that provision of outdoor recreation
facilities adds to the welfare of the citizens of this nation. The Out--
door Recreation Act of 1963 [7] promoted coordination of federal and
state programs involving outdoor recreation. The Land and Water Conser-
vation Fund Act of 1965 [8] created a treasury fund that is available to
the states on a‘matching basis. This act is important because it recog-
nizes that the states must take the lead in .national outdoor recreation
"development. ‘ThevFederal Water Projects Recreation Act.[9] establishes
that full ‘consideration will be given to recreation and to fish and wild-
life enhancement as project purposes in-federal water resources projects,
This act encourages non-federal administration of the recreation and
wildlife features of. these projects.with up to 50 percent of the costs

of the facilities borne by the federal government. Planning with res~

pect to the recreational potential of any project is to be coordinated-



with existing and planned federal, state, and local public recreational
developments.

The elevation of outdoqr recreation from a by-product of federal
resource development projects to a position where it is considered on an
equal basis with other project purposes is a major step forward in
solving the problem of shortages of outdoor recreation facilities. But,
in its attempts to overcome one problem, the federal government is
faced with another problem. This problem concerns the economics of out-
door recreation. Any federal water or land resource project must be
economically justified before it will be approved. The economic benefits
of each project purpose must be at least equal to or greater than the
costs. However, recreation has certain characteristics that make mea-
surement of its economic benefits very difficult.

There has been a general absence of market prices for most recrea-
tional activities. Thus, research must be undertaken so that values may
be derived or estimated from simulated market conditions. In addition,
there have been very few accurate estimates of recreational use of faci-
lities (with the exception of several improved methods of counting
developed by the Forest Service and National Park Service). In other
words, recreational market prices as well as the quantity of recreation
consumed by the public is almost totally unknown. Also, the effects of
socio-economic variables such as income, age, population, and leisure
on recreation use are not totally known.

These problems point to the need for increased knowledge about out-
door recreation. The ORRRC made the following recommendation concerning

needed recreation research in its report to the President and Congress:



Recommendation 14-1: A systematic‘and continuing program of
research 1s needed to provide the basis for wise decisions and
sound management [5, p. 183].
This commission listed three categories of research that should be
carried out in a continuing manner: (1) data collection, inventory, and
factfinding; (2) applied management research; and (3) fundamental re-
search [5, p. 184],
One . of the most urgent research needs is for more knowledge
about the direct benefit that individuals derive .from outdoor
recreation . . .. Information of this nature.is important,
for it should plan an important part in decisions allocating-
resources to outdoor recreation.. . .. Public outdoor recrea-
tion is not generally sold for a price. Therefore, since there:
is no adequate dollar measure of the worth of recreation
experiences at public sites, there is great difficulty in
judging the .primary direct benefits that accrue to people en-
gaging in outdoor recreation, and hence in knowing how to
allocate resources among the competing uses-. . .. In view
of these questions, Federal agencies have sought for a number
of years to devise methods of measuring the:value to the indi-
vidual of publicly provided outdoor recreation {15, pp. 184~
185].

. The preceding discussion has alluded to-several problems charac-
teristic of outdoor recreation. Aside from the physical problem of"
inadequate facilities to meet the recreational needs of the American
public, a general problem confronting public and private groups pro-
viding -these facilities has been a lack of knowledge concerning costs
and returns from recreational facilities, Resources cannot be allocated:
efficiently without knowledge of the economic benefits forthcoming from
the various purposes for which they'can be used.

This study was directly concerned with research that should provide
answers to questions concerning outdoor recreation benefits. Informa-
tion was obtained on prices paid by recreationists, the number of user

days they participéted‘in‘thetselected,activities, effects of .socio-

economic variables on recreation use, and some ‘management problems of -



a municipally operated recreational facility. Primary consideration was
given to research concerning the economics of outdoor recreation with

emphasis on . the demand aspects.
Objectives of "the :Study

The general objective of the study was to estimate the demand for
selected water-based recreational activities. The specific objectives
of the study were:

1. To -apply appropriate economic models and methodological
procedures applicable to recreation demand analysis.

2., To assemble primary and secondary data on population, miles
-traveled, money .spent, incomes, hours worked, and other.
variables needed to estimate the demand for outdoor recreation.

3. To estimate demand for selected recreational activities from~
which projections will be made "as to the number of visitors
using the facilities in the Wildhorse Creek Watershed.

" 4. . To analyze management problems of the municipally owned

© ° 'recreational complex .and to present some recommendations to
overcome these problems.

Several economic models have been proposed by researchers for use
"in-analyzing the demand for outdoor recreation. Most of these have not.
been tested and the others have been-tested partially only. This study
was devoted to testing these models to determine their feasibility as
‘research tools for outdoor:recreation. In addition, methodological-
procedures were developed that were unique to this study. These tech-
niques should prove useful, with slight modification, for other outdoor
recreation demand research.

The assembly of relevant primary and secondary data is important.

for any research study. ‘It is especially important in an outdoor recrea-

‘tion study due to the primary data that must be obtained. Thus, the



collecting and reporting of these data represented a significant por-
tion of this study.

The estimation of demand relationships for>fishing and water skiing
activities were also an impbrtant part 0f'the"study. These demand esti- .
mates. should be useful'tO'public'énd!private agencies. By knowing more
about  the nature of the demand for the various recreational activities,
these groups should be better'pfeparedﬁte”make'decisions concerning -
development of outdoor recreational facilities. Also, by using the
techniques "of demand éétimation“usedfin7this stady, these agencies should.
be able, with slight modifications; to estimate the demand for various.
activities at other recreation sites.

The'analysis“of‘the'management»problems of the recreational complex
owned by the City of Duncan and the resulting recommendations should pro-
vide éublic agencies with useful information. Long range planning in
developing and operating any recreational enterprise is important; how-
ever, when public funds are being expended, ‘every effort should be made
to ascertain that the‘recreatioﬁaltfacilities are being managed effic—
iently and for the enjoyment of all recreationists. This means that:
‘conflicts between different c¢lasses of recreationists (e.g., water
skiers-and fishermen) should:be avoided wﬁenever possible. Proper.
planning of the various facilities and activities around and on the lakes

could eliminate many of these conflicts.
Areé‘of‘the Study

The area selected for this study includes the four lakes owned by
the City of Duncan, Oklahoma, which are in the Wildhorse Creek Water-

shed. Two of these lakes (Humphrey and Fuqua) were constructed as part"



of the Washita River Wafershed>project which was authorized under‘the
Flood Control Act .of 1944, Lake Duncan was built during the 1930's as
a federal governmentvwérk.project.v Clear Creek Lake was built by the
City .of Duncan in 1953.

Three of the lakes, Clear Creek with 560 surface acres, Humphrey
with 882 surface acres, and Duncan with 400 surface acres were completed
and in use for recreétional.purposeS'before'this study began. The dam
for Lake Fuqua (1,500 surface acres) had just been completed at the
outset of this study. The lake was opened for recreational.use in
January, 1967, after this study was.essentially completed. Lake Humphrey
and Lake Fuqua were constructed primarily for flood prévention with the
clty paying the cost of raising the height of the dam for municipal ‘water
storage and recreational uses, Lake Duncan was originally used for muni--
cipal and industrial water supply." Clear Creek Lake was developed pri-.
marily for municipal andvindﬁstrial water supply alsb.

The City of Dﬁncan'and the.four,lakessiﬁ this study are located in.
Stephens County, in south central Oklahoma (Figure.1l). This area was
selected for this study for se?eral reasons. . First, the three iakes
have well-developed outdoor recreational facilities. Second, user fees
have been charged on these lakes since 1955. The'City of Duncan still:
had the receipt books used in the issuance of user permits:from which
‘valuable empirical data could be obtained. Third, the officials of the
City of Duncan encouraged the'Study'from the outset and have cooperated
very closely with the reseafchgr'in“providingvneeded'data.

RecreationistS“travel,from_allfparts”of'Oklahoma and from other
states to participate'in‘the“recreational‘activitieS”allowedﬂat these

‘lakes. Activities include fishing, -boating, water skiing, hunting,
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City of Duncan, Stephens County, Oklahoma

01



11

camping, and picnicking.  Fees are charged.only for fishing, boating,
‘water skiing, and hunting. 'Lake‘iotsﬁare also available for lease with
the stipulation that the lessee shall construct a cabin of certain

standards.
Organization of-Remainder of Dissertation

"The‘remainder of‘the'dissertaion is devoted to fulfilling the stated
objectives presented -above. A revieW'of‘methodological literature is
presented and evaluated in Chapter II. . The procedures used for data.
collection and analysis and:for the-demand curve estimation are dis-
cussed in Chapter III.- Thejanalysis_of’thé data relating te outdoor:
recreation -at the Duncan lakes complex is presented in Chapter .IV. The
estimation - of demand curves for selected recreational activities and
the estimation of recreationél'benefits from these*demand curves are
the major emphasis of Chaptei”V." A discussion of outdoor recreational.
management problems and some possible solutiens is presented in Chapter .

VI. The summary and'conclusions are presented in'Chapter VII, -



CHAPTER II
REVIEW OF METHODOLOGICAL LITERATURE"

The increased emphasis for inclusion of outdoor recreation as a pri-
mary purpose of federally sponsored land and ﬁater resources projects
has created a need for a method to estimate its economic¢ value. An
acceptable method to determine the demand for and value of outdoor rec-
reation is required if comparisons are to be made between different uses
of a resource. These estimates are also needed to determine the feasi-
bility of a project. It is possible that some projects declared infeas~
ible in the past would have been feasible with accurate estimates of
recreational benefits included. Demand estimates would also be useful
in helping individuals determine the potengial for income from a private
recreationalrenterprise. These estimatesﬁgsuld be helpful in selecting
the level of user-fees to charge and in determining the faciiities that
would provide the greatest returns to the operator.

Municipalities and states would also benefit from methodology that
would permit accurate estimates of the ‘demand for outdoor recreation.
They would be able to allocate their limited recreational budgets more
efficiently by knowing which types of recreational facilities were needed
most and where these should be located for greatest use.

Several methods for the estimation of the demand for and wvalue of
outdoor recreation have been proposed in recent years. These methods

were proposed by competent researchers, each of whom had the common

12
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objective of discovering an acceptable way of determining the value of
outdoor recreation. Because of data restrictions, very few of the pro-
posed methods have been adequately tested. Also, some of the methods

have been discredited because of faulty premises.
Evaluation of Methods

The following is an evaluation and description of the more impor-
tant methods that have been proposed for outdoor recreation evaluation,
In general they may be categorized under six main types:

1. Market value method

2. User expenditures method

3. Cost of facilities method

4,  Aggregative methods

5. Demand schedule methods

6. Miscellaneous methods

Market Value Method

The market value method presently is the most widely used method
for evaluation of recreation by federal agencies. The following general
procedure was specified by the Ad Hoc Water Resources Council th, PP
3-9 . ] First it was necessary to determine the total annual recreation
days of use that the project area would have during its economic. life.

A recreation dayl was defined as a "standard unit of use consisting of

a visit by one individual to a recreation development or area for

1This concept is identical to the user day concept used.throughout'f
the study.
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recreation purposes during any reasonable portion or all of a 24-hour
period" [10, p. 31.

Some of ‘the more important factors listed as affecting the use
of a particular recreational area were: (l) population within the zone
of project influence; (2) proximity of fhe project to centers of pop-
ulation; (3) socio-economic characteristics of the population such as
disposable income, age and mobility; (4) leisure time and recreational
habits that reflect changing consumer preferences as indicated by
trends in hunting and fishing licenses and sales of recreational equip-
ment; (5) the recreational use potential of the project area as re-
flected by its ability to provide for uniqueness, diversity, and access;
and (6) the availability and attractiveness of existing and potential
alternative recreational opportunities.

The total number of dayé of annual recreation used for the project
is multiplied by a single unit value to determine the recreational
benefits resulting from the project. The unit value may reflect both
the quality of the activity and the degree to which opportunities to
engage in a number of activities are provided.

There are two types of oqutdoor recreational days listed, with a
different range of unit-day values for each. The first type of recrea-
tion  day is called the 'general" type, This type, in which the majority
of outdoor recreationists will participate, includes activites such as
warm water fishing, swimming, picnicking, hiking, sightseeing, most small
game hunting, camping, waterskiing and boating. The range in '"general"
unit-day values is from $.50 td $1.50.

The second type of outdoor recreation day is the ''specialized"

type.  This type involves activities in which people have limited
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opportunity to participate and which often may involve large persocnal
expense By the user. Examples of these activities are cold water fish-
ing, upland bird and waterfowl hunting, big game hunting, wilderness
pack trips and similar types of activifes. The range of unit-day values
for the "specialized" activities is from $2.00 to $6.00.

Federal agency personheliusing these single unit value ranges must
determine the exact value within the range to evaluate the total recre-
ational benefits for the project. The Soil Conservation Service uses

the following guidelines to determine the appropriate value of a user-day.

Underdeveloped Recreational Facilities - Where little, if any
basic facilities, other than access, are provided, a value of
$0.50 per visitor per day may be used.

Partially Developed Recreational Facilities - Where limited-

basic facilities are provided, a value of $1.00 per visitor

day may be used. Examples of such facilities include parking

areas, picnicking areas with no ceoking facilities or tables,

and simple fishing and swimming areas.-

Fully Developed Recreational Facilities - Where more extensive

facilities are provided, such as parking areas, boating docks,

fishing piers, camping, waterskiing, overnight cabins, eating
places, picnicking areas with tables and cooking facilities,

play areas, and other provisions for a wide variety of recrea-

tional opportunities, a value of $1.50 per visitor day may be

used [11, Chapter 9, p. 4] .

Some major criticisms have arisen over results obtained using the
market value method. A criticism stated in the ORRRC Report to the
President is that valuations of this sort vary directly with visitation
[5, p- 185]. Thus, the estimates of benefits do not measure differences
in quality of activities at the site. Overcrowding obviously could
cause a decline in the quality and thus, the value of the experience
for many recreationists.. ORRRC concludes that these more or less .

arbitrary estimates of wvalue in any event rest almost entirely on a

"judgment value."
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Lerner adds the comment that "this method takes no account of  the
satisfaction gained by some regreationists over and above the market
value..." [12, p. 67]. But he later adds that using the fees charged
at private facilities to determine benefits for public areas where
little or no fees were charged would bias decisions concerning resource -
use in favor of public development projects which include recreation

as a purposes

User Expenditures Method

The user expenditures method utilizes the amount that recreationists
spend in pursuit of various forms of recreation as an indication of the
value of recreation to the user. The main underlying assumption of .
this method is that recreation is worth at least .as mﬁch as the recre-
ationist is willing to spend in pursuit of .it. Some proponents of this
method assume that the total value of the satisfaction from recreation
is equal to twice the expenditures of the participants.

The method used for determining the expenditures requires a sample
survey of recreationists participating in activities at a specific.
site to obtain data on travél, cost of recreational equipmentb(amortized
over its useful life) and on-site costs, An average cost per visitor
day determined for each activity would represent the value or benefit
per visitor day.

One criticism of this method is that recreational benefits would
tend to be exaggerated. This is because part of the expenditures -
incurred by recreationists.ére not attributable to the recreational

site.  Thus, recreationists' expenditures do not justify additional
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federal spending of a like amount to develop recreational facilities at
~a particular site.:
Expenditures by recreationists are useful in deriving demand curves

for recreation. This method will be discussed later.

Cost of Facilities Method

The cost of faéilities method uses the costs of develqping, operat-
ing and maintaining the recreational facilities in a proposed resource
development project to represent recreational value. This approach
does recognize the need for outdoor recreational facilities, but would
not alter the benefit-costs concept used by federal agencies.  This 1is
because the-benefifs—and the costs associated with outdoor recreation
are one and the same and are therefore equal to each other, Thus, the
feasibility of the project likely would not be affected by the inclusion
of benefits and costs for outdoor recreation, .Consequently, this method
tells nothing about the need for recreation in a particular area. An-
other criticism of the cost of facilities method is that it does not

allow for economic comparison of various uses of the resource.

Apgoregate Methods

Aggregative methods measure the effect of recreational enterprises
on the whole economy. Three methods.in this category are: (1) gross
volume of business generated; (2) value added by local business; and
(3) addition to gross national product.

The gross volume of business generated and the "standard' GNP
method described by Lerner [12, p. 60] are essentially the same. They

both attempt  to measure the direct contribution of the recreation
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industry on gross national product. This is accomplished by either an
expenditure approach or an income approach, such as the natiopal GNP
account. Many problems of double counting‘arise, since some income or
expenditures resulting‘from recreational activity would have been made
even in the absence of recreation. This approach is often.used by those
who are seeking to show the great impact of  the tourist induétry-on a
state or region.

This method has not been used to any extent in benefit-cost
analysis. The local effects of a recreational project cannot be sepa-
.rated out to determine the benefits from recreation. Thus, with this
approach, it is infeasible to compare the estimates of gross output from
recreational activities with benefits from other purposes which may
compete for the same resources.

The value added by local business approach is a refinement of the:
GNP approach.- It deducts the cost of production from gross output and
thus removes most of -the double couﬁting. This approach would provide
a better indication of the volume of business within a state or region
than would the GNP approach, and would be more useful for comparing
similar data for other economic activites. However, some of the same
6bjections’of the GNP method are apparent. The main objection is that
many of the costs incurred are not for the recreation opportunity as
such, but for the provision of other services connected with the use of
the recreation opportunity. -

A second GNP methed reported by Lerner [ 12, p. 59] is the Ripley
method. This method simply divides total‘GNP'for the nation by-popu—
lation to obtain the per capita GNP. Putting this on a daily basis -

and assuming that leisure time is as constructive as working time, the
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portion of GNP resulting from leisure is determiﬁed. This method has

little if any economic use and thus will not be discuésed further.

Demand Schedule Methods

Several methods have been proposed7for‘the.purpose of evaluating
recreation benefits using estimated demand curves-or schedules. This
technique appears to have promise for benefit determination. Before
these methods are used for fulfilling this aim they must be refined and
tested by researchers who have adequate data for a comparative appraisal.

The demand for a good or service is often defined as the various
quantities of the good or service which consumers willltake from the
market at all possible alternative prices in a given time period, other
things equal. The quantity of a:good or éervice demanded usually varies
inversely with price. The demand schédule, the locus of all combinations
of‘price and quantities of the good or sefvice taken by theée consumer,
is thus downwérd sloping to the right. This schedule or curve is a
maximum concept representiﬁg the maximum quantities of -a good or service
that consumers will purchase at the various alternative prices in a
given time period, given free choice.

Due to the general absence of market priées for outdoor recreational
activities, most of the various methods proposed advocate determining
the demand curves for outdoor recreation using "proxy" prices such as
expenditures. Different methods propose alternative ways of determining
the demand curve. Once the demand curve is obtained, various schemes
have been used for determining recreation benefits from the curves.

One of the earlier:attempts to estimate a demand curve for recre-

ation was made by Trice and Wood [13]. They used costs of travel to
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and from a recreational area as a proxy for price. They used a fixed
cost per mile to determine the value of recreational benefits and
ignored differences in wealth and in tastes and preferences. Thus, the
differences in éosts per visitor day of enjoying a recreational area
resulted from differences in distance traveled. With the demand curve
described, Trice and Wood estimated benefits with a consumer's surplus
technique. This technique will be discussed in detail in the next
section of this chapter.

Clawson used another methbd to obtain demand curves for outdoor
recreation [14, pp. 15-16] . He .constructed distance zones around the
recreation area in question and then determined the number of visits per
100,000 population from each zone. Costs for each zone were based on
travel costs and he made some rather heroic assumptions for other costs,

Clawson considered or developed two types of demand curves: the
"total recreation experience" and '"the recreation opportunity per se'

[14, p. 15]. The total recreation experience is a package deal which

includes the whole trip: planning, traveling, visiting an area or areas,
and the recollection afterwards, The demand schedule for the recreation

opportunity per se applies to the demand for a particular recreation

area and can be derived from the .demand cufvetfor the total recreation
experience.

Clawson made two assumptions -that allows estimation of the recrea-
tion opportunity per se demand curve: (1) users of an area would view
increases in entrance fees rationally - i.é., they Qould treat such
increases similar to any other increase in costs of visiting the area;

and (2) the experience of users in one distance zone provides a measure
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of what people in other distahee zones would do if costs in money and
time were the same. Based on thesetwo‘assumptions, he determined what
different fees would do to visitation rates for each zsne.

The results of several outdoor reereation demand research projects
have been published since Clawson's and Trice and Wood's earlier efforts.
One of these used questionnaires to obtain information from a sample of
the recreationists on distances traveled for recreational purpsses,
number -of people in each party, costs over and above normal living
expenses, and the maximum amounts the recreationists would have been
willing to spend for each expense item [ 15, pp. 6-7] . From these data,
population bands were delineated in even-width concentric rings about
the area and distances were converted to costs at the rate of ‘9 cents
per mile for the round trip.v Other cdsts per day were computed, includ—
ing depreciated value of recreation'equipment.

The plotting of the demand curve from these data was somewhat
unique. The party with the highest average cost per visitor day (where
costs per day were sn the ordinate axis) was plotted with respect to the
number of‘visitor days the party recreated in the area (where visitor
days were on the abcissa). Nexf, fhe party with»the second highest cost
per day was plotted against.the sum of Visitof_days»spent by the first
two parties. Points were plotted for all’the‘parties, resulting in a
curve that was downward sloping and to -the right. |

This procedure was used for both‘actusl and maximum expenses the
recreationists indicated they would pay. Estimates of total recreational
attendance at the area were apslied to the deﬁané curves which resulted
from regression techniques. The value of recrea;ion in the area was

then estimated by multiplying the costs per visitor day by the total
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number of visitor days. Ihe demand curve in this study was usedvto
determine the valuée of each acrebof land‘in the area for the current
visitation rate. The curves were also used to show the effects of an
increase in costs on attendance.

Another study attempting to value recreation‘resourees via derived
demand schedules was undertaken By Wennergren [16]. His economic model
proposed that the travel costs ‘to and from the recreation site plus
expenditures incurred at the site constitute the relevant expenditures
for valuation. He did not include those expenditures that represent
depreciation of recreatiognal equipment used in the_recreational expe-
rience because he considered them fixed costs.

By aggregating the data obtained by personal interviews for all
individuals from each of several specified distance zones, averages were
obtained. These averages represented the average expenditures per
boating-day per capits and the average number of per capita boating
days per time period. By plotting these averages for each distance zone
and by use of regression techniques, Weqnergren deterﬁined a demand
schedule called the "average individual demand for the specific site"
{16, p. 61 .- This“schedﬁlevwas used to estimate the average number of
boating trips the average bqater wpuld take when faced with various
prices, Wennergren then derived an aégregate demand schedule for all
boaters by multiplying the average demand curve by the sum of the boat

population within the area covered by all the distance zones.

Miscellaneous Methods

Several unique approaches to recreation resource evaluation have

been advanced which are somewhat different from the five general types
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discussed previously. For example, a method proposed by the Subcommit~
tee on Evaluation Standards to the Inter-Agency Committee on Water Re-
sources involves determining the rise in land or capital values in the
area of the recreational development [10, pp. 3-9]. This value is used
as a measure of the recreational benefits of the resource.

This approach is straightforward and might be workable if recrea-
tion were the only use of the resource. However, this is seldom the
case. Also, if one is attempting an ex ante evaluation of a proposed
project, an alternate site that is already operational and as closely
identical to the proposed site as possible must be found and evaluated.
Finding such an alternate site would also present problems. Therefore,
this approach has very limited usage.

Another method for evaluation of recreational benefits for a re-
source uses merit-weighted user days as a choice indicator for govern-
ment expenditures in recreation resource development. This approach is
advanced by Ruth Mack and Sumner Myers who believe that the concept of a
user day of recreation by itself is a crude unit of benefit [18, pp.
71-116]. Instead of a user day valued only in monetary terms, a user
day weighted in terms of social merit to the user should be used. They
assume as an example of a merit-weight that a child's day of picnicking
has two to three times as much long-term value as an adult's day.

Mack and Myers point out that éovernmental agencies do not provide
all the outdoor recreational facilities, but do provide a major portion
of the recreational resources in forest and wilderness areas and on
seashores [18, pp. 71-116] . Assuming that these publicly-provided
areas are needed in the cases above, five groups of criteria are listed

that should be considered in public decision-making concerning recreation.
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The first group coﬁcerns policy Questions. Such items as the effect
of public recreation on private'feéreation areas should be considered in
respect to setting standards.vPolicies goncerning encouragement of»fecre—
ation development and fee policy are items in this group. The second
gréup concerns Quaiity standards fof recreational areas, both public and
private. The third group iﬁvqlves the nature of the recreation needed'
and provided. Some recreational experiences are considéred more worth-
while than chérs, and‘pfovision for these would carry more weight.

The fourth group concerns distributive justice. If recreation is deemed
"good" for people, then all people should have access to it. Thus pro-
vision of recreational areas should be made in response to need. There-
fore, more weight would be given to areas having inadequate facilities
than to projects in areas that already have adequate facilities. The
fifth group concerns requirements for future generations., Weights would
be devised to take account for these criteria. The merit-weight user
day concept would take into consideration ail the various‘criteria by
weighting them so that account may 5e taken of the implications of each’
criteria.

Use of Demand Curves to Estimate

Recreational Benefits ’

Each of the aboVe‘mentioned studies ha#e estimatéd demand curves
for outdoor recreation. Each study differed somewhat in the expendi-
tures used as a proxy for‘price in deriving the demand schedules.. The
main differences to be observed from these studies were how the deménd

curves were used for resource evaluation.
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After a demand schedule has been eetiméted,for a recreational re-
source, the next step is to &etermine how the demand curve will be used
to derive the vaiue of (or benefits from) this resource. Several al-
ternative approaches have been proposed and used. Oneeof the simplest
approaches is to determine the total area under the.&erived demand curve
and let this.represenf the tetal value of - the resource for recreational
purposes. The reason this approach would not be used for determining
benefits for federal spending is because of double counting.. The portion
under the demand curve representing pfice times quantity of recreational
activities would be spent by the recreationists and in turn Qould be in-
cluded as benefits by.the federal government. |

Another general method of determining recreation resource evaluation
from demand schedules is fhe-consumer's surplus method. This concepﬁ
was first used by Alfred Marshall [17; pp. 103-110] ; Consumer's sur=-
plus is defined as the "excess of the price which he would be willing
to pay rather than go without the thing (a good or éervice), over that
which he actually does pay.'" The graphical example depicts the user
days of recreation per unit of time demanded at various‘alternative
prices. (Fig. 2).

If one accepts the theory of consumer's surplus, then the total

value to a recreationist consuming UD, days of recreation is OUDlAPm.

1

The total cost to this recreationist is OUDlAPl.: The consumer's sur-
plus for the recreationist is the difference between total value and

total costs, or the triangular area P APm._ A recreationist engaging in

1

UD2 days of recreation at price OP2 would obtain a consumer's surplus

equal to the area P,BP .
27 m
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Price per

user day -
P .
m

Consumer's surplus at price P2

Individual Demand Curve

User days of
recreation per
- unit of time

Figure 2, Graphical Illustration of Consumer's
Surplus

Trice and Wood used the concept of consumer's surpius in their
’stﬁdy [13, pp. 204—206]; They did not have the total visits to each
afea studied and therefore had to use the median cost of travel per user
day as the proxy price for the parties surveyed. They considered con-
sumer's surplus to be thg difference between the median coét and the
cost fof the 90th percentile. Thus, théy arrived at a single value of"
consumer surplus per user day.

Wennergren also used the consumer's surplus conceﬁt [16, p. 11].
He derived resource value from the demand cﬁrve by obtaining the total

surplus value (Ts) for boating in the following way:

N . .
Ts = z [Af - Ci] Bi
i=1l

where: Ts = total surplus for a given boating site
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the integral of the demand'curve at the quantity of boating
associated with a given origin or distance category.

g
]

i = a given origin or distance category (l'to N)

C total -costs or trips for each origin or distance category

B

number of boats for:each origin or distance category

Although the above use of consumer's surplus is similar to the
concept presented by Marshall, there may be exception taken to deriving
consumer's surplus for the whole boat population from a given distence
zone regardless of whether those boat owners went to the particular
lake. This would be the same as finding out how many people purchased
fishing liscenses in a given distance zone.from a lake and then deter-
‘Hdningthe consumer's surplus for each person to value the lake for
fishing regardless of where they went fishing.

Another way in which the estimated demand curve is used to determine
the value of a resource for recreational purposes is called the 'Monop-
"oiy Revenue Method." The process is essentially that of finding which
level of fees a prdfit maximizing monopolist would charge at a recreaé'
tion area, given the-demandvschedule. The fee revenue that would yield
the maximum profit to the hYpothetical monopolist would be the measure
of value of the resource.:

Lerner presented another method making use of a derived demand
schedule called the "Discriminating Monopoly Renenue Method" [ 12, pp.
69-75 1. . Average costs‘per user day are computed for each distance
zone as well as the number of‘user days per 100,000 population. The
demand is then derined where cost per user day is the independent
variable and number of user days'per 100,000 pepulation is the dependent

variable.
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An underlying assumption of this approach is that the use of the
recreation opportunity by users from one distance zone woula be the
same asbthe use made by people from other distances zones if the costs
were the same for eaéh zone, With this assumption, a fee could be
charged to those residing in the cléser,zone, Which would decrease the
attendance in this zone to that of the more distént zone., If that fee
were charged the decrease in the number of user days per 100,000 popu-
lation cguld bé predicted.

The densities (user days per 100,000 population) could be estimated
and multiplied by the population of each distance zone to determine the
estimated number of user days expected at various fee levels. Then, the
total benefits (which Lerner defines as consumer's surplus fee revenue)
for each distance zone could be determined by taking the integrai of the
demand curve between the fee charged and the estimated price at which

demand would be equal to zero.

Summary

The methods of recreation resource evaluation discussed in this
‘chapter are the most noteworthy that have been advanced in recent years.

Because of the increased emphasis on recreational evaluation, there will
probably be many other methods forthcoming in the next few years.

The purpose of this study was to determine the economic benefits
from recreational uses of -a given resource. The methods which show the
most promisevfor accomplishing this objective are the demand schedule
methods. The following chapters are devoted to developing procedures
and presenting data for the estimation of demand curves. These proce-

dures have resulted from careful selection of the better characteristics
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of the methods discussed in the current chapter. Thus, the approach
' developed and used in this study for derivation of recreation demand
_curves was considered to be superior to any single method previously
proposed.

After the demand curves were obtained, some of the more fealistic
methods for deriving benefits from these curves were tested. Finally,
these estimates of benefits were compared to determine which method

provided the most logical and consistent values.



CHAPTER III
PROCEDURE

Thevprocedure is discussed in four parts in this chapter: (1) the.
_procédure‘used to obtain relevant empirical data pertinenﬁito outdoor
recreation at the Duncan Lake complex; (2) the procedure used to analyze
the data; (3) the procedure .used in'the estimation of the demand curves
for seledfed outdoor recreation activities; and (4) the procedure used.

to analyze outdoor. recreation management practices at the lakes,
Data Collection Procedure

_Ihe'demand analysis fdr_selected recreational activites of the
Duncan, Oklahoma'muhicipal<reservoirS'required several types of empiri-
cal data. The procédures used in obtaining1the'dafa depended upon the
nature of the daﬁa required. Thé types of data collected and the pro-

cedﬁresAused in the‘colléction'processiare'discusSed below,
" _Collection of Lake Attendance Data

One of the main reasons for choosing the "lakes df Duncan, Oklahoma,
fof this study was becausé’the city"hasﬁcharged fees for selected .re-
creational activities at'fheir lakes since 1955. Fees are not charged
for all recreational,activitieé'participated in at the lakes, but are

'qharged for fishing, boating, water skiing, and hunting. Permits for

these activities can be purchased onia‘day-use or yearly basis., Fiscal

30
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year total (Jﬁly 1 - June 30) sales for-each type of permit had been
recorded by the city,.but calendar year totals had not-beén kept.
The permit sales receipt-books had been saved by the lakes manager

'in case -an-audit might‘be required at some.future date. Sales by months‘
were desired to determine seasonal1éttehdance’patterns;‘ The tabulation
of data from these receipt‘bookS‘for'fhe years 1955 through 1964.pro—
vided information concerning the total paid?attendancg'atjthé iakes by
months .for each recreation‘activity.

| Although these data were considered to be very important for this
analysis, more information was-desired concerning origin of the .recrea-
tionists.' Thus, late in’1964, the Duncan City Clerk was asked if the
_ récreatioﬁ permitsireéeiptS'could'bé changed for the year 1965 to include
a space for the town of residence- (address) of :the purchaser of the per-
mit, ;This chaﬁge was approved .and adopted. This allowed determination
'of_the'distancé traveled for each recreationist. These permits were
" also used to obtain a sample'of‘recreatioﬁists;for the_mail»question;

néire‘phase of the study.

Obtaining Data Through Use of Questionnaires

Various types of information were needed from the recreationists.
 These "included the‘expenseS'incurredfby-the\fecreationists for tﬁe
variousvrecreatiénal activities,“certain“s§c104eCOnomicfcharacteristics
‘of the reCreationistggiand'information on recreational habits. Expenses
1né1uded such items as travel costs, ‘equipment depreciation costs,
additional food costs:over home :costs _if'any;‘fee and license costs,

and other costs related to the recreational experience.
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Socio*economiC'characteristiCS‘such’aSjinqomeg“age, occupation,
vacation time, work week, education,“and‘marital.status were needed for
the recreationists using the'Duncan’LakeS'to’detérmine the effects these
variables had on participation. ' Any correlétion between*recreationistsf
vhabité and their socio-economic characteristics would help to explain
differences in attendance patterns at the recreational facilities.

A questionnaire was considered-to be the most efficient-method of
collécting the above. types of information. Questionnaires may be used
for personal data gathering in several ways, each having certain advan-
tages and disadvantages. ‘For this study, three alternative ways were
cqnsidered: (1) recréationists‘cquld‘be personally interviewed at the.
lakes while they participated in:the various forms of rec;eation avail-
able on diffefent days :during the year; (2) the cabin owners could be
pefsdnally interviewed at'their'cabins;"apd'(3) a random sample of the
recreationists could be drawn from the‘permit receipt books and ques-
tionnaires could be mailed to:them: for theif’cémﬁletion,

The first alternative-was discarded begause'it'was-believed that-

' many-recreﬁtionists:resent having to interrupt their activities ‘to
‘answer a lengthy series*ofﬂquestiong‘posed by an interviewer. The sec-
" ond alternative was‘considered-feésible Becauserthe ¢abin:owners could
bbe'interviewed at‘tﬁeir cabins- during-early morning and evening hours-
and'appointments for inﬁérvieWS“could be scheduled if necessary. Also,
information concerning costs and recreation habits of the cabin owners
waé desired.

The third alternative also'was deemed feasible. "By using a random

- sample:for all recreationists that used the recreational facilities
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) during a‘specifiC“periodé’a"cross—section?of-thefrecreationists could
bé obtained. Also, the time and money'necessary for a mailed question-
- naire is less than that requifed'by personal interviews: In addition,
comparisons could be made between answers- given by the cabin owners
"and those obtained: from the maliled questionnaires.: If there were no
significant differences in the-answers given, then the :data could be
pooled.

Several questions:concerning cabin costs, maintenance, and usage
'wéfe added to the questionnaire form.used in conjunction with the cabin
owner interviews. 'Except for these questions; the two questionnaires
" were essentially identicai (see Appendix A).

The procedure used for drawing a random sample of persons for the
mail survey involved using'tﬁe‘permit'receipt books which had éarbon
"copies qf’all“permits sold. ~These books were numbered consecutively
and 'each book contained fifty receiptS’with5the name'and.addreés of
each permit purchaser.'tsince§a11 the various-types of recreation per-
mitsl'may ha&e been included in each permit book, it was concluded that
a Sample of every fifth receipt:would consituﬁe.a random sample of re-
creatiohists‘participating'in all activities-available.

Lake personnel indicated that;a‘small proportion of the users of
the lakes came from distances furthervthan 75-miles. A 100 percent
sample‘of'these'recreatidnists‘Was taken. This was in addition to the

20 percent sample taken from the permit books, e.g., every fifth permit

1Eighteen types of ‘permits may:be. purchased: 12 varieties of
fishing permits, 2 types of skiing permits, 2 types of" boating permits,
a barge permit, and a quail hunting permit,
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was selected plus any of the:remaining.SO percent that were purchased
by a récfeationist“residing'more than 75 miles from the lakes.

. The:name, address, and type of recreational activity of each
person.sampled'waé written on an index'card and these were arranged-
alphabetically by town of’residencé. Questionnaires were then sent to
.ali the‘peréonS'sampled.

"The mailed questionnaires-were accompanied by a cover letter ex-
"plaining the general'reasonS“for'the*study.' This  letter: stressed that-
answers given would be kept confidential and-also stressed the need for
accurate answers. A‘postage—paid'businéss-reply'enﬁelope was ‘included
with each questionnaire mailed. A copy.of this letter is presented in
Appendix A.

Thé questionnaires were mailed in batches of 200 to 250 and were
sent:By‘bdth'first claséiand third’clasé mail to see if. there was.ény
difference in the response received;: No significant difference in the
rate of returns was: noted. After sufficient time had elapsed for most:
of ‘the questionnaires to be complgted'apd réturned, a sample from those.
not rep1ying was. drawn and a second'questionnaire'was'sent to this sub—
‘sample. Approximately 300 usable questionnaires were returned. from
2,000 questionnaireS‘mailed."This‘iSfé‘15 percent rate of.reply.
Approximately 80 usable questionnéires“were”obtained'from personal
interviews of the cabin owners. The data obtained from these question-
néires and- appropriate comparisons‘between the“two samples will be pre-

sented in the chapters-that follow. .

Collection of Additional Data

In éddition to the data obtained from the permit receipt books and
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from the questionnaires, other data were obtained from various sources.
Population estimates for each of the several distance zones were ob-
tained from feports of the Bureau of-the Census, Information cOncerﬁing
the costs of'operating*and'maintaining“the’recreational facilities at

the lakes and information on revenue received from permit-sales and lake .
lot leases were supplied by several officials-and employees of the City.

of Duncaﬁ,
Procedures for the Analysis of the Data

The empirical data collected for this'study were initially in 'an.
unsophisticated form. Thgs;”it“was‘necessary,?in'most cases, for the
data to be refined so that it could be used in.the study. This section
describes  the procedures‘usedﬁto‘cohvert'the’raw;data into workable

data.

‘Lake Attendance Data

The'reereation1permitfbooks*wereftabulated%to“obtaih'the~number of
‘permits of each type sold-and-the month:in which-they were sold for the
Jyeérs 1955;to 1965, The results of these: tabulations provided informa-
tion as to the totél‘monetary“saleS"during the year as well as by months.
The number of permits sold:and the 'monetary value for these time inter-
vals for each of the types'of“permitS"available:were‘also obtained. For
each of the permits sold_during*1965;‘the»distanceftraveled by -each per-
soﬁ purchasing a permit also was obtained. This'information‘proved to
be very useful as an indicator of the distance that recreationists would

“travel for various recreation activities.
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To permit an_orderly‘grbuping of the data concerning the distance.
traveled by the recreationists, concentric circles were drawn from the-
center of ‘the recreation complex. These circles involved the following

travel or distance zones:

Zone 1 0~24 miles

Zone 2 25-49 miles

Zone 3 50-74 miles

Zone: 4 75-99 miles

Zone 5 100-149 miles

Zone 6 150~200 miles

Zone 7 200 miles and over

These distance zones were determined by airline mileage to simplify
the analysis. This was done becauyse the lake complex is some distance
from the nearest highway and more than one: route may:bé used to reach

each lake in the complex. These-travel zones' are indicated in Figure 3.

Questionnaire'Datav

The three main categories ' of data obtained from the questionnaires .
were expenses incurred by the'recreationisté;:socio*éConomiC'character-A
istics .of the recreationists, and recreation habits of the recreation-
ists. 'The expenditufeS”reported-for the various activities were.
separated into three categoriesz -fixed investments, annual costs, and.
daily costs.

| The expenses or costs:which were considered fixed were the invest-
‘ments in recreafion“equipment thaffrecreationists“indicated they owned.
The equipment invéstments;wérejconvertedito annual fixed costs by using
"a rate of depreciation typicéi for-each of the"various types of equip-

_ mént. The next step was"to determine  the nﬁmber of user days the equip~
‘ment was used during the year, as-obtained from the questionnaire.

"Then, by dividing the annual fixed costs by the user days, the fixed
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Figure 3. Concentric Travel Zones Around the Duncan
Recreation Complex,
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costs per day were determined. By aggregating’all the various daily
fixed costs that were incurred for a givén recreation activity, the total
daily‘fixed'cosfS"for that activiﬁy,wére determined.

Annual costs differ from fixed costs in that the recreationist has
a . cholce at the beginning of each year as to whether or not he will:
incur the expense. These expenses would not be incurred if the re-
creationist decided to foregO'théjactivity:for"a particular year.
Examples -of annual costs are hunting and;fishing“licenses, boat insur~
ance, and annual user-fees,

The annual costs wereaalso converted ‘to a cost per user day basis.
Since the emphasiS'Of this‘study:was on the Duncan Lake complex, only:
‘the‘annual user—-fees incurred-at this complex were considered. The
“ total numbér of user days;oflthe”recreétion activity consumed during the:
yéar at -the Duncan complex was divided'into’the'annual.user fee to deter-
mine the fee cost per day. After completing the conversion of each
~ annual expenée into a per user day cost, all the costs that were in--

cﬁrred for each activity were combined to provide the annual cost per.
~user day.

The daily-expenses‘were'generally‘inta%per user.déy:form,but there
were several exéeptions;-‘For‘example,'theitravel'costs for a group of "
persons using a single vehicle had to be divided by the number of per-
sonSIin-tﬁe“groﬁp'to determine ‘the cost per user-day. A daily water
skiing or boating permit would be treated in a similar fashion. After
all daily expenses were converted to costs per user day, the various.
“types of costs.applicaﬁle to each activity were combined as they were"

for the fixed and annual costs.
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The final step was to add the fixed, annual, and daily costs in-
curred for each activity to determine the total costs of a user day of
that.activity. This variable was used in subsequent analyses as the |
price.

Some of the éocid—economic factorS"determined from the queétion-
naires were income, age, ocqupation,'days of paid vacation, and average"
number .of hours worked each week." Theselfactors»were-tabulated indi~-
vidually to determine the general socio~-economic characteristics of the
recreationists- that visited the Duncan Lake complex. In addition, cer-
tain of these socio~economic factors were tabulated in conjunction with
certain recreational habits of the recreationsts. (For'example, the

income distribution'for'récreationistSfﬁho’participated“in a certain
“activity at the lake.complex was’ compared with the income distribution
of all Oklahoma citizens to‘determine if there was a difference.)
Procedure for Determining Yearly Per
Capita Récreation Attendance-

Estimation of the yearly per capita recreation attendaﬁce at the -
Duncan Lake complex'involved the following steps:' (1)"determination
of the number of each type of recreationvpermit"sold*to*residents‘in
each of the seven distance zones; (2) estimation of the numbér of user
days that each of the various season permits were used so"that the total
number of user days of each activity could be determined; (3) estima-
tion of:ﬁhe population in each of the distance zones;vand (4) calcula-
tion-of the yearly per capita user days:for the varioué,recreation
activities for each of the seven distance zones, using the results of

‘the first three steps.  The procedure used in step:l to determine the
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number of the variousttypes"offpermit51sald‘bY‘residéncefzone was
‘explained in' the preceding section'concerning’1ake attendance data.

In step 2, the‘fact‘that'seVeral'ofzthefpermits*were sold on an
“annual basis necessitated’thé determination’ of the average number of
-ﬁser‘dayS'thaﬁ each of these types of permits-was used. The five types
'of>season‘permits,$old were:‘-(l)v'faﬁily fishing;'which is for the:
~“husband” and wife and children under 16 years of:age; (2) single fishing,
which is" for one person only; (3) water skiing; (4) fishing boat; and
‘(5) fishing barges. An.arithmetic mean was-used to determine the
average number of times‘'each permit was:used. -These means were computed
for both cabin owners and for ' the recreationists who responded. to the
mail questionnaire.  These two means were then compared to determine if
there was a significant’difference between the number of times these
‘two groups used the'various’typeSch”season'permits. ”A:testiwas used
for this determination. A nonsignificant difference in the two means
" -indicated that' the datafcouid be combined'and a pooled mean would be
"used to indicate the number of usér'days<of*an"activity‘that-a season
permit represented. Once these means were determined, they were used to.
v compute the total number of user: days of each activity for recreation-
ists from each of the'respective-distAnce>zones.

The "yearly per capital attendance for the respective travel zones"
‘required estimating the population wi%hin'eaéh“of‘these zones. This
information was obtained from U. S.'Bureau_of the Census population
statistics;'Township.rathgf‘than'cbunty,dataywere used. If a township
was totally‘included'in.a'travel zone except for a town, then-the

township population minus'the  town population was included in.that:
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zone's population. Any“townsﬁip with over half of its area in a travel
zoﬁe had its total population included in the zone's total.

The fourth énd final'éfep for determining‘the'yearly.per éapita
attendance’was to divide each travel zone's user-day totals by the
population with the zone.‘' This WAS’done‘for each:of ‘the recreation
activities offered at the Duncan Lakes complex..'An‘example of this
procedure is:

Total User Days Fishing for
Per Capita User Days Fishing in Travel _ Recreationists from Zome I

Zone I for a Specifie¢ Year : Population in Zone I

Procedure for Estimation of Demand Curves

The estimation of demand curves for each of the recreation activi-
ties involved using the empirical.data obtained from the questionnaires.
In particglar, the data concerning the expenses incurred by the re-.
»creatipnistS'and the number of user-days that:they participated during.
thg_year were thg,relevant variables, The determination of these two
. variables was previously explained-in'this chapter,

The cost‘of a. user day of a recreational -activity was used as the
measure of the price variébléjand the ‘number of user days of the acti-
Vity taken during the year was used:as-the quantity variable. Demand-
curves were ‘determined by using these-price andvquantity-variablesa

Each recreationist:that participated in a given activity would
‘represent an observation:(a point)-on.a two-dimensional. graph. The:
vy;axis woﬁld‘represent the pricé"per3user day and the x-axis the number
of user days participated in during the year. Then by using linear.

regressionltechniques,‘the’demand*curve was determined., This curve
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would represent.an average individual deﬁand'curve since it was deter-
mined from actual price and quantity data for a large number of persoms.

The‘usual way in which a demand curve is deferminéd is for the
quantity takéﬁ_to be a functionvof price, This is because price is
‘usually thought to be:the independent variable., But; thére'were'some'
indicationsbthat price might be the dependent variable. Therefore,
both relationships wgre’teéted“for comparison purposes.

Since..the démand.curves obtained for each activity represent the
demand of an average individual, these curves must be aggregated for all
the individuals recreating at the lakes to-determine  the market demand
curve for that activity. This wés.accomplished”by determining the
number of people who participated in each activity at the lakes. during
the year. It was necessary to determine the average number of daily
permits fqr'an activity that a‘pefsen would purchase duringvthe,year°
Data from the .questionnaires were used to obtain these averages. By
dividing the total number of daily pefmits sold for a given activity
by the average number soldftp an individual, the number of persons who
participated in the activity on'a daily basis®could'be determined. The
‘ number of season permits sold for an activity is a direct determination .
oftfhe number of the persons-participating in the activity. Adding the
number of individuals :purchasing daily permits to the number purchasing
season permits provides*anfestimateiof*the total number participating
in the activity during the year.

Finally, the individual*demand curves werefaddéd horizqntally to
determine the market demand curve for-the activity. It was necessary
to find how many individuals constituted the’market.' If all permits-

for an activity were sold on an annual basis, then the number of permits
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sold would represent the number of individuals; however, annual permits
and daily permits were sold. Therefore, the average number of daily
permits that were purchased by individuals from each of the distance
zones was determined. These averages were .computed from data 6btained
from the questionnaire. The number of individuals in the market was
determined by'dividing'these averages into the number of‘daily permits -
sold to recreationists in each distance zone and adding that value to
the number of annual permits :sold.

The procedures discussed in this- chapter were used for the analyéis
that is presented in the next two chapters.  There are some instances
where a more detailed explanation of sqmevof*the'finer points of a pro-

cedure is required.
Analysis  of ‘Management Considerations

" The information for the analysis of outdoor recreational management
was obtained from several sources. ‘City officials openly discussed
many of the management probiems*that had“confronted them concerning
outdoor recreation. They also allowed access to their books on costs
and income from outdeor recreation. Information was also obtained on
problems - of ménagement from the"recreatidnisfs:“ Tﬁey'discussed these
problems in personal interviews and on the questionnaires: In- addition,
the researcher observed .many of- the prdblems of management firsthand
while visiting the lakes during the process of the study. -

These problems were -analyzed and possible solutions were advanced

whenever appropriate.



The presentation and:analysis-of the data relating to outdoor
recreational -activities-in' the Duncan Lakes Complex are discussed in

the following chapter.
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"CHAPTER 1V
ANALYSIS OF DATA RELATING TO OUTDOOR RECREATION

The main categories of empirical data presented in this chapter are:
fﬁé lake attendance data; the number of pérmits sold to fecreationists
from each of the travel zones; the mean number of user days for each of
the various season permits; the total number of user days for each acti-~
vvity participated in during 1965; the population and the per capita
participatioﬁ rates of each of the activities by travel zones; and the
socio-economic factors of the recreationists who participated in the

various recreational activities at the Duncan lake -complex.
Lake Attendance Data

The lake attendance'data were tabulated from the permit receipt
books for the years 1955-1965. Over this period the fees charged for the’
various activities changed., The lake attendance data were an important
part of this study since they represent a continuous stream of informar
tion concerning the total demand for the recreational resources at the
Duncan City Lakes.

The recreation activities available at the Duncan Lake complex and
the fees chargéa for the years 1955-1965 are presented in Table I. A
‘dashed line indicates that the activity was not available dur?ng a parti-

" cular year,
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TABLE 1

ACTIVITIES AVAILABLE AND FEES CHARGED AT THE DUNCAN
LAKES RECREATION COMPLEX, 1955-1965

1955 - 1956 - 1957 1958 1959 1960 1961 1962 1963 ' 1964 1965

Fishing Permits
All Lakes Family Season ——— — ——— — ———— 10.00 10.00 10.00 10.00 10.00 10.00
All Lakes Single Season - - —-— - -— 7.50 7.50 7.50 7.50 7.50 7.50
All Lakes Daily —— ——— —-— -—— —— .50 .50 .50 .50 .50 .50
Clear Creek Family Season 7.50 7.50 7.50 7,50 7.50 5,00 5.00 5.00 5.00 5.00 5.00
Clear Creek Single Season 5.00 - 5.00 5.00 5.00 5.00 3.50 3.50 3.50 3.50 3,50 3.50
Clear Creek Daily .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50
Humphrey Family Season -— ——— —-— -~- 10,00 * 6.00 6.00 6.00 6.00 6.00 6.00
Humphrey Single Season — -— — -— 7.50 4.00 4,00 4.00 4.00 4.00 4.00
Humphrey Daily — —_— —-— —_— 1.00 .50 .50 .50 .50 .50 .50
Lake Duncan Family Season 3.50 3.50 3.50 3,50 3.50 3.50. 3.50 3,50 3.50 3.50 3.50
Lake Duncan Single Season 2.50 .2.50 2.50 2,50 '2.50 2,50 2.50 2.50 . 2.50 @ 2.50 2.50
Lake Duncan Daily .25 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25

Fishing Boat, and Barge Permits :
Season’ — —-— — -— —— 3.50 3.50 3.50 3.50 @ e=- ——
Daily —— —-— -— -— -— .50 .50 .50 50 ——- ———
All Lakes -~ Season —-— — — —_— — 6.00 6.00 6.00 6.00 6.00 6,00
Humphrey Season —— —_— -— -— 6.00 4.00 4.00 4.00 4.00 —-- —_—
Clear Creek Season 4,00 4.00 4.00 4.00 ~-—- 4,00 4.00 4.00 4.00 ~--- ——
Duncan Season 3.00 -3.00 3.00 3.00 - 4,00 4.00 4.00 4.00 -~~~ 1.00
A1l Lakes Daily 1.00 11.00 11,00 1.00 1,00 1,00 1.00 1,00 1.00 1.00 1.00
Lake Humphrey Barge Permit —_— -— — --- 10.00 §&.00 ~8.00 8.00 8.00 8.00 8.00

Water Skiing Permits
Clear Creek and Duncan Season --- — — — --- 15.00 15.00 15.00 15.00 15.00- 15.00
Clear Creek Season - -— - --- 20,00 --- ——— -— — - -
Lake Duncan Season — --= 23.00 20.00 15.00 w-- -— —— -— - —-—
Clear Creek and Duncan Daily --- —-— —-— — —-— 1.50 1.50 1.50 1.50 1.50 1.50
Clear Creek Daily ——— e eme e 2,00 mem e mme mmm s mee eee
Lake Duncan Daily —— 2,00 2.00 2.00 1.50 ~-- - - ——- -— -

* Hunting Permits '

Quail - Daily -— —-— 1.00 1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00
Duck - Daily -— -— .50 .50 .50 .50 50 .50 .50 .50 .50
Duck - Season — — 5,00 5.00 -5.00 ~-- -— -— - -—= —-—

9%
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The permit receipt booke were tabulate& by months for each activity
“so that the seasonal aspects of the activities could be observed. The
monthly and Yeariy totals of permit sales and the dollar value of these
sales for each of the years from 1955 to 1965 are included in Appendix B.

Summaries ofvthe numbers of permits sold and the total fee revenue
received for each activity during these years are presented in Tables II
"and III, respectively. Duncan Lake and Ciear Creek Lake werevthe only
lakes in the Duncan Recreational complek in 1955. Lake Hemphiey was
opened to the public for recreationallpurposes in June, 1959.

Water skiing was first allqwed in 1956, but only on Duncan Lake.

In 1959, when Lake Humphrey was opened, Clear Creek Lake also was opened
vfor water skiing. From 1960 on, water skiing permits were sold for both
of these lakes (Clear Creek and Duncan).

Certain changes may be noted in the fees charged for varioﬁs acti-
vities. These changes likely resulted from a combination of: (1) public
respoﬁse to the fees; and (2) the city experimenting with the fees to find
the level that would encourage use of the facilities and at the'same time
minimize»overuse. Sincev1960, the fees charged have remained essentially
the same withtonly some categories of season fishing boat permits
eliminated.

The summary of fee revenue totalsvby year for each of the four
general types ef recreationai activities for which permits were sold
 indicates that the attendance at the lakes has not been constant (Table
I1D). Dufiﬁg the  period from 1955 to 1958, the revenue increased fairly
gradually. The total revenue for 1959 wes more‘than,double that for_l958.

The total income has been decreasing every year since 1959.



| NUMBER OF PERMITS SOLD FOR ACTIVITIES AVAILABLE AT THE DUNCAN

TABLE II

LAKES RECREATION COMPLEX, 1955-1965

1955 1956 1957 1958 1959 1960 - 1961 1962 1963 1964 = 1965
Fishing Permits
All Lakes Family Season —— -— —— —— — 599 546 457 395 344 239
All Lakes Single Season —— -— -— ——— ——— 291 262 204 197 203 155
All Lakes Daily -_— —~—— —— —-— --- 11,460 9,745 8,643 9,070 7,072 44
Clear Creek Family Season 338 374 308 302 188 43 36 27 48 57 34
Clear Creek Single Season 407 388 346 283 180 41 42 40 72 41 43
Clear Creek Daily 11,650 13,167 12,623 10,320 8,155 3,964 3,289 3,583 4,835 4,060 4,289
Humphrey Family Season — - — e 856 164 169 147 155 150 142
Humphrey Single Season —-— -— == ——- 336 82 115 103 109 122 125
Humphrey Daily —— - e - 7,514 942 793 822 1,229 1,073 6,868
Lake Duncan Family Season 73 72 47 113 —_— 7 8 8 7 4 3
- Lake Duncan Single Season 73 . .71 24 98 — 6 4 11 8 3 6
Lake Duncan Daily 5,628 5,636 5,364 4,648 3,250 1,524 1,049 1,680 1,801 901 1,055
Fishing Boat and Barge Permits
Season -— - - —— — 3 1 2 1 —— ———
Daily — — - -— ——— 36 26 39 62 = ~-=- —-—
All Lakes ~ Season -— — — — — 170 152 133 142 283 251
Humphrey Season -— -— — — 363 109 91 93 90 -— ——
Clear Creek Season 178 189 170 172 —-— 5 16 14 24 —_— —-—
Duncan Season 24 .22 14 25 -— 2 —— =m- 2 - -—
All Lakes Daily 50 112 181 141 817 383 288 307 383 430 363
Lake Humphrey Barge Permit - —~— - -— 28 51 53 49 53 36 39
Water Skiing Permit
Clear Creek and Duncan.Season —=- -— - -— — 214 201 199 203 171 168
Clear Creek Season —— —-—— —— —— 83 — -— e —-— — -—
Lake Duncan Season , - -— 47 100 28 -—- -— = -— -—- -—
Clear Creek and Duncan Daily — —— - -— -—- 1,270 963 1,114 1,348 1,128 1,164
Clear Creek Daily ' — —— -— —— 861 - ——— = — ——— -
Lake Duncan Daily —— 136 860 966 565 —— —— = - —— ——
Hunting Permits :
Quatl ~ Daily —— — 150 257 147 134 118 120 189 178 238
Duck - Daily —— -— 151 397 100 -— —— == -— - ——
Duck - Season ——— ~—— —— 68 32 - ——— = - - -
Senior Citizens - -— -— - -— -— -— —— 357 187

8%



TABLE III

TOTAL RECREATIONAL FEE INCOME RECEIVED AT THE DUNCAN
LAKES RECREATION COMPLEX, 1955-1965

1955 1956 1957 1958 1959 1960 1961 1962 - 1963 1964 1965
Fishing Income ' .
All Lakes Family Season : 5,990.00 .5,460.00 4,570.00 3,950.00 3,440.00 2,380.00
All Lakes Single Season 2,182,50 1,965.00 1,530.00 1,477.50 1,522.50 1,162.50
All Lakes Daily . : 5,730.00 ° 4,872,50 4,321.50 4,535.00 3,510.50 22.00
Clear Creek Family Season 2,535.00 2,805.00 2,310.00 2,265.00 - 1,410.00  215.00 180.00 135.00 240.00 285.00 170.00
Clear Creek Single Season 2,035.00 1,940.00 1,730.00 1,415.00 900.00  143.50 147.00 140.00 252.00 143.50 150.50
Clear Creek Daily 5,825.00 6,583.50 6,311.50 5,160.00 4,077.50 1,982.00 1,644.50 1,791.50 2,417.50 - 2,030.00 2,144.50
Humphrey Family Season o ) 8,560.00 984.00 1,014.00 882.00 930.00 900.00 852,00
Humphrey Single Season 2,520.00 328.00 460.00 412.00 436.00 488.00 500.00
. Humphrey Daily 7.514.00 471,00 396.50 411.00 614..50 536.50  3,433.50
Lake Duncan Family Season 255.50 252.00 164.50 395.50 26.50 28.00 28.00 24.50 14.00 10.50
Lake Duncan Single Season . 182.50 177.50 60.00 245.00 15.00 = 10.00 27.50 20.00 - 7.50 15.00
Lake Duncan Daily - 1,407.00 _1,409.00 _1,341.00 1,162.00 812.50 381.00 262.25 420.00 450,25 225,25 255.50
Totals 12,240.00 13,167.00 11,917.00 10,642.50 325,794,00 18,446.50 16,439.75 14,668.50 15,347.25 13,102.75 11,096.00
Fishing Boat and Barge Income .
Season 10.50 3.50 7.00 3.50
o Daily o . . - 18.00 13.00 19.50 31.00
All Lakes - Season : 1,020.00 912.00 798.00 852.00 = 1,415.00 1,250.00
Humphrey Season . .2,178.00 436.00 364.00 372,00 360.00
Clear Creek Season 712.00 756.00 680.00 688.00 - 20.00 64.00 56.00 96.00
Duncan Season 72.00 66._00 42.00 75.00 - 8.00 - - 8.00
All Lakes Daily 50.00 ©  112.00 181.00 141.00 817.00 383.00 288.00 307.00 383.00 430.00 353.00
Lake Humphrey Barge Permit 280.00 408.00 424.00 " 392.00 424.00 288.00 312.00
Totals ) 834.00 . 934.00 903.00 904.00 ~3,275.00 2,303.50 2,068.50 1,951.50 2,157.00 2,133.00 1,915.00
Water Skiing Income . ]
Clear Creek and Duncan Season - - - - - 3,210.00 3,015.00 2,940.00 3,045.00 2,565.00 2,430.00
Clear Creek Season - -~ - - = 1,660.00 - - - - ) )
Lake Duncan Season _ - - 1,081.00 2,000.00 420,00 - - - -
Clear Creek and Duncan Daily - - - - - 1,905.00 1,444.50 1,671.00 2,022.00 1,692.00 1,746.00
Clear Creek Daily - ’ - - - 1,722.00 - - - ’ -
Lake Duncan Daily - 272.00 _1,720.00 _1.449.00 847.50 - - - -
Totals - . 272.00 2,801.00 3,449.00 ~4,649.50 5,115.00 4,459.50 ° 4,611.00 5,067.00 4,527.00 4,176.00
Hunting Income .
Quail - Daily : - - 150.00 257.00 147.00 134.00 118.00 120.00 189.00 178.00 238.00
Duck - Daily - - 75,50 198.50 49.00
Duck - Season . - = = 340.00 160.00 . -
Totals - - 225.50 795.50 356.00 134.00 118.00 120.00 189.00 178.00 238.00
Grand Totals 13,074.00 14,373.00 15,846.50 15,791.00 34,074.50 25,999.00 23,085.75 21,351.00 22,760.75 19,670.75 17,425.00

6%
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The grand opening of Lake Humphrey in 1959 was accompanied by a
large amount of local advertising thaf caused permit sales for that year
"to reach an ali time high, This caused crowded conditions at the>1akes
and sales dropped back in 1960 to a level that was more typical of the
demand for récreation at the lakes, The subsequent dQCEﬁ%§%s$Q”fee
revenue from:i§59 through 1985'¥e§;1ted from sevé;él factors of which
the most importaht was low lake levels. Another factor was decreasing
sales of season fishing permits and increasing sales of daily permits.

. Apparently many purchasers of the annﬁal fishing permits found that they
did not use the lakes enough times to justify the purchase of the yearly
. permit and therefore switched to daily permits. This has undoubtedly
resulted_in a loss of revenue to the city.

- Another factor that has hurt fishing permit sales has been the
policy of giving a season fishing permit to senior citizéns (over 65
years of age)., This policy was initiated in 1964. Thesesxpermits provide
the same privileges to the senior citizen as the $7,50 single season
fishing permitbdoes. Thesé permits do‘not have to be renewed., . Thus,
these permits represent a loss of revenue equivalent to $2677 in 1964
and $4080 in 1965. .This assumes that all permits issued to senior citi-
zens would have been purchased anyway. Acthally, this probably would not
have been the case, since several of these permifé were issued to both
husband and wife. Normally, tﬁey would be expected to purchase -a $10
familylpermit instead of two $7.50 permits. Also, some of those issued
these permits may formally have purchased daily permits. Thus, it is
difficult to say that incpme would fall this much due to the issuing of

senior citizen permits, but it had some effect.



TABLE IV

_NUMBER , AND PERCENTAGE OF RECREATIONISTS FROM EACH DISTANCE ZONE PURCHASING
. EACH TYPE OF RECREATIONAL PERMIT, DUNCAN LAKES RECREATION COMPLEX, 1965

Nistance Zones

Zone 1 - Zone 2 Zone 3 7one 4 __Zone 5 Zone 6 Zone 7 Total
No. % -No. % No. A No. 4 No. 4 No. b4 No. % No.
All Lakes Fishing
Family Season 227 95.0 7 2.9 5 2.1 - - - - - - - - 239
Single Season 151 97.4 3 1.9 1 .7 - - - - - - - - 155 .
Daily Season 37 89.1 - - 2 4.5 - - - - - - 5 11.4 44
Clear Creek Lake ‘ .
Family Season 25 73.5 5 14.7 4 11.3 - - - - - - - - : 34
Single Season 39 995.7 . 3 7.9 1 2.3 - - - - - - - - 43
Daily Season 3074 71.7 639 14.9 428 19.9 17 .4 11 .3 19 4 11 2.3 4289
Lake Humphrey - .
Family Season oo 115 38L.9 12 8.4 12 8.4 - - - - - - 3 2.1 142
Single Season : 135 34,0 8 h.h 3 6.4 - - - - 3 2.4 1 .8 125
Daily -Season 4104 59.8 961 14.0 1471 21.4 37 .5 59 .7 3n .4 215 3.1 6868
Lake Duncan : .
Family Season 3 10000 - - - - - - - - - - - - 3
Single Season 6 1n9.0 - - - - - - - - - - - - . 6
Dally , . 934 83.5 58 5.5 39 3.7 3 .3 10 .9 4 A 7 .7 1055
" Skiing~Clear Creek-Duncan
Season 158 94.0 6 3.6 4 2.4 - - - - - - - - 168
Daily ' 792 67.2 123 19.6 222 19.1 - - 4 .3 12- 1.9 21 1.8 1164
Fishing Boat Permit
3 Lakes Season 207 82.5 22 8.8 19 7.6 - - - - - - 3 1.2 251
3 Lakes Daily 165 46.3 60 16.5 121 33.3 - - 4 1.1 5 1.4 5 1.4 363
Daily Quail Permit 207 87.9 7 2.9 24 10,1 - - - - - - - - 238
Lake Hymphrey Barge 35 89.7 3 7.7 1 2.6 .~ - - - - - - - 39
Senior Citizen 178 95,2 5 2.7 4 2.1 - 2 - - - - - - 187

18
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The fluctuations in yearly water ékiing revenue since 1960 has not
been of the magnitude of that for fishing. Low lake levels probably

represent the majdf factor causing the lower income from water skiing.
Recreation Activities and Distance Traveled

One of‘the most important variables affecting attendance'at a given
recreation site is the distance that recréationists must travel to engage
in this pastime. The numbers of each type of recreation'permit sold to
recreationists from the seven distancé zones»afe presented in Table IV.
These travel zones are indicated in Figure 3. These data are unique
among recreation studies since they nét only give the total'purchases of
each type of permit, but also provide complete information concerning the

“origin of each recreationist,

A large percentage of the recreationists have residences in Zone 1,
the‘closest travel zone (Table IV); This‘relationship holds regardless
of the type of recreation activity,participated in by the recreationists. -
The percéntages for Zohé 1 are alsd higher,for season permits for the
Samé actiﬁity. This would be expécted‘since»loéal recreationists would
be more likely to>uS¢ the nearby'lakés throughout the year‘than would
recreationists lbcated_at greater distances, .

Zones 2 and 3 have very similar attendancé patternsv(Téble Iv).

Zone 2 has a slightly higher fishingvattendance while Zone 3 has .a higher
water Skiing attendahce, These differences are easier to observe when
these data are convertedbto user days as shown in the followihg'section,

The rate of attendance from travelkzones 75 miles and further from
thelake complex is very low. The fact that Zone 7 has a higher atten-

dance than the next three closer travel zones may seem surprising at



53

first, But, this zone has a much larger population base because it
includes the total population of persons residing 200 or more miles from

the lake complex.
Annual Use of Season Pérmits

The average number of days of use by season permits holders for the
_selected recreation activities was determinéd from the questionnaire
data. bThe f£Ve-major types.of season permits sold at the lakes in 1965
were: (1) family fishing; (2) individual fishing; (3) season water
skiing; (4) fishing boats; and (5) barges on Lake Humphrey.,

An arithmetic mean was used to determine the number of times each
permit was used. Means were computed for cabin owners, for other recrea-
tionists and for both groups combined (Table V), The individual group
means were then tested to determine if they werevsignificantly different.
The statisticél’t' test indicated no difference»between the meansl.
Therefore, the pooled means weré-uéed iﬁ the analysis..

The pooled values in Table V were used to determine the average

number of user days for each type of season permit, For both types of

The null hypothesis tested was Hy = X1 - Xz = 0; and H1 =X - Xy #
0. Since the observations were not paired and the variances were unequal,
the following formula is used to compute t', where the prime indicates
the criterion is not distributed as students t. t' = -—;I-;—EZ—* where
2 -

. 2 5 :
W) = 8], Wy = ﬁ%, and t, and ty are‘the values of student's t for ny -1

and n, ~1 degrees of freedom at the selected (.95) level of significance.

2

The value t' corresponds to -a tabulated t value,
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TABLE V

AVERAGE NUMBER USER DAYS EACH TYPE OF SEASON PERMIT IS USED BY CABIN
OWNERS AND OTHER RECREATIONISTS, AND POOLED MEAN

Fishing Fishing Fishing Water

Siggle Family - Boatr ‘ Skiing - . Barge
Cabin Owners 29.750 45.348 30.583 22,429 31.667
Other Recreationists 26.178 41.857 23,723 - 18.710 20.000
t' value 2,115  2.021 2,037 2.340 2,239

Pooled Mean 27.115 43,431 26,699 19.395 27.000

season fishing permits the pooled averages represent the number of usér
days that the respective season‘permits were used, For the other permits,
:the number of people using a ski boat, fishing boat, or barge were esti-
mated so that average nﬁmber of user days of a season permif could be
estimated, This was because a ski boat, fishing boat, or barge was
uSuallyvused by more than one person. The number of user‘days associated
‘'with an occasion of water skiing was 6.315. This was determined by an
arithmetic mean of the number of people usually-waﬁer skiing together.

" This number (6.315) is applied not only to the number of occasions a
watef skiing permit is used;‘but also to daily water skiing permits. The
average number of people using a fishing boat is 2 persons, This was

the estimate given by the lake's caretaker. A barge usually accomodates
.3 persons, '

By applying these averages to permit sales for 1965, the total number
of_user days for each type of recreafion was estimated for each distance
zone and for the lake complex., The results are presented for (1) fishin&
(2) water skiing, and (3) fishing boat and barge use,‘in Tables VI, VII,

‘ ahd VIII, respectively;
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USER DAYS OF FISHING FQR EACH OF THE SEVEN DISTANCE ZONES AND THE TOTAL
FOR THE DUNCAN LAKES RECREATION COMPLEX, 1965

Type of . Total User Days Total User .
Zone of Fishing Permits User Days For Each Type Days Fishing Percent of
Residence  Permit Sold Per Permit _Permit From Zone Lake Total
-Number-
1 Family Season 3nm 43.43 - 16,069.5
8,161.6
Single Season 301 27.11
Daily 3149 1.00 8,149.0
Senior Citizens 178 27.11 4,826.5
37,206.6 83.8
2 Family Season 24 43,43 1,042.3
Single Season 14 27.14 379.6
Daily 1658 1.70 1.658.0
Senior Citizens 5 27.11 . 135.6
: 3,215.5 7.2
3 Family Season 21 43,43 912,1
Single Season 10 27.11 271.1°
Daily 1940 1.70 1,940.0
Senior Citizens 4 27.11 1n8.5
) 3,231,7. 7.3
4 Family Season -~ 43,43 0.1
Single Season - 27.11 N.0 .
Daily 57 1.00 57.0
57.0 .1
5 Family Season - 43.43 n.n
Single Season - 27.11 n,0n
Dai ly 71 1.00 710
. 71.0 .2
6 Family Season - 43.43 n.0
Single Season 3 27.11 81.3
Daily 53 1.00 ..53.0
' 134.3 .3
7 Family Season 3 43.43 1.3
Single Season 1 27.11 27.1
Daily 328 1.00 328.9
- - __.h88.4 1.1
Total for Lakes § 44,401.5 19,9




‘TABLE VII

USER DAYS OF WATER SKIING FOR EACH OF THE SEVEN DISTANCE ZONES AND THE TOTAL
FOR THE DUNCAN LAKES RECREATION COMPLEX, 1965

Total Total
: User Days User Days. User Days
Distance Type . of Permits Occasions Per For Each - Skiing Percent of
Zone Permit Sold Per Permit Occasion Type Permit. From Zone Lake Total
= Number - - Percent -
1 Season 158 19.39 6.31 19,351.7
Daily 782 1.00 6.31 4,938.3 . -
: 24,290.0 86.9
2 Season 6 19.39 6.31 - 734.9 '
Daily o123 1.00 6.31 776.7 :
' ' ' 1,511.6 5.4
3 . Season 4 19.39 6.31 489.9
Daily’ 222 1.00 - 6.31 1,401.9 T
‘ ' 1,891.8 6.8
4 Season - ——— — 0.0
Daily — o —— —_— 0.0
' . ' ‘ 0.0 _ 0.0
5 ~Season — : —— — . 0.0
Daily - 4 1.00 6.31 25.3
' 25.3 .1
6 Season —-— —_— - 0.0
Daily - 12 ‘ 1.00 6.31 75.8
_ : 75.8 , .3
7 Season —_— —— — 0.0
Daily 21 1.00 6.31 132.6
132.6 .5
Total For Lakes 27,927.0 100.0

9¢



" TABLE VIII

USER DAYS BARGE AND BOAT USE FOR EACH OF THE SEVEN DISTANCE ZONES AND THE TOTAL
FOR THE DUNCAN LAKES RECREATION COMPLEX, 1965

Total Total,
User . Days User Days User Days
Distance . Type of Permits . Occasions Per For Each From Percent of
_Zone Permit Sold Per Permit Occasion Type Permit Zone . Lake Total.
' ' . - Number - -~ Percent -
1 Boat, Season 207 26.7 2 11,053.4
Boat, Daily 168 1.0 2 336.0
Barge 35 27.0 3 2,835.0
14,224.4 82.2
2 Boat, Season 22 26.7 2 1,174.8 :
Boat, Daily 60 1.0 2 1200
Barge 3 27.0 3 243.0
1,537.8 ‘ 8.9
3 Boat, Season 19 26.7 2 1,014.6 :
Boat, Daily 121 1.0 2 242.0
Barge 1 27.0 3 81.0 : _
1,337.6 7.7
4 Boat, Season - --- — = -—
Boat, Daily  ——- -— - f—
0.0 0.0
5 Boat, Season « ~--—- — - —
Boat, Daily — 1.0 2 8.0
. 8.0 .1
6 Boat, Season. =-- -_— - -— '
Boat, Daily 5 1.0 2 10.0
, 10.0 .1
7 Boat, Season 3 26.7 2 160.2
Boat, Daily 5 1.0 2 10.0
: ' - 170.2 1.0
17,288.0 100.0

- Total For Lékesv

WA
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People traveling 24 miles or 1essvmadé:up nearly 84vpercént'of the

- total fishing attendance expressed in user days., Over 98 bercent of the
.fishiﬁg use was by persons traveling 74 or fewer miles (within two hours’
drivingvtime). Thus, the geographic area from which the lake draws most
bof its fishing enthusiasts is fairly sﬁall. |

For water skiing, nearly 87 percent of attendance was from 24 miles
or less. The results for water skiing were very similar to those
obtained for fishing. Over 99 percent of the water skiing attendance
wés from the first three travel zones,

The attendance distribution for fishing boats and barge usage was
also very similar to that for fishing, This was expected since the boat
‘usage was in conjunction with fishing. The percentage of use from the
‘first travel zone was over 82 percent while the percentage from the first
three zones together was nearly 99 percent. |

The three recreation activities ali had a lower use frdm traQel
zones 4, 5 aﬁ&f6 than from zonme 7. The population in zone 7 copsists of
the entire geographic area farther than 200 ﬁiles from-the Duncan lake

complex,
Population in the Travel Zones

Using the 1960 census, population estimates were compiled for each
of the first six distance zones.  The procedure usedifor determining
thgse population estimates was discuSsed in Chapter I1I, One. aspect of‘
‘the procedure not'mentioned, howéver, was that the ptqportions3of each
i county's population included in each zone and determined from the 1960

census were applied to 1965 codnty population estimates, Thus, the
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population estimates and the empirical data on attendance from the travel
_‘zones were forvthe same year; | |
The‘population estimates for the years 1960 and 1965 for each dis-
ﬁénce zone are présented in Table IX, Part of Texas is included in five
of the zones and part of Arkansas and Kansas are included in Zone 6
(Figure 3). Although‘the area within .each of tﬁe distance zones increases
‘as‘the zones become further removed from the Duncan recreation complex,
the popplations do not increase accordingly. The population increaseé
for the first three zones, decreases for Zone 4, increases for Zone 5,
and decreases for Zone 6. The reasonsfor this fluctuation is:that Zones
3 and 5 have ﬁajor cities within their boundaries while Zone 4 does not,
Zone 5»has.Da11as and Fort Worth within its boundaries while Zone 6 has

Tulsa as its largest city.
User Days of Recreation Activities Per Capita

The data presented in the previous two sections concerning the popu-
lation and user days of the various recreation activities for each of the
distance zones were used to determine user days‘per capita for these
~zones. The computations necessary to obtain the perkcapita consumption
for each recreation activity for each zone was determined by dividing the
user days of the recreation in each zone by that zone's population.

" User Days of Recreation Activity Per User Day of Activity in Zone
Person Per Year in Distance Zone Population in Zone

The user days per capita for fishing, water skiing, and boating for
each of the seven distance zones are presented in Table X. The popula-
tion in the Oklahoma portion of the zones was used in addition to the

total population in the zones to compute the per capita attendance., It



' TABLE IX

POPULATION ESTIMATES FOR SIX CONCENTRIC DISTANCE ZONES DESCRIBED
ABOUT THE: DUNCAN LAKES RECREATION COMPLES,1960. AND 1965

1960 1 1965 :

Distance Zone : Ok 1ahoma Texas Kansas Ark. Total Oklahoma2 Texas3 Kansas4 Aﬂcﬁ Total ;
Zone 1 (0-24 mi.) 55,167 - . 55,167 58,213 - o 58,213
Zone 2 (25-49 mi.) 197,014 2,442 199,456 211,578 2,284 213,862
Zone 3 (50-74 mi.) 629,360 143,332 - _ 777,692 713,405 132,838 846,243
Zone 4 (75-99 mi.) . 237,558 57,005 294,063 229,959 58,962 _ . 288,912
Zone 5 (100-~149 mi.) 411,282 1,733,395 . 2,144,677 - 414,803 1,938,423 : 2,353,426
Zone 6 (159-199 mi.) 796,673 660,936 76,846 5,157 1,450,617 761,203 709,834 76,846  K,157 1,554,041
Totals 2,236,559 2,592,110 76,846 6,157 4,921,672 2,389,152 . 2,842,541 76,846 6,157 5,314,696

1

U.S. Department of Commerce, Bureau of the Census, U. S. Cénsus of Population for 1960.

2James D. Tarver, Yearly Population Estimates for Oklahoma Counties for 1961-1966, Unpublished Data obtained from
the Department of Sociology, Oklahoma State University. .

3Population Research Center, Population Estimates For Texas Countlesl,Aorll 1, 1965, Department of Sociology, The
University of Texas.

&The population estimatés for Kansas and Arkansas for 1965 were unavailable and, therefore, the 1960 estimates were
used. If the populations within zone six of these two states had been somewhat larger, some projection technique
would have been used.

09
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TABLE X

PER CAPITA USER -DAYS -OF RECREATION BY ACTIVITY FOR EACH DISTANCE
ZONE AND THE OKLAHOMA PORTION BY ZONE AT THE DUNCAN LAKES
RECREATION COMPLEX, 1965

Per Capita
o - User Days
Total Oklahoma Per Capita . For Oklahoma
Distance User Days = Population Population User Days Portion of
Zone ' - in Zone in Zone: in Zone - in Zone Zone

Fishing
Zone 1 37,206.6 58,213 58,213 .63914 .63914
Zone 2 3,215.5 213,862 211,578 .01504 .01520
Zone '3 3,231.7 846,243 713,405 ,00382 .00453
Zone 4 57.0 . 288,912 229,950 .00020 .00025
Zone 5 71.0 2,353,426 414,803 .00003 ‘ .00017
Zone 6 134.3 1,554,040 761,203  ,00009 .00018
Zone 7 485.4

Water Skiing

Zone 'l 24,290,0 - 58,213 58,213 - .41726 .41726
Zone 2 1,511.6 213,862 - 211,578 .00707 ‘ .00714
Zone 3 1,891.8 - 846,243 713,405 .00223 .00265
Zone 4 0.0 288,912 229,950 .00000 .00000
Zone 5 25.3 2,353,426 414,803 .00001 .00006
Zone 6 75.8 1,554,040 761,203  .00005 .00010
Zone 7 - 132.6

Boating
Zone 1. 14,2444 58,213 58,213 .24435 +24435
Zone: 2 1,527.8 213,862 - 211,578 .00719 .00727
Zone '3 1,337.6 846,243 713,405 .00158 .00187
Zone ‘4 0.0 288,912 229,950 .00000 .00000
Zone 5 8.0.  -2,353,426 414,803 .00000 .00002 "
Zone 6 ©10.0 1,554,040 = 761,203 .00001 , .00001
Zone 7 170.2 '
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was found that the attendancé from out-of-state was very small in com-
‘parison to that from in-state, even where the out-of-state portion of
populatioﬁ‘was greater than the_Oklahoma portion,

Per capita . use falls greatly after the high intensity of use in
the neareét zone for all recreation activities. This information should
prove valuable to agencies involved in planning recreational use for
resources similar to those in Stephens County.

The fact that some persons travel more than fifty miles to recreate
at the Duncan complex is remarkable considering that numerous alternative
recreation facilities exist, most of which have no user fees, that are
as close or closer to their homes. This occurence requires study of the
competitive nature of the various alternative recreation areas that are
availéble to the recreationists. The reasons why recreationists would
travel further to the Duncan complex rather than to closer "free" areas

needs to be analyzed.
Socio-Ecdnomic Characteristics of the Recreationists

Dafa §n factors that may have an effect upon the recreational
attendance of‘é given éite are presénted in this‘section.' The e#tent
to whichithese‘factqrs are found to influence recreational hébits may
be Qf use for persons and groups involved in planning future recreational

developments.
-Income

Income of recreationists is a major factor affecting participation
of recreational activities. The usual use of the income factor is for

predicting future attendance for selected types of recreational
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activities. This study compared family incqmes of the recreationists
surveyed with family incomes of all the people in Oklahoma and all the

- people in Stephens County. The reason that both Stephens County and
Oklahoma incomes were used for comparison with the data was to see if
there was any major difference in the three'séts of data. Stephens
County was used for comparison purposes because the Lakes of Duncan all
lie within its boundaries and the majority of the fecreationists visiting
the lakes reside in that county.

The family income distribution of all the families surveyed are
presented in Table XI. The percentage distributions of family incomes
for the state of Qklahoma and for Stephens County are also presented in
this table., People with higher family incomes tend to visit the Duncan
lake complex more than those wifh lower incomes., Almost 72 percent of
those surveyed had a family income of $5,000 or more, This compares
with ‘37 percent éf the family income above $5,000 for the state and 50
percent for Stephens County.

In this study, people with lower incomes tend to fish and hunt more
and water ski less fhan people with higher incomes (Table XII). Recrea-
fionists in the highest incomg group evidently did‘not come to the
Duncan Lakes Complex just to water Ski. Some obwiously did water ski,
but also fished as well (Table X11). Probably-fecreationists in the
highest income group who only wanted to water ski waﬁld go to a larger
State or Fedgral recreational area for that activity.

The quail hunters all came from the lower income levels. An expla~-
nation. for this might be that persons fromkthe higher income levels pro-
bably had private areas wherevthey hunted and where the competition was

not as keen for birds as on the public land around the lake complex.
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TABLE XI

PERCENTAGE DISTRIBUTIONS OF FAMILY INCOMES OF THOSE SURVEYED FOR THIS
STUDY COMPARED WITH DATA FOR THE STATE OF OKLAHOMA AND FOR
STEPHENS COUNTY ‘

Income The Study Oklahoma . Stephegs

Dollars - Percent -
Under 3,000 12,43 42.10 26,38
3,000-3,999 6.07 10.66 11.38
4,000-4,999 9.54 10.22 11,68
5,000-6,999 24,28 17.33 26.74
7,000-9,999 29,19 11.63 15.58
10,000-14,999 11.56 ‘ 5.45 5.33
15,000 and over 6,94 2,60 2.91

Total 100.00 100.00 100.00

8Bureau of the Census, U, S, Dept. of Commerce, U, S. Census of
Population for Oklahoma, General Social and Economic Characteristics,
1960, pp. 164 and 234, '

TABLE XII

PERCENTAGE DISTRIBUTIONS OF FAMILY INCOMES OF RECREATIONISTS SURVEYED
- BY TYPE OF PERMIT PURCHASED, DUNCAN LAKES RECREATION COMPLEX, 1965

Type of Permits Purchased

- Fishing Water Water Skiing  Quail
Income Fishing W/Boat Skiing .and Fishing Hunting
: - Percent -
Under- 3,000 '16.44 11.11 7.69 1.69 57.14
3,000-3,999 4,11 7.41 11.54 33.39 28,57
4,000-4,999 12.33 '9.26 3.85 5.09 14.29
5,000-6,999 26.03 21.30 19.23 30.51 0.00
7,000-9,999 : 28.08 26.85 30.77 38,98 ' 0.00
10,000-14,999 . 8.22 15.74 26.92 6.78 0.00
15,000 and over 4.79 - 8.33 - 0,00 - 13.56 - . 0.00 .

Total 100.00 . 100.00 100.00 100.00 100.00
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Age of Recreationists

Different age groups tend to Havevdifferent ratesvof participation
in various outdpor recreation activities. The ORRRC reports indicate
that age has the greatest influence of all factors on participation rates.
[5, p. 27] The older people get, the less they engage in active fypes
of outdoor recreation such as water skiing, mountaiﬁ climbing, and
horseback riding, . On the other hand, some outdoor activities seem to
maintain fairly steady.participation:rates for people of all ages. The
ORRRC :reports indicate fishing, sightseeing, and driving for pleasure
are examples of these latter activities. [5, p. 27]

Data obtained from the questionnaires concerning age in relation to
the outdoor acti#ities provided at the Lakes of Duncan appearedlfo concur
with the conclusions reached by the ORRRC, The person who responded to
the questioﬁnaires in most cases was the head,oflthe family and.this was
the age reported. Thus,\theilower age groups were not reported, although
-children were included in most cases as members of fhe recreation party
~visiting the lakes.. The percentage age distributions of those replying
tp the questionnaires by the category of permits they purchased are pre-
sented in Table XIII,
| People participating in only fishing seem to be fairly eveﬁly dis-
tributed in the age groupings above 25 years of age. Those in the lower
ages either had their permits purchased for them by their parents or did
not have to purchase permits because they were under 16 years of age.

Persons fishing from boats were concentrated in the 35 and older‘age
groups with the 35-30 age group making up’the bulk of these users. A
similar diétribution-was fouhd for water skiing except that the partici-

pation for the over 50 age group was much smaller. The low participation
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TABLE XIII

PERCENTAGE DISTRIBUTIONS OF THE AGES OF RECREATIONISTS
. " . SURVEYED BY TYPE:OF PERMIT PURCHASED,  DUNCAN .
"~ .. . 'LAKES RECREATION COMPLEX; 1965 . .-

The - Fishing ‘ SKiing
Age Study Fishing W/Boat Skiing and Fishing
- percent -

19 & under 1.73 2,74 .93 0 0
20-24 -3.18 3.43 .93 7.69 5,08
25-29 7.81 11.64 3.70 11.54 ‘ 5,08
30-34 7.23 8.22 "3.70 0.00 13.56
35-39 13.87 11.64 12.04 26,92 18.64
40-44 14.16 12,32 11.11 11.54 27.12
45-49 17.34 13.70 21.30 23.08 16.95
50-54 9.54 . 7.54 12,04 15,38 -8.47
55-59 9.25 9.59 12,96 3.85 3.39
60-64 7.80 10,57 9.25 ‘ 0.00 0.00
65 & over 8.09 8.90 12.04 -__0.00 1.69

Total 100.00 100.00 - 100.00 100.00 100.00

rates of the lower age groups again was due to the head of the household
answering the questionnaire in nearly all cases. Thus, the data for the
25 years and over groups were the most relevant for determining the role

age plays in the participation in outdoor recreation activities,
Education

Data obtained from the questionnaires indicated that persons with
more éducation participate in outdoor recreation activities where fees
are charged more than those with less education (Table XIV). Approxi-
mately 78 percent of those who purchased permits at the lakes had com~
- pleted high school. However, only about 40 percent of the population of
Stephens County and of the white population of the state had finished

high school or further forward schooling.
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- TABLE XIV

PERCENTAGE DISTRIBUTIONS OF THE EDUCATION OF RECREATIONISTS
SURVEYED FOR THIS- STUDY.COMPARED WITH DATA FOR. THE - o : ;
STATE OF OKLAHOMA AND' FOR STEPHENS COUNTY.. ...~ e

. = b
Education Attainment The Study Oklahoma’ Stephens County

- Percent -~

~7th Grade or Less 2.02 15.11 14.34

7th to 8th Grade . 10.12 24,86 23,27
9th to 1llth Grade , ‘ 10.12 18.08 21.96
Completed High School 34.10 23,69 25.55
1 to 3 years of College 28.32 10.08 8.35
4 or more Years of College . 15.32 8.18 6.53

Total : 100.00 -100.00 100.00

#Bureau of the Census, U; S.” Department of Commerce, Ug“S,*Census of
Population for 1960, Oklahoma General Social and Economic Characteristics,
Tdble 47, p. 149,

bW. Nelson Peach, Richard W, Poole and James D, Tarver, County
‘Building Blook Data for Regional Analysis; Oklahoma State University
Research Foundation, March,1965, p. 493.

Thg educgtiongl attainment of recreationists participating in water
;kiiﬁg'is hiéﬁéf than-ﬁhat fof fishing. (Table XV). Over 90 percent of
the water skiers had a high school education or above. Thus, the level
of education appears to have a significant effect on the participatién in
both fishing and water skiing,

The effects of each of the SOCio-ecohomic variables ofi participation
in the outdoor recreation activities provided at thé Duncan lakes complex
imply that these characteristics should be cénsidered in recreation
planning., 1If persons with low income levels and low educational attain~-
ments do not participate in recreational activities to the same extent
as persons with higher incomes and education, planning agencies should

take this into consideration in locating and developing facilities.
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TABLE XV

PERCENTAGE DISTRIBUTIONS OF THE EDUCATION OF RECREATIONISTS SURVEYED BY
TYPE OF PERMIT PURCHASED, DUNCAN LAKES RECREATION. COMPLEX, 1965

Educational Fishing Water Skiing &
Attainment ‘Fishing  W/Boat Skiing Fishing
6th grade or less 2.74 1.85 0 1.69
7th or 8th Grade 13.02 12,04 3.85 0.00
9th or 1lth Grade 9.59 12.04 3.85 8.48
Completed High School 30.82 33.33 38.46 40,68
1 to 3 years of College 26,71 26.85 38.46 33.90
4 or more years of College 17.12 13.89 15.38 15,25
Total 100.00 100.00 100.00 100.00

Recreational facilities could be planned so that they would more nearly
suit the population that would use the facilities. This planning would

apply to both public and private facilities.
Summary

A large proportion .of the recreationists using the.Duncan Lakes
Recreational Complex travel less than 75 miles to do so. Over 98 percent
of the recreationists live less than 75 miles from the lakes and over 80
percent live within 25 miles. Thus, it is ‘apparent that these recrea-
tional facilities attract mostly local recreationists.

The recreational use of the Duncan Lakes Complex on a per capita
basis also indicates that the bulk of the recreationists reside fairly
close to the lakes. The combined number of user days per capita for
fishing, water skiing and boating was 1.3 for persons living within 25
miles of the complex. The user days per capita decreased considerably
for the next two zones; .03 user days per capita for Zone 2 and .0l user

days per capita for Zone 3.
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The socio~economic characteristics of the recreationists using the
Duncan recreational complex were found to be different from those for
all citizens of the state of Oklahoma, Over 72 percent of the recrea-
tionists surveyed had a family income of $5,000 or more, while on1y 37
percent of the family incomes in the state are this high., It was also
found that 78 percent of the recreationists surveyed had completed high
school as compared with 40 percent for the state. Therefore, it appears
that the-recfeationists using the Duncan Lakes Complex have higher income
-and educational levels than is common for the state,

Much of the data presented in this chapter were used in the demand
analysis which follows in the next chapter. For example, the data
relating to the number of user days of the recreation activities by

zones is particularly relevant.



CHAPTER V

ESTIMATION OF THE DEMAND FOR SELECTED

RECREATIONAL AGTIVITIES
The Demand for Recreation

The quantity of recreation demanded by an individual will depend-
upon the price he.must pay, his-income level; and the prices of alter-
native recreational pursuits. At a given income.level and with prices
of alternatives constant, there:likely would be a downward sloping
schedule of alternative price-quantity combinations consistent with
his behavior.

Prior to:participating-in-the recreational -experience at the Duncan
Lakes complex, each participant must have evaluated his expected satis-
faction and the expected prices or costs, given his income restraint.
His participation in the particular recreational activity is evidence |
that expected returnS'in'termSjof"satisfaction'from‘itvwere,greater;
than expected costs. Presumably, participation at a price (cost) may
be interpreted as -a point on an:individual's’demand schedule.

The delineation of the'demand schedule for each participant would
'requife additional evidence.' Alternative price-quantity combinations
selected when the income level énd"prigeS’of alternatives were held
constant would be required. Opinions of participants. as: to:expected-

participation at alternative prices:could provide estimates, but there

70
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would be uncertainty assoclated with actual decisions matching opinions
‘on probable actions.

The demand schedule for a representative participant could be esti-
mated under certain assumptions cencerning the participants. The first
assumption concerns tastes and preferences.  If it could be assumed that
all participants in a recreational activity such as fishing had the same
tastes and preferences with respect to this activity, the existence of
different prices (or costs) for individual participants would result in
a series of alternative price~quantity combinations on the same demand
schedule.

The second assumption concerns the level of income. It is obvious
that not all participants have the same income. However, participants
within a given income level may also have different costs which would
result in a series of alternative price~quantity combinations on a
demand schedule for participants with-a given income level. A repre-
sentative demand schedule based on all participants would require the
assumption that the average income is about the same for any particular
price-quantity combination,

The third assumption concerns the prices of alternatives for the
recreational activity. A representative demand schedule based on all
participants would require the assumption that the prices of alterna-
tives are about the same for any particular price-quantity combination
0£ the representative demand schedule.

A representative or average individual demand schedule was esti-
mated from the price-quantity combinations-for each participant under
the assumptions of: (1) homogeneous tastes and preferences of parti-

cipants; (2) approximately the same income level for each level of
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participation; (3) approximately the same prices of alternatives for
each level of participation; and (4) different cost or supply conditions
for participants at the Duncan Lake complex. The price or cost of par-
ticipation was used as the dependent variable. The number of user days
of the recreational activity was used as the independent variable.

The choice of price for the dependent variable and quantity for
"the independent variable was arbitrary. However, the price or cost
variable used in this study involved both fixed and variable elements
which resulted in costs which were dependent on the level of partici-
pation. The variable costs for an individual participant at a given
location were assumed to be the same per user day regardless of the
quantity of recreation taken from the Duncan Lake complex during the
year, The fixed costs, on the other hand, would be constant in total
dollars, but average fixed costs-per day would decrease as the number
of user days of the recreational activity increased. The influence of
the level of participation on average fixed costs and on the average
total costs was the most important reason for selecting quantity as the

independent variable.
Individual and Market Demand Curves

Using linear regression analysis, several forms of equations were
tested to determine the one that provided the best fit for the empirical
data. An exponential equation of the general form Y = Axb was found to
be the most satisfactory for the fishing and water skiing activities.
This equation was converted to natural logarithms for the regression

analysis and then converted back to the exponential form for plotting
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the demand curves. ' This-procetlure permitted the use of linear regres-—.
sion techniques for nonlinear data and resulted:in curvilinear demand

curves.

Individual Demand Curves for Fishing-and Water Skiing

The estimated equation for the representative demand schedule for
fishing, using cost per user-day (P) as the dependent variable and the.
‘annual number of user days-of fishing (Q) as-the independent variable,
was:

In P = 2,54607 - ,37539 1n Q | 1.1
In exponential form the equation was:

p = 12,757 @ *37°3% 1.2
The coefficiéﬁflofr&étéfﬁiha;ipn'(R?) for'equation 1.1 was. .3984 and
8% =.02628. The means were §'=-$5@O4'per user day andﬁa =.11.91 user
days participation per year. The equation-is-presented graphically in
Figure 4,

Estimates were*also‘obfained‘for regression'equat{Bﬁs using quanti-
ty as the dependent variable and price or cost:as-the independent varia-
‘bles.: The equations obtained for each-activity are presented in Appen-—-
vdix C. |

The representative'individual demand curve for water skiing wéé*
obtaingd in the same way as for the fishing aectivity:- The estimated
equation using cost per user day as%theidependent'variéble and user
days per fear aSi;he independent variable was:

P = 22,468 q -20728 1.3
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The coefficient of'determination“for‘thefequationfwas’R2 = ,4486 and
the standard error was;§£==—m049865'The~means were: P = $4.80 and
6'= 44,2, On the avef;ge; over six persons use a ski boat during each
occasion. Thus, the 44.2 user‘days bf water skiing actually represents-
approximately 7 occasions per year. -Equation 1.3 is presented graphi-
cally in Figure 5.

Exponential equations:-of the form used-in:the-analysis have a.
constant price flexibility equalvtO'the*value'of'the exponent. Since
the inverse of the price flexibility is an-estimate’of ‘the price elas-
ticity, the form of‘the.equationwaas*changed‘tO'reflect the elastici~-.
ties of demand with respect to price.' Equation-1l:4 based on equation
1.2, and equation‘laS'based'on"equétion"1;3*are'as follows:

-2.6639

882,25 P 1.4

Q

2082 P 1.5

-2.4553
Q .

The estimated elasticity of demand with respect to price for the indi-
. vidual demand curves were -2.6639 for fishing and =2.4553 for water
skiing, Both of these: estimates-are: fairly elastic and are considerably

higher than the approximately unitary elasticity estimates obtained

for the quantity dependent equations.

Market Demand‘Curves*For'Fishing'and“water“Skiiﬁg

The:aggregation . of "individual demand curves into a market demand
curve involved estimates of the:number of individuals that constituted
the market. The present:study had an: advantage in this respect because
“the total sales of the various categories of permits was known as a -

result of the tabulation of the permit receipt books. ‘The market demand -
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curve was estimated by multiplying:the respeetive quantities of eachb
price on the average individual demand curve by the total number of
individuals involved in the recreational activity.

The total number of individuals-that made up the market for a
given activity-at® the Duncan Lakes complex was determined from the
permit sales for that activity. Each season permit represented one
"individual or group and the individuals associated with these permits
'were‘;otaled. The procedure for daily permits was more involved. The:
"estimation of the number of individuals purchasing daily permits re-
quired: (1) an estimate of the number of times recreationists from
each of the travel zones would, on the average, purchase a daily fishing
permit during the year; and (2) total sales of-daily permits by zones.’
Dividing .the total sales of daily permits: for each travel zone by the
~average number of times:purchased during the year and summing over
zones gave an estimate:of the number of individuals purchasing daily per-
mits for that activity. The following formula is a summary of this
estimation procedure:
Number: of Individuals

in the Market for the ="
Recreational Activity

7 Daily PermitaSalesi:

He~1~4

Season.Permitsi +

-1 i1 Mean Number of Per-

mits Purchased by an
Individuali

Using this technique, the number of individuals participating in-
the fishing and water skiing activities -was -estimated for 1965 and the
results are presented .in- Tables-XVI and XVII respectively.

There were 2,493 individuals:participating in the:fishing activity

and® 430 individuals participating in water skiing. The expansion of

the average individual demand equations.for fishing and water skiing
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TABLE XVI

TOTAL NUMBER OF DIFFERENT RECREATIONISTS FISHING AT THE
DUNCAN LAKES RECREATION COMPLEX, 1965

: Total
Average Total Number of Number
Number of Number Individuals of
Daily of Daily Purchasing Season Total
Residence Permits Permits Daily Permits Individuals
Zone Purchased Sold: Permits _Sold From Zone'
1 10.3 8,149 7593 671 1,464
2 6.5 1,658 254 38 292
3 3.5 1,940 548 31 579
4 3.5 57 16 - 16
5 3.5 71 20 - 20
6 2.0 53 27 3 30
7 3.7 328 88 4 92
Total 1,746 747 2,493
TABLE XVII
TOTAL NUMBER RECREATIONISTS WATER SKIING AT THE
DUNCAN. LAKES RECREATION COMPIEX, 1965
Total
Average Total Number of Number
Number of Number Individuals of
Daily of Daily Purchasing Season Total
Residence Permits Permits Daily Permits Individuals
Zone Purchased Sold Permits Sold From Zone’
1 6.0 782 130 158 288
2 2,2 123 57 6 63
3 4.0 222 : 56 4 60
4-7 2,0 37 19 0 19

Total | 168 430
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(equations 1.2 and 1.3) by the respective number of individuals parti-
cipating in the activities provided estimates of the market demand
equations. The market demand curve for fishing (equation 2.1).and the
market demand curve for water skiing (equation 2.2) are as follows:

.37539

240,25 Q 2.1

+d
]

-.40728

P = 9,643.3 Q 2.2

Equation 2.1 is presented graphically in Figure 6 and equation
2,2 is presented in Figure 7.

Four points appear on each of the two figures (Figure 6 and 7).
These points represent alternative estimates of points on the market
demand curve, - Each point represents the total number of user days of -
an activity participated in by recreationists from a particular travel

zone and the mean cost per user day as reported in Table XVIII.

TABLE XVIII -

AVERAGE COST PER USER DAY AND TOTAL USER DAYS
BY ZONES, DUNCAN LAKES RECREATION COMPLEX, 1965

~ Fishing. | Water Skiing

Travel Average Cost Number of" .Average Cost- Number of
- Zone Per User Day User. Days - Per User Day User Days.
Dollars ' " Dollars
1 $4.,87 37,207 ... 84,27 24,290
2 8.71 3,215 5.95 1,512
3 10.43 3,232 6.05 1,892

4-7 '

17.38 v 748 . 22,72 234

The four points lie fairly close to the estimated market demand curve
for the fishing activity and with the exception of zones 2 and" 3 the

four points are close to the market demand curve for water skiing. The
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fact that these points were determined in a different way supports the
judgement that a market demand curve could be estimated from the in-
dividual demand schedule approach adopted in this study.
Estimation of Récreation Benefits
From Demand Curves
Several methods were discussed in Chapter II for determining the

benefits accruing to recreationists. This section presents estimates

of -benefits. obtained by using some of those methods..

Monopoly Revenue Method

The demand curves obtained for both the fishing and water skiing
activities have constant elasticities of demand which are greater than
unity. Those results imply that total revenue would always increase as
the number of user days of recreation increases. From the standpoint
of the city of Duncan, the demand curves may be assumed to be those
faced by a monopolist. With this assumption, benefits may be determihed
which are equal to the total revenue a monopolist would receive if he
were the producer of the recreation opportunities at the Duncan lakes
complex.

A monopolist with the objective of profit maximization would take
into consideration both costs and revenue. In any given year, the costs
of providing the recreational facilities are essentially fixed. Con-
struction costs already have been incurred; labor costs are approximate-
ly the same regardless of attendance at the lakes; and cleanup and
maintenance costs do not increase proportionately with attendance.
Therefore, marginal costs would be approximately zero. Assuming suf-

ficient demand in the area to utilize the lakes, the major limiting
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factor on recreational attendance at the:lakes would be the capacity of
the lakes. Total revenue would be maximum at this point.-

The attendance in 1960 was used as the capacity of the lakes.
This year represented the first full year that the three. lakes weré'
open to the public, and with the exception of 1959 when Lake Humphrey
was opened, was the year of greatest receipts. The permit sales for
1960 were converted to user days in the same manner as used for 1965
permit sales. With this procedure the capacities for fishing and water
skiing-were- obtained. The fishing capacity was estimated at approxi-
‘mately 65,000 user days and the water skiing capacity was estimated at
approximately 35,000 user days. These capacities were applied to the
market demand curves to determine the prices that would be expected at
the respective number of user days. The estimates of annual benefits
were obtained by multiplying the estimated prices times the capacity
number of user days. These estimates are presented in Table XIX.

In addition,.for comparison purposes, the benefit evaluation
approach cﬁrrently-used'by‘the Soil Conservation Service was applied
to the capacity user days of each activity [11, Chap. 9, p. 4]. In
this approach a single unit value was assigned to each user day of fec—
reation expected at the lakes. Since,’thé‘Soil Conservation Sérvice
assigns a single unit value of $1.50 to fully developed facilities such
as those provided at the Duncan lakes complex, a value of $1.50 was used.'
The estimates of benefits by this method are also presented in Table
XIX.

The estimates of benefits by the Monopoly Revenue Method were twice'

as large as those estimated by the Single Unit. Value approach.' This
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was expected because the prices used for the Monopoly Revenue Method

were more than twice the unit values used.

TABLE XIX

ESTIMATION OF RECREATIONAL BENEFITS FOR FISHING AND WATER SKIING USING
THE MONOPOLY REVENUE METHOD AND THE SINGLE UNIT VALUE METHOD

Monopoly Revenue Single Unit Value

Method Method®
Recreation Capacity Price per Unit
Activity Quantity User Day _Benefits Value  Benefits
(User Days) - Dollars - - Dollars =~
Fishing 65,000 3.75 243,802 1.50 97,500
Water Skilng 35,000 3.74 130,970 1.50 52,500
Total Benefits 374,772 150,000

for Both Activities

23cS uses interim values to apply equally to all types of recrea-
tion. A unit value is assigned to each user day of recreation expected
at the recreation facility, A unit value of $1.50 is suggested for
fully developed recreational facilities [11, Chap. 9, p. 4].

The major advantages of these two approaches are their simplicity.
The Single Unit Value, as used in this section, takes into consideration
the quality of the recreational facilities and considers supply limita-
tions such as capacity. However, it does not consider the demand for
the recreational facilities which is a major weakness of the approach,

The Monopoly Revenue Method of benefit estimation does consider
the supply limitations and does take into account the price per user day
that recreationists have indicated they are willing to pay for that
number of user days of the respective activites. But, thlis method does

not take into consideration the differences in the number of user days

and prices per user day of recreationists from different residence zones.
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Thus, both of these methods have weaknesses but they are useful as bench
marks for comparison with estimates of benefits obtained by other

methods,

Consumer's Surplus Methods -

Several alternative ways of estimating consumer's surplus from
‘demand curves for the selected outdoor recreational activites were con-
sidered:  Each“of*these“alternatives-rested\upon the basic idea that‘
consumer's surplus’ can be measured by the area under the demand schedule
and*for'the activity.

One major difference in the alternatives depended on whether the -
"average" individual demand curve was used or whether the aggregate market
‘demand - curve was used., Another difference in the alternatives depended
‘on"whether a“single measure of consumer's surplus was used for all
travel zones or whether consﬁmer's surplus Qas estimated for each zone
separately. A third difference was whether the average prices obtained
from- the quéstionnaire data for the respective zones were used in the
computation of consumer's surplus or whether estimated priCesvfrom the
bdemand schedule corresponding to the estimated user days of recreation .
vfor the zones was used.

These various alternative ways of estimating consumer's surplus
are-'considered in the following two sections. The first section is
~devoted to the estimation of consumer's surplus from market demand curves-
for the recreational activities: The second section estimates consumer's

surplus from the "average" individual demand curves.
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Consumer's Surplus Estimates from
Market Demand Curves

Consumer's surplus was first estimated from the market demand curves
using the average costs per user day as presented in Table XVIII, The
procedure was to estimate the consumér's surplus between the average
‘price-paid by recreationists of one distance zone and the average price
pald by the recreationists from the next zone. This estimate constitutes
“the benefits (consumer's surplus) for the closer zone. By determining
“the benefits for each zone, the total consumer's surplus for a given
activity was obtained. In general, the procedure involved converting

the-market demand equations from the P = AQb form to the form

-1 1
Q=A b P b. Then, the integral of the converted equations was com-
puted as follows: -1 1
P aPe®a
a
where a = average price per user day for the recreation activity for
the closer residence zone
and b = average price per user day for the recreation activity for

the next closer resident zone.

The consumer's surplus for the closer zone was found by determining

T 241 b
bA P |
_1+b a

the area between these two prices. The resulting estimates of con-
sumer's surplus for fishing and water skiing are presented in Table
XXI, This method is denoted as Method 1 in the table.

In the previous application of the consumer's surplus principle,

the average prices paid by recreationists from the various residence
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zones as determined from the questionnaires were used. An alternative
approach was to use the quantities of user days of a given activity for
a given residence zone to determine the price that would be paid per
user day based on the market demand curve. The quantities of user days
and the resulting prices for fishing and water skiing are presented in

Table XX.

TABLE XX

USER DAYS AND ASSOCIATED PRICES ON THE DEMAND SCHEDULES FOR FISHING
AND WATER SKIING AT THE DUNCAN LAKES RECREATION COMPLEX, 1965

Residence Fishing Water Skiing
Zone User Days Cost Per User Day User Day Cogt. Per User Day
Dollars Dollars
1 37,207 3.75 24,290 4.34
2 3,215 11.60 1,512 13.45
3 3,232 11.57 1,892 12.28
4=-7 748 20.04 238 28.81

The estimates of consumer's surplus using the prices in Table XX
and the same procedure as for Method I are presented in Table XXI as
Method 2.

There are two assumptions that are required when using the market
demand curves to estimate consumer's surplus from several prices as in
Methods 1 and 2. The first agssumption is that the consumer's surplus
estimate obtained between two prices 1s associated with a price change
and not a zone change. The second assumption is that at each price,
all the recreationists are assumed to be confronted by it. For example,
the average price for zones 4-7 is arbitrarily assumed to be the maxi-

mum price. Thus, no consumer's surplus was estimated for it. But, the
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price for zone 3 is assumed to be faced‘by all recreationists, and the
consumer's surplus associated with this change in price (f:om the zone
4=7 price to the zone 3 price) represents the~éddition to consumer's
surplus because of the price change. Therefore, these two methods

(1 and 2) provide estimates of the addition to consumer's surplus as a
result of price changes instead of direct estimates of the consumer's

surplus for each zone,

TABLE XXI

"CONSUMER 'S SURPLUS ESTIMATION OF RECREATIONAL BENEFITS FROM
MARKET DEMAND CURVES FOR FISHING AND WATER SKIING AT
THE DUNCAN LAKES RECREATION COMPLEX, 1965

Residence " Method I . Method 2

_Zome = Fishing Water Skiing = . Fishing Water Skiing
- Dollars =~

1 58,278 28,435 81,010 58,494

2 ‘ 9,900 1,099 -79 -1,986

3 15,280 26,992 ’ 13,471 11,350
47 __ 0 o  __0 __ o
Subtotals =~ 83,458 56,526 94 ;402 67,858
Total for »
Both Activities 139,984 162,260

Method 2 resulted in higher estimates of consumer's surplus for both
activities than did Method 1. But, the estimates for travel zones. 2
and 3 were higher from Method 1 than those froﬁ Method 2. In cases
where the average prices may be availabie for various distance zones
but the number of user days may Be unavailable, Method 1 could be used.
Method 2 would be»used if the number of user days from various distance

zones were known and costs per user days were not known.
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Consumer's Surplus Estimates From Average
Individual Demand Curves

Consumer's surplus estimates were also obtained from the average
individual demand curves. The procedure used was somewhat different
from that employed for the benefit estimation from market demand curves.
Consumer's surplus was estimated as the area under the demand schedule
between the average prices per user day for the respective travel zones
and the maximum price per user day (the weighted price for Zones (4-7)
is considered to be the maximum price). Thus, for each residence zone
there was an estimate of consumer's surplus for an average resident from
that zone. Multiplying these average individual estimates of consumer's
surplus by the number of individuals using the lake complex, the total
consumer's surplus for the zone for the activity was obtained. These
estimates of consumer's surplus are presented in Table XXII under Method
3.

An alternative approach was employed which used the area under the
average Individual demand curve between the mean price per user day paid
by all recreationists engaging in the activity and the maximum price per
user day. This provides one estimate of consumer's surplus for all rec-
reationists participating in the recreational activity at the lake com-
plex, Multiplying this estimate by the number of individuals from the
respective zones recreating at the lake complex provides the total
estimate of consumer's surplus for the zones. These estimates are pre-
sented in Table XXII under Method 4.

Method 3 estimates of benefits were smaller than Method 4 estimates
for all zones except the first for both recreational activities. Method

3 also had the smallest total benefit estimates for both activities.
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TABLE XXII

CONSUMER'S SURPLUS ESTIMATES OF RECREATIONAL BENEFITS FROM AVERAGE
INDIVIDUAL DEMAND CURVES FOR FISHING AND WATER SKIING
AT THE DUNCAN LAKES RECREATION COMPLEX, 1965

Method 3 Method 4
Individual Zones Individual Zone's Total
Number of Consumer's Consumer's Consumer's Consumer's
Zone Individuals Surplus Surplus Surplus Surplus
Fishing - Dollars - ~ Dollars -
1 1,468 33.47 48,998 31.27 45,770
2 292 9.88 2,888 31.27 9,136
3 579 6.14 3,549 31.27 18,088
4-7 158 0 0 31.27 4,958
Subtotal 55,435 77,947
Water Skiing
1 288 131.70 37,930 104.55 30,110
2 63 54.45 4,123 104.55 6,587
3 60 62.89 3,773 104.55 6,273
4-7 19 0 0 104.55 1,986
45,826 45,956
Total for Both
Activites 101.261 123,903

Effects of Changes in User Fees On Recreation
Attendance and Revenue
The effects of raising or lowering of user fees and the resulting
attendance were estimated from the demand curves obtained for fishing
and water skiing. The user fees are only a small portion of the total
costs per user day of a recration activity. Thus, an implicit assumption
that had to be made was that the recreationist would view the change in

the user fee rationally. This implies that he would react in a similar
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manner to an increase or decrease in the user fee as he would to a change
in any of the other costs that were incurred for the day of recreation.

The average costs per user day for each of the distance zones for
fishing was used as the current price for that zone. The daily user fee
for fishing was 50 cents. Persons purchasing season fishing permits
may have used their permits enough times to decrease their user day
permit costs below this amount. But for this analysis, it was assumed
that all fishing permits were of the daily variety. The daily user fees
were varied from a $.25 increase to a $.25 decrease. The number of user
days attendance from_gach of the travel zones were computed for the new
and existing prices, ﬁging equation 1.2, where price was the dependent
variable. After the quantities associated with the various prices were
determined, they were expanded to obtain the market quantities. The
results of these computations are presented in Table XXIII.

Applying the total user days estimated to each of the three dif-
ferent user fee levels, the recreational revenue that the City of Duncan
would expect at these rates was determined:

1) At the $.25 fishing user fees, the income would be $12,608.

2) At the $.50 fishing user fees, the income would be $22,325.

3) At the $.75 fishing user fees, the income would be $29,907.

It should be apparent that the city would not want to decrease user fees
for fishing if it wanted to maintain its current level of receipts from
the sale of fishing permits. Decreasing the user fee would decrease in-
come from fishing permit sales. Alternatively the city could increase
the fee and increase its income,

A similar analysis was used for water skiing. The average costs

per user day of water skiing for each of the residence zones were used
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TABLE XXITII

ESTIMATED ATTENDANCE FOR .FISHING, UTILIZING THREE DIFFERENT
.LEVELS OF DAILY FISHING USER FEES, DUNCAN LAKES
RECREATION COMPLEX, 1965

Cost Average

‘ Per Individual Annual

Travel Fishing User Yearly Market
Zone _ Fee Day Attendance Attendance

- Dollars - - User Days -

1 .25 4,62 14,96 37,295

2 .25 8.46 2.99 7,454

3 .25 10.18 1.82 4,537

4=7 .25 17.13 .46 - 1,147

Total 50,433

1 .50 4,87 13.00 32,409

2 .50 8.71 2.76 6,881

3 .50 10.43 1.71 4,263

4=7 .50 17.38 A , 1,097

Total 44,650

1 .75 5.12 11.38 28,370

2 .75 . 8.96 2,56 6,382

3 .75 10.68 1.61 4,104

4=7 .75 17.63 .42 1,047

Total ‘ 39,903

to represent the current prices. These were also determined from the
data obtained from the questionnaire. One élight difference in proce-
dure was needed.since.slighfly over six persons‘used each ski boat.

Thus, by dividing the daily water skiing user fees used by this number

of persons, the fee cost per user day was determined. The prices and
attendance estimated at user fees of $1.00, $1.50 and $2.00 are presented

in Table XXIV.
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TABLE XXIV

- ESTIMATED ATTENDANCE FOR WATER SKIING, UTILIZING THREE DIFFERENT LEVELS
OF DAILY WATER SKIING USER FEES, DUNCAN LAKES RECREATION COMPLEX, 1965

Daily . Cost Average

Water ’ Per Individual Annual

- Travel Skiing User Yearly Market
Zone Fees v Day Attendance Attendance .

- Dollars = ~ User Days -

1 1.00 4.11- 44,44 19,074

2 1.00 5.79 10.47 | 4,494

3 1.00 5.89 6.70 2,876

4=7 1.00 22.56 1.90 815

Total ' 27,259

1 1.50 4.27 42,69 18,322

2 ‘ 1.50 5.95 10.24 4,395

3 1.50 6.05 6.58 : 2,824

4-7 1.50 22.72 1.88 807

Total ‘ 26,348

1 2,00 4,43 41,04 17,614

2 2.00 6.11 10.02 4,300

3 2,00 . 6.21 6.44 2,764

4-7 2.00 . 22,88 1.86 | 798

Total - 25,476

The City of Duncan would receive the following amounts from the
"~ estimated user fees and attendance rates:

1) At $1.00 per day for water skiing (fee cost per user day
=$.16), income would be $4,316.

2) At $1.50 per day for water skiing (fee cost per user day
= $.24), income would be $6,258.

3)‘ At $2.00 per day for water skiing (fee cost per user day
= $.32), income would be $8,068.
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Identical conclusions could be drawn from this analysis for water skiing
at that for fishing. A rate increase would increase income from water
skiing permit sales to the City even with the reduced attendance.
Although the City may not want to increase the fees for these two
activities, it is important that they be aware of the effect of fee
changes. If the City wished to increase lake revenue to pay for addi-
tional recreational facilities, it could raise the fees as indicated in
Tables XXIII and XXIV. This would increase revenue by $7,582 for fish-

ing, and $1,870 for water skiing, for a total increase of $9,452.
Summary

Demand schedules for a representative or average individual were
estimated from the price-quantity combinations for each participant under
the assumptions of: (1) homogeneous tastes and preferences of the par-
ticipants; (2) approximately the same income level for each level of
participation; (3) approximately the same prices of alternatives for
each level of participation, and (4) different cost or supply conditions
for participants at the Duncan lake complex. The price or cost of par-
ticipation was used as the dependent variable and the number of user days
of the recreational activity was used as the independent variable.

Linear regression analysis was used to estimate the demand curves
for the fishing and water skiing activities. An exponential equation
converted to natural logarithms provided the most satisfactory results.,
This permitted the use of linear regression techniques for nonlinear
data and resulted in curvilinear demand curves. The estimated elasticity

of demand with respect to price for the individual demand curves were
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-2.6639 for fishing .and -2.4553 for water skiing. Both of these esti-
mates are fairly elastic.

Market demand curves were obtained for the two activities by esti-
mating the number of individuals that constituted the market for each
activity. The aggregation of this number of individual demand curves
provided the estimate of the market demand curves.

The individual and market demand curves were used to test several
methods of estimating the recreational benefits received by the recre-
ationists for a specific recreational resource. The methods tested were:
the monopoly revenue method; the single unit value method; and four
consumer's surplus methods. The estimates of recreational benefits
ranged from a high of $375,000 for the monopoly revenue method to a low
of $101,000 for one of the consumer's surplus methods.

The consumer's surplus method denoted Method 3, which obtains
estimates of recreational benefits from the individual demand curves,
was considered to be the most workable method. This method allows for
differences in consumer's surplus for residents from the various zones
and also requires fewer simplifying assumptions than the methods which
employed the market demand curves. The benefits estimated by Method 1
were the lowest obtained. But, the expected level of benefits was un-
known and therefore, any of the estimates..could be correct.

The average individual demand curves were also used to estimate
the changes in attendance and the resulting changes in recreational
revenue due to increases and decreases in fee levels. Although the
demand elasticities were greater than unity for both activities, it was

found that recreational revenue would increase by nearly $10,000 when
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fee levels were increased. Recreational revenue would decrease by a
gimilar amount for fee decreases. The fact that user fees make up only
a small portion of the total expenses of the recreationists was the

reason that fee increases did not decrease recreational revenue.



CHAPTER VI
OUTDOOR RECREATION MANAGEMENT

The Duncan Lakes recreational complex differs from a privately
owned recreational site in several ways. First, the complex does not
have to be a profit making enterprise as would a private concern.
Second, the citizens of Duncan have some infl;ence on decisions made
concerning the level of fees charged and the facilities provided at the
lakes. This is because Duncan voters elect the officials who make
these decisions concerning the recreational complex. Because of this
reason the management decisions for the complex may differ in some in-
stances from the way a private area would be managed.

A major difference between the municipal recreational facilities
owned by the City of Duncan and comparable private facilities is the
fact that recreation is only one of the uses of the Duncan lake complex.
Other uses of the lakes include flood protection and municipal and
industrial water supply. In most cases, these other uses take priority
over recreational uses of the resources. The result is that lake levels
fluctuate more than if recreation were the only use of the lakes.

Present management practices at the Duncan lakes complex és well
as existing and potential problems of management are discussed in this
chapter. Alternative actions that might be employed are advanced as
possibilities for eliminating some of the problems. These alternatives

are not the only ones that exist, nor are they advanced as being the

95
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"best" alternatives. They are suggested merely as 'possible" alterna-
tives that might help to eliminate some of the problems affecting the

operation of this or a similarly owned recreational complex.
Current Management Practices

Recreational planning and decision making involves council members
and members of the Duncan Fish and Game Commission. The city manager
is responsible for working with the above personnel and with the lakes'
manager and his three assistants in implementing these decisions. The
lakes' manager makes most of the every day decisions on his own. These
include care and maintenance of several miles of roads and fences as
well as fishing piers, picnic and camping areas, and other city owned
lake improvements. In addition, the lake manager and his staff are
responsible for mowing and keeping the grounds free from litter. They
patrol the lakes to insure that only permit purchasers use the lake and
maintain a fish hatchery to keep the lakes stocked with game fish.
These men perform many other chores to maintain the recreational
facilities at the lakes.

Decisions concerning the addition of new facilities and improvements
at the lakes are approved by the City Manager. These additions may be
suggested by the lakes' manager or they may originate with the City
Council or Fish and Game Commission. In most cases, the lake staff will
do the work: needed to provide the additions. For certain tasks, other
city employees and equipment are used to supplement the lake staff and
their equipment. Work on the roads at the lakes is usually done by the
city road crew. A member of the city police department helps in

patrolling the lakes during the peak season.
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An accounting of the city of Duncan's recreational costs and income
will help in providing a basis for determining if the current management
practices are adequate. The cost and income data were obtained for the
years 1958 through 1965. This information was available on a fiscal
year basis (July 1-June 30). The income data differ from those tabulated
for this study in the following ways: (1) fiscal calendar year rather
than years and (2) certain items of income that were included in the

city figures were not included in the data tabulated by the researcher.

Recreation Income

Two categories of income from the recreational facilities at the

lakes are listed in the city clerk's office. The first is hunting and

fishing revenue. The second is lake income, which includes water skiing
and boating permit revenue and lease income from cabin lots and con-

cession rights.

Lake lots have been available for leasing on the three lakes in
the Duncan complex since 1958. Presently, 204 out of 305 available
lots are leased. This includes 147 of 161 lots on Lake Humphrey; 47
of 70 lots on Lake Clear Creek, and 10 of 74 lots on Lake Duncan. Until
May 1, 1964 the lease fee for a cabin or cottage lot was $10 per year.
All lease contracts were set up for a primary term of ten years renew-
able annually,

Renewal of the contract depends upon the lessee fulfilling the
following conditions: (1) the lessee must erect a cottage and not more
than two necessary outbuildings on the site within one year of the date
of the lease; (2) the cottage and outbuildings must be constructed

according to plans submitted to and approved by the Duncan Fish and
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Game Commission; (3) septic tanks and sanitary facilities must be
constructed according to plans approved by the State Health Department;
(4) the lake lot must be used for camping, recreational and residential
purposes, and for no other purposes during the term of the lease; (5)
no business of any kind can be conducted on the premises of the lot;
and (6) the lessee must keep the premises of the lot in a strictly
sanitary condition and free from rubbish or garbage.

If the lessee fails to fulfill any of the terms of the lease, the
city has the right to terminate the lease after giving the lessee 60
days notice of the terms he has violated. If the lessee does not
correct the violations in the 60 days, the lease can be terminated and
the lessee 1is required to remove all improvements from the lot.
Unfortunately the above rules have not been enforced, and some lots and
cabins have become a blight to the area in which located.

Any lessee whose initial ten year contract expired after May 1,
1964 must pay $20 annually for the lot thereafter. New lot holders and
purchasers of existing cabin sites after that date also had the lease
fee raised to the higher figure. Thus, income from cabin site leases
would be expected to increase in 1964 and 1965. The city clerk
estimated that in 1966 approximately one-third of the leases were for
$20 and the remainder were for $10.

There are several reasons why one-third of the lots were not
leased in 1965. The large number of vacant lots at Lake Duncan is due :f
to the fact that this lake is the least scenic of the three lakes
studied. It is the oldest and smallest lake in the complex and has
accummulated a large amount of silt during its lifetime. The lake

level is usually quite low due to water pumped from it for the Sunray
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D-X refinery. It also has the least amount of recreational improve-
ment of any lake in the complex. Generally, the vacant lots on Clear
Creek Lake and Lake Humphrey ére those that have not been leased because
they are less desirable, i.e., in less desirable locations generally.
Most of the unleased lots do not have a clear view of the lake. A few
of the lots would require large amounts of landscaping to make them
suitable for a cabin.

The concession stands on the three lakes were constructed by the
city of Duncan. Two of these, at Lake Clear Creek and Lake Humphrey,
are leased to private individuals. The third, at Duncan Lake is
operated by the family of the caretaker in charge of that lake under
an arrangement with the city. The concessioner at Clear Creek pays $15
per month for the concession rights while the concessioner at Lake
Humphrey pays $25 a month. Thus, the city receives $480 yearly income
from the two concessioners.

The fiscal year totals for fishing and hunting and for lake income
are presented in Table XXV. As indicated earlier, revenue from the

lakes has declined from the peak in 1959 because of the low lake levels.

Hunting and fishing income reached a maximum in 1959 and since then
has decreased through 1966, Water skiing and boating permits were sold
during 1958-1960 and cabin sites and concession rights were leased. It
is evident that revenue from these sources were not separated prior to
1961 but gombined with the hunting and fishing income. The trend for
both categories of income since 1961 has been downward. Hunting and
fishing income has declined due to decreasing participation in these
activities. The lake income has declined because of decreasing parti-

cipation in water skiing and boating. Concession and cabin site lease

revenue has remained essentially constant from year to year. Very low
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lake levels in 1965 and 1966 are blamed for the extremely low incomes.

from both categories during these years. .

 TABLE XXV

ANNUAL INCOME FROM RECREATIONAL ACTIVITIES AT THE DUNCAN
LAKES RECREATION COMPLEX, BY FISCAL YEARS, 1958~-1966

Hunting and Lake

Fiscal Year Fishing Income Income Total
1958 $20,266,42 $v 26.25 $20,292.67
1959 31,004.25 - 31,004.25
1960 24,877.56. - 24 ,877.56
1961 17,681.00 8,441.34 26,122.34
1962 14,716.50 7,919.40 22,635.90
1963 14,924.65 7,942.,50 22,867.15
1964 14,982.25 7,059,35 22,041,60
1965 12,113.35 6,295.33 18,408.68
1966 9,970.29 5,186.25 - 15,156.54

Recreational Expenditures

Expenditures incurred by the City of Duncan for facilities related
to outdoor recreation on the lakes were obtained from city records in
the same form (fiscal years) as the income data. Expenses of the lakes
are paid out of two types of funds: (1) the hunting and fishing fund
which is made up of money collected from the sale of huting and fishing‘
permits and (2) a general lakes fund.

The hunting and fishing fund is used for construction, improvement
and maintenance of all facilities related to hunting and fishing on

the lakes. This includes roads, docks, concession costs, vehicle and
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equipment costs used by the lake staff, and materials costs. The
concessioner at each of the three lakes is paid $81 per month for
selling the lake permits, or a total of $2,916 & year for this service.

Four full time employees on the lake staff are paid out of the
general fund. In addition, some summer labor is hired and paid from
this fund. Other expenses paid from this fund usually are for

speciality items such as a city owned boat for patrolling the lakes,

TABLE XXVI

ANNUAL EXPENSES FOR THE DUNCAN LAKES RECREATION COMPLEX,
- BY FISCAL YEARS, 1958-1966

Fiscal Expenses Paid From Expenses Paid From
Year Hunting & Fishing Fund General Lakes Fund Total
(Dollars)

i958 $18,755.14 $ 7,090.00 $25,845.14
1959 27,011.40 6,947.50 33,958.90
1960 30,431.66 7,820.75 38,252.41
1961 17,480,06 13,266.75 30,746,81
1962 14,520.00 13,755.56 28,295.56
1963 11,809.49 17,748.85 29.558.34
1964 14,919,27 17,270.79 31,190.06
1965 12,981.00 16.858.00 29,839,00
1966 12,540.00 17.331.00 29.871.00

The outdoor recreation expenses incurred by the city exceeds revenue

from permits sales and leases of outdoor recreational facilities.

Hunting and fishing income have. equaled expenses paid from the hunting

and fishing fund on the average over the nine year period.

But, the

city has supplemented the difference between lake income and the
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general lakes' expenses by an average of $8,360 per year since 1958.
Expenses paid from the general lakes' fund have exceeded the lakes in-
come by $75,241 over the nine year period. Expenses from the general
lakes fund are mainly for wages and salaries. The city would have to
incur some of these expenses even in the absence of outdoor recreation,
since someone would be needed at each of the lakes to protect the City's
interests in the reservoirs' other purposes, namely, municipal and in-
dustrial water supply. In addition, the city is also accummulating a
sizeable amount of recreational assets at the lakes in return for the
expenditures. These assets include homes for the caretakers, concession
stands, boat docks, picnic facilities, several miles of roads and

fences, etc.

Recreational Policy

The officials and citizens of Duncan are proud of the lakes and the
recreational opportunities they provide. These lakes are an example of
what a community can do when the citizens work together. Officials from
other municipalities all over the state, as well as people from Federal
and State agencies, have traveled to Duncan to observe the lakes and
recreational facilities. Many other cities have followed Duncan's lead
and are copying its efforts,

The city of Duncan appears to be maintaining a policy that will
give its own citizens the maximum benefits from the recreational re-
sources. The emphasis is not on maximizing revenue from permit sales,
nor is it on maximizing attendance. This policy is apparent by the

small amount of advertising that has been used by the city.
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The city of Duncan did undertake a large promotional effort prior
to the grand opening of Lake Humphrey. Signs were placed at strategic
intersections. The newspapers, radio, and television helped to promote
the new lake. As a result, the opening day permit sales were sufficient
to pay for the elaborate concession stand that had been constructed at
the lake.

Since then, the city has allowed the signs to deteriorate to the
point that they are almost unreadable. A brochure has been printed that
has a map and permit prices, but it could be more eye-appealing and more
informative. And in all, the city seems to rely most heavily on word-of-
mouth advertising to maintain attendance.

Initially, permits were sold by merchants in Duncan, in addition to
selling them at the lakes and at the city hall. This policy was dis-
continued after several years due to bookkeeping problems and permits
are presently sold only at the concession stands and at city hall. It
is possible that this change in policy may have had some effect on

attendance, but it would be difficult to say how much.

Recreational Problems of Policy and Management

Numerous problems confront the city of Duncan concerning outdoor
recreation. Many of these problems were readily observable and others
were pointed out by recreationists responding to the questionnaire.
These problems may be categorized as follows:

1. Recreational goals.

2. Additional facilities.

3. Maintenance of facilities.
4. Publicity.

5. Seasonal attendance.
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6. Fluctuating water levels.

7. Zoning.

8. Swimming policy.

These problems and some alternatives are discussed in the following
subsections. Again, the author wishes to restate that these alterna-
tives may not provide the optimum solution.: Some steps do need to be
taken to improve the recreational image of the complex. This will be-
come increasingly important as newer recreational areas are opened and

begin to attract current users of the Duncan recreational complex.
Recreational Goals

The city of Duncan's goals or objectives concerning outdoor
recreation must be defined prior to a discussion of any other problems.
Certain objectives minimize some of the problems to be discussed, and
at the same time may increase the effects of other problems. As an
example, it is assumed the city's objective is to maximize revenue
from the sale of recreation permits, most of the problems mentioned
above would be important and would require some action towards solution.
If instead, the city's goals are to collect only enough revenue to meet
operation and maintenance costs of the recreation complex, problems such
as advertising assume only minor importance.

The citizens of Duncan were assumed to want reasonable recreation
fees, nice facilities, and an uncrowded rate of attendance. The city
of Duncan was assumed to be trying to collect sufficient revenue to
meet current operation and maintenance expenses plus some surplus for
improvement. The income and expenditures data for the Duncan lakes

complex indicated that the assumed objective of the city had not been
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attained in any year, This implies that some measures need to be taken
for the city to increase its revenue from recreation. These measures
should be such that they will minimize violations of the following
assumed objectives of the citizens of Duncan:
1. The City of Duncan considers the best interests of its
citizens for all decisions concerning the recreational
uses of the lake complex.
2. The City of Duncan strives to collect sufficient
recreational revenue to meet operation and maintenance
costs plus some additional revenue for improvements.
3. The City of Duncan takes both of the above objectives
into consideration”when making its decisions concerning

outdoor recreation and tries to reach a compromise that
will satisfy both simultaneously.

Additional Facilities

Presently on the three older lakes (Lake Fuqua 1s excluded from
this analysis) in the Duncan recreation complex, only one side of each
lake is developed. This has been necessitated in part because the
developed side of the lakes 1s also the side where the concession
stands are located. The permits are sold at the concession stands and
therefore facilities such as boat iauching ramps, picnicking facili-
ties ‘and fishing piers have been built adjacent to the concession stand
areas.

The other sides of these lakes need similar improvements as well
as improved camping facilities (fireplaces, toilets, etc.) . More
recreationists could be enticed to the currently unused areas around the
lakes and attendance could thus be increased without overcrowding.

These underdeveloped areas initially should have graveled roads parallel
to the lakes approximately the same distance from the shore as the roads

on the developed sides of the lakes. Then, graveled spur roads could
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be constructed to points at selected intervals. Trash barrels, char-
éoal braziers, and picnic tables could be placed at these points. At
one or two of the nicest spots on each lake, more facilities could be
provided for larger group gatherings. In addition, one or more comfort
stations could be situated at strategic intervals along each of these
roads. Many campers, picnickers, and fishermen like to get away from
the crowds to enjoy their outings. In time, if these areas prove
popular, the roads might be paved and other improvements such as shelters

and fishing piers could be added.

Maintenance of Facilities

Several complaints concerning general maintenance of the recrea-
tional facilities were given by questionnaire respondents. These com-
plaints or suggestions for improvement included the need for continual
repairs of fishing pilers, docks and walk-ways, more frequent mowing
of the lake front grass areas, and other types of general up-keep of
the grounds and facilities.

The main problem is that the number of lake personnel is not
sufficient to do all the needed maintenance during the peak-use summer
season. At least one additional full-time man is needed, or else several
high school and/or college students should be hired during the peak
period in the summer. The City may have to find some way to increase
the recreational income from the lakes to justify hiring the additional
summer help.

The lake personnel do spend considerable time on maintenance of
existing facilities as weli as on construction of new facilities. 1In

addition, they maintain a fish hatchery and patrol the lakes,
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Publicity

Inadequate publicizing of the recreational resources at the
Duncan lakes complex appears to be primarily one of lack of concern.
Aside from a few weather-beaten signs, a brochure that is poorly dis-
tributed, and some newspaper articles from time to time, the major form
of publicity 1is by word-of-mouth. More advertising is needed, if for
nothing more, to direct new Duncan citizens to the lakes. The recrea-
tion complex is not identified on the official state highway map. Thus,
potential recreationists have a very limited chance of discovering that
the recreational complex exists.

The city of Duncan likely could increase the revenue from the
recreation complex with a fairly small publicity expenditure. This
publicity probably would increase attendance for both present and newly-
developed facilities. The city could develop several types of publicity
on a continuing basis. Permanent colorful signs could be placed at
strategic points on U. S. 8l and State Highway 7 to direct and inform
recreationists of the recreational opportunities at the Duncan lakes.

A small colorful brochure giving pertinent information about the recrea-
tion activities offered at the lakes could be printed. The recreation
complex should be depicted on the official state highway map and the
local newspaper could publicize the lakes at least once a week. Other
forms of publicity such as radio and TV spots could be used from time

to time.

The construction of large signs to be located near the main high-
ways at intersections leading to one or more of the lakes is very impor-
tant. These signs could tell about the activities available and perhaps

the costs for permits. They should be easily seen and well maintained.
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Roads leading into the lake areas are routed on section roads and in-
volve several changes in direction. Thus, additional signs giving
directions to the various lakes in the complex should be placed at the
places where the potential recreationist might become lost. These signs
should be kept in good condition.

A small color brochure describing the recreational activities at
the lakes, fees, directions to the lakes, and other promotional infor-
mation could be designed and produced in large quantities. All hotels,
motels, cafes, service stations and other places of business in the area
could be encouraged to display these in a prominent place, such as near
the cash register, so that any interested person could have one. The
businesses could also be encouraged to keep these brochures displayed
for distribution continually be replenishing their stocks as they run
low. Businesses in nearby towns might also be asked to display the
brochures.

The brochures would inform people passing through the area of the
opportunities available at the recreation complex. They might not stop
at the lakes on their first trip, but might do so on subsequent trips
to the area. The businessmen should be well aware of the income poten-
tial resulting from increased numbers of recreationists to the area.
Thus, it should be an easy matter to get these businesses to keep the
brochures where they are available to interested persons. The city's
main duty thereafter would be to keep replenishing the stocks of these
brochures. A possible way to do this might be to enlist the help of
the city police department and possibly the local game ranger. These

men could stock the brochures during the course of their normal rounds.
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A name should be selected for the recreational complex. Getting
the State Highway Department to show the location on the official high-
way map probably could be accomplished. It is possible that a letter
to the State Highway Department from the town council would be
sufficient.

The local paper could help publicize the recreational complex by
featuring pictures and write-ups of people catching nice strings of
fish or obtaining their 1imit of quail or ducks during the hunting
seasons. Also, feature articles about particularly outstanding facili-
ties at the lakes would help. There are several nice year-round homes
and some unusual cabins that would make an interesting pictorial story.
The paper could feature one article a week about the lakes the year
around.

There are numerous other ways in which the lakes can be publicized.
The Chamber of Commerce could play a large role in these efforts. For
example, they could sponsor events such as: (1) fishing contests at
the lakes one or more times during the year; (2) boat races and boat
shows; and (3) camping clinics at the lakes to provide tips on
camping. Many other types of activities could be sponsored at the
lakes that would increase its popularity. Examples are grade school
and high school class picnics, family and class reunions, and Boy Scout
activities. Easter sunrise services and Easter egg hunts would have a
beautiful setting at the lakes.

In summary the lakes could be publicized in many ways. Most of
the ways discussed would aid in increasing attendance. New facilities

could be added to keep up with the growing popularity of the lakes.
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Seasonal Attendance

The seasonality of attendance for various recreational activities
creates certain problems. Provision of adequate facilities to meet
the peak season's needs means that these facilities will be under-
utilized during the off season. Concessioners have adequate business
during the peak season and often have to hire additional help during
these periods. During the off-season they must stay open to serve only
a few people. If this fluctuation in attendance could be smoothed some-
what, a better utilization of recreational facilities and resources
could be achieved.

A possible way to smooth fluctuation in attendance might be to
charge higher fees during peak use periods and lower fees during slack
periods. This is recommended for daily permits only, with season per-
mit prices remaining the same. Using the fishing activity as an
example, the following fee charges might be used. The current daily
fishing permit costs $.50 per person. This could be called the regular
or normal rate and it would apply to seasons where attendance is
moderate. Another rate, called a peak rate of $.75 per day, would be
charged for periods of high attendance such as spring and summer week-
ends and holidays. Finally, a slack rate of $.25 would be charged for
periods of low attendance such as fall and winter week days. A similar
procedure could in instigated for the other outdoor recreational
activities, Even quail and duck hunting, which is already seasonal in
nature, could have a higher daily charge for the first days of the sea-
son as well as for weekend hunting days.

These fee changes would probably increase revenue. It was shown

in Chapter V that it 1is possible to increase recreational revenue to
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to the city by raising the user fees (Tables XXI and XXII). Varying
fees would be expected to increase revenue for this reason, and in
addition for the reason that lower fees during low intensity use

periods also increase revenue.

Fluctuating Water Levels

Due to the multiple uses of the reservoirs that make up the
Duncan lake complex, the lake levels have fluctuated considerably.
Munié¢tpal and industrial uses have priority over the recreational uses
of the lakes. During years of below average rainfall, the lake levels
often fall several feet below their normal levels due to the combina-
tion of negligible amounts of runoff in the watershed and use of the
water by the city and refinery. The muddy shorelines and reduced sur-
face area of the lakes tends to reduce attendance.

There is little that the city can do to eliminate the low lake
levels during dry years. But, there are a few possibilities that might
help in maintaining attendance. The lakes are interconnected by pipe-
lines. The city could maintain one lake's level and pump water from
the others to do this. Receding shorelines could be seeded with a
plant species that would be more attractive than the exposed lake bottom
as well as provide fish food when the lake level is raised from rain-
fall runoff. The shorelines could have moss, debris, and brush removed
when the lake levels are down to provide a better appearance and

probably better fishing.

Zoning

Certain activities should be separated or zoned from other

activities. At present, some areas on Lake Clear Creek are off limits
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to water skiing, but available for fishing. If swimming were provided
at ceftain spots on the lakes, these should be separated from boating
activities by ropes or buoys.

The problems of zoning that have been observed involve land uses,
Camping and picnicking are presently on shore areas in front of cabins.
This detracts from the cabin owners' facilities and causes other
problems as well., There are no restroom facilities or camping or
picnicking facilities between the cabin lots and the lake shore. As
a result, the recreationists build makeshift outhouses near the lake
shore and usually leave theharea untidy when they leave. A proposed
solutioﬁ would be to zone the lakefront between the cabins and the
shoreline to exclude camping and picnicking. If the lakes were zoned
in this manner, the zoning should be enforced. The improvement of
other areas around the lakes for picnicking and camping should provide
sufficient additional areas for these activities during peak periods
of use.

Another zoning problem relates to several dilapidated unsightly
cabins and trashy, poorly-maintained lake lots which exist because the
lot lease regulations have not been enforced. Some of the cabins are
in a very rundown condition and will require a complete renovation to
bring them up to an acceptable standard. Some of the lots have half
finished cabins or unsightly piles of building materials on them. The
city should enforce the conditions of the lease agreement by having
the cabins finished within a year. If the lessee did not comply, the
city should terminate the lease. This would allow other interested

persons a chance to lease the lots and build a cabin.
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Swimming Policy

The principal problem concerning recreation activities relates to
swimming. Swimming is not allowed at any of the lakes in the recrea-
tion complex. Signs are posted which state that a $20 fine will be
imposed on persons swimming in the lakes. But, water skiing is allowed
at two of the lakes and it is very hard to separate swimming from water
skiing. The city enforces the 'no swimming' policy on Lake Humphrey
where skiing is not allowed and on the other lakes when people swim too
far out in the lakes. Otherwise, swimming is mostly condoned or ignored,
even though officially 1llegal.

The swimming issue should be settled with a clear-cut policy.
Realistically, water skiing and swimming are activities that are hard
to separate. Most groups participating in the skiing activity include
small children that have nothing to do but swim or play in the water.
Also, since skiing is a taxing sport, swimming i1s a pleasant way to
rest between trips behind the boat., In addition, many campers and
plcnickers who are non-skiers would probably like to swim during their
outings. Many of the respondents to the questionnaire indicate a
preference to having swimming areas added to the facilities at the lake
complex.

A proposed solution to this problem might be to delineate several
areas for swimming on Lake Clear Creek. These areas could be marked off
by buoys and rope and would be used only for swimming. Persons swimming
elsewhere would be fined. Clear Creek Lake is ideal for swimming be-
cause of its naturally sandy beaches and because it is the most popular

skiing lake. Several spots on the lake are suitable for these swimming
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areas. Picnic and camping facilities could be provided in conjunction
with these swimming areas. This would solve the swimming controversy,

and at the same time increase recreational attendance at the lakes.
-Summary

The foregoing discussion of problems is based‘on personal observa-
tion, comments from the questionnaires, and conversations with users of .
the lakes' recreational facilities., Probably other problems have been
overlooked. The proposed solutions are those of the author, and he is
cognizant that some of the proposed solutions might create additional
problems, These proposed solutions should be looked upon as a construc-
tive effort to aid the city of Duncan with ideas and observations of an
'outsider' who has only their best interests in mind. Hopefully the
comments in this chapter will be taken in this light and not as.
criticism of this forward-looking, progressive community that has done

so well in the area of outdoor recreation.



CHAPTER VII
SUMMARY AND CONCLUSIONS
Summary

The general objective of the study was to estimate the demand for
selected water-based recreational activities. Specific objectives were:
(1) to apply appropriate economic models and methodological procedures
applicable to recreation demand analysis; (2) to assemble primary and
secondary data needed to estimate the demand for outdoor recreation;

(3) to estimate the demand for selected recreatioﬁal activities by per-
sons using the facilities at the Duncan recreational complex; and (4) to
analyze management problems of the municipally-owned recreational complex.

The need for the study arose from the increasing importance that
has been given to the provision of outdoor recreational facilities in
recent years by both public and private groups. Research techniques to
determine the demand for, and economic benefits of, recreational resources
are needed by these groups.

The Duncan-Lakes recreation complex was selected as the study area:
(1) because of the well-developed recreational facilities for which user
fees have been charged for several years, and (2) because of the
encouragement received from officials of the City of Duncan.

Attendance data were obtained from permit receipt béoks kept by the
City qf Duncan. Data relating to the expenditures incurred by recrea-

tionists for recreational purposes and to socio-~economic characteristics

115



116

and recreational habits of the recreationists were obtained by use of
questionnaires, Some additional data were obtained from secondary
sources. |

Several economic models had been proposed by researchers for esti-
mating recreational benefits. Some of these models were tested to deter-
mine their feasibility as research tools for outdoor recreation. In
addition, procedures were developed that we e unique to the present study
which should prove useful, with slight modification, for other outdoor
recreation research,

Estimates of demand relationships for fishing and water skiing
activities were an important part of the study. These estimates should
be useful to public and private groups interested in the provision of
outdoor recreational facilities. By using the techniques of demand
estimation used in this study, these groups should be able to estimate
the demand for various activities at other recreational sites.

The analysis of the management problems existing at the Duncan Lake
complex and possible solutions to these problems should provide public
and private groups with useful information applicable to most recrea-
tional areas. Knowing about these problems and their possible solutions

should help these groups avoid them,

The Data Analysis

The categories of data analyzed were: (1) the lake attendance data;
(2) permit sales to recreationists by zones; (3) the average annual use
of season permits; (4) yearly totals of user days for each recreational
activity; (5) per capita participation rates by activity by zone; and

(6) analysis of socio-economic factors of recreationists. Much of this
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analysis was simply a process of collection, tabulation and comparison
with secondary data,

Over 80 percent of all recreationists using the recreational
complex lived within 25 miles of the area, and over 98 percent live with-
in 75 miles. This implies that most recreationists are not prone to
travel more than 75 miles for recreational facilities of this type.

Per capita attendance by recreationists from the residence zones
also emphasized that the local recreationists made up the bulk of the
total attendance at the lakes, Participation per person per year from
Zone 1 for the fishing, water skiing and boating activities combined
was over 1.3 user days. This compares with .03 and .01 user days per
person per year for these activities for residents from Zones 2 and 3,
respectively. Per capita participation decreases to essentially zero
for zones further than 75 miles from the lakes.

The income levels of recreationists using the Duncan lakes complex
were considerably higher than those for Oklahoma and those for Stephens
County, Almost 72 percent of the recreationists surveyed had family
incomes of $5,000 or more, while only 37 percent of the families in the
state had incomes of this level, Education was another socio-economic
characteristic of the recreationists that was found to influence recrea-
tional participation rates. Approximately 78 percent of those who pur-
chased permits at the lakes had completed high school, while only 40

percent of the population of Oklahoma had attained this level.

The Demand Analysis

The purpose of the demand analysis was to estimate the schedule of

price~-quantity combinations that are typical for an average recreationist
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engaging in selected recreational activities at the Duncan Lakes recrea-
tional complex. Once these demand schedules were determined, they were
used to test several methods of benefit estimation. The recreational ex-
penditures data and data relating to individual recreationists' partici-
pation in fishing and water skiing activities were used to estimate the
demand curves. Linear regression techniques were employed for this esti-
mation., Demand curves were obtained for an "average" individual for
fishing and water skiing. It was assumed that the recreationists had
homogeneous tastes and preferences, approximately the same level of in:
come for each level of participation, and approximately the same prices
for alternative types of recreational activities. Both demand curves
exhibited constant price elasticities of demand that were fairly high.
The estimated elasticities of demand, with respect to price, were -2.6639
for fishing, and ~-2.4553 for water skiing.

The number of individuals that constituted the market for each acti-
vity was estimated and market demand curves were obtained by horizontal
addition of this number of average individual demand curves. The market
demand curves have the same elasticities of demand as the individual
demand curves.

The individual and market demand curves both provided a sound basis
for testing various methods of benefit estimation. The ;esults of these
estimates are not considered to be conclusive evidence supporting any
particular method. But, there are certain implications that may be drawn
concerning the methods.

The Monopoly Revenue Method and Single Unit Value Method could both
be rejected on the grounds that they ignore the effects of differences

in residences of the recreationists using the recreational facilities.
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The main attribute of both of these methods is their simplicity. Their
use would be limited to cases where unsophisticated estimates of benefits
would suffice,

The consumer's surplus methods of benefit estimation for recreational
resources were considered to be an improvement over other methods dis-
cussed, But, there were certain differences between these methods which
resulted in different estimates of consumer's surplus. The first two
methods tested obtained estimates of consumer's surplus from the market
demand curves and required several additional assumptions that were not
needed for the estimates obtained from individual demand curves. The
market demand curve estimates were larger ($140,000 and $162,000 for
Methods 1 and 2 respectively, compared to $101,000 and $124,000 for
Methods 3 and 4 respectively) and would increase the chances of a proposed
project's approval., But, it would seem that the method which required the
least number of simplifying assumptions would be the most valid one to
use, Thus, the methods using the average individual demand curves to
estimate consumer's surplus were considered to be the most appropriate.

If a choice were to be made between Methods 3 and 4, Method 3 would
be selected because separate estimates of the consumer's surplus for an
individual from each residence zone were obtained with it. Method 4
assigns the same estimate of consumer's surplus to all individuals
irregardless of the zone of residence. Thus, a recreationist: from one
residence zone would have the identical consumer's surplus as a recrea-
tionist from any other zone.

The individual demand curves were also used to estimate differences
in attendance resulting from raising and lowering the permit fees for

selected activities, Raising the fees resulted in an estimated increase



120

in revenue to the city of $9,392, while lowering them reduced recrea-

tional revenue by $11,659.

Recreational Management Analysis

Numerous recreational management problems were evident at the Duncan
recreational complex. Many of these were considered as being typical of
most recreational enterprises; however, some were unique to the Duncan
complex, Essentially, the management problems encountered concerned:

(1) recreational goals; (2) recreational facilities; (3) maintenance;
(4) publicity; (5) seasonal attendance; (6) fluctuating water levels;
(7) zoning; and (8) swimming policy. Problems concerning recreational
facilities, publicity, and maintenance  were essentially caused by the
need for additional ampunts of each category. Increased publicity was
viewed as oné of the most important needs for the city to consider,
Problems involving recreational goals, zoning, and swimming policy could
be solved by having the city establish definite policies and enforcing
them, The remaining problems required special attention., Fluctuating
water levels will always be a critical problem, although judicious selec~
tion of cabin sites, and areas for fishing piers and docks, as well as
planting of grasses when the lake level is lowered could alleviate many
points of conflict, Seasonal attendance was a problem requiring varying

prices for its elimination.
Conclusions

The estimation of demand curves for selected recreational activities
for a recreational resource is possible using the techniques presented

in this study. Agencies interested in the estimation of economic
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benefits resulting from recreational resources should be able to utilize
these procedures,

The large differences in attendance rates by persons from different
residence zones indicates that the area of influence of the recreational
resource studied is fairly small, This information, in conjunction with
the information concerning the socio-economic characteristics of the
recreationists, also should be valuable to planning agencies in esti-
mating expected attendance rates at proposed facilities.

The results obtained and reported in this study were mainly for
developing and testing of empirical techniques, The most important
contribution of this study is to provide a basis for comparison of
various ''demand" procedures for other researchers, and to present a
different approach to estimation of demand curves for outdoor recrea-

tional activities.

Need for Further Research

Additional research is needed in measuring the demand for and
benefits from resources used for outdoor recreation. This study
developed some guidelines from the socio-economic characteristics of
outdoor recreationists. However, this study was based on a fairly small
sample of the total population of recreationists using the recreational
facilities studied. Additional research is needed to substantiate these
findings, Since much of the analysis used data relating to one parti-
cular year and for one small recreational area, additional data should
be obtained to determine if the relationships found are applicable to

other areas and for subsequent time periods.
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Additional research should be focused on estimating demand schedules
for other types of recreational activities, as well as for fishing and
water skiing. If the relationships determined in the present study are
validated by other researchers, this would give additional significance
to the study.

The present study was expected to delve into the reasons why
attendance had fallen during the past several years., Low lake levels
were thought to be the principal cause for the decreasing attendance.
The researcher hoped to obtain data concerning the level of the lakes
and resulting surface acreage in selected time periods., These data
are available in the State, but did not become available when needed.
Thus, this relationship couldnot be determined. This would be a prime
research effort, and could have valuable implications for future demand
estimates, particularly on Corps of Engineer reservoirs, If a relation-
ship could be found between surface acres of water and recreation
attendance, a valuable predictor for outdoor recreation participation
would be established.

Finally, the suggested solutions to each of the management problems
proposed should be tested. The effects of positive action in each case

would have a bearing upon when to use these tools of management.
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APPENDIX A

Dept. of Agricultural Economics
Oklahoma State University
Stillwater, Oklahoma

in cooperation with
} THE CITY OF DUNCAN, OKLAHOMA
Dear Sir: ’

The Department of Agricultural Economics at Oklahoma State Univer-
sity is cooperating with the City of Duncan on a study of the recrea-
tional use of the City owned Lakes, This research project, using
information obtained from questionnaires, is being made for the fol-
lowing reasons.,

(1) The results of the study will assist the City planners in
determining what facilities and/or services if any are lacking on these
lakes and also what facilities to provide on Lake Fuqua. Future users
of the facilities at the lakes will thus have the advantage of a wider
variety of recreational activities.

(2) Your answers will help to determine the economic impact on
the economy of Duncan and Stephens County resulting from people using
the "Lakes of Duncan" for outdoor recreation purposes. Thlsleconomxc
information will allow the development of a method to estimate the bene-
fits resulting from a lake used for outdoor recreatiomal purposes.

We hope that you will complete the questionnaire and return it to
us in the enclosed self-addressed envelope. The information will be
combined with information from other people who use the ''Lakes of
Duncan'", Thus, we assure you that the answers you give will be kept
confidential.,

We feel that the '"Lakes of Duncan are an asset to Stephens County
and hope that with the accurate information we receive from you and
others, the City will be encouraged to provide even more facilities for
your recreation pleasure. As these lakes in Stephens County improve,
other cities likely will follow Duncan's example and aevelop their lakes
for recreatiom,

Thank you for vour help.

Sincerely yours,

John McNeely

Department of Agricultural
JM/1d Fconomics
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CONFIDENTIAL

RECREATION SURVEY
DEPARTMENT OF AGRICULTURAL ECONOMICS
OKLAHOMA AGRICULTURAL EXPERIMENT STATION
STILLWATER, OKLAHOMA
in cooperation with
CITY OF DUNCAN, OKLA,

General Information:

a)
b)

c)

d)
e)
£)
g)
h)

1)

3

k)

1)

Where 1is your home? town state
How much driving time and how many miles is it from your home to
the city of Duncan, Oklahoma lakes? _.__hours minutes
miles
How many persons usually accompany you when visiting the Duncan
City lakes? adults: Male Female Children:
Male Female
What 1s the usual time you spend on recreation during each visit
to these lakes? days hours
Is this your first visit to the ''Lakes of Duncan'? yes
no
If no, how many times during the past year did you visit these
lakes?
Do you plan to return to this area on future visits? yes
no
If yes, how many times each year do you plan to visit this
area?
Is your visit to the City of Duncan Lakes (1) the primary purpose
of your trip? s (2) combined with a visit of friends and
relatives? or (3) combined with a trip to other areas?
What other recreation areas did you visit during the past 12
months?
Avg. time spent
Area Visited No. of Times (days, hrs.)
Most
2nd most
3rd most
4th most
What days of the week do you most often come to the lake?

Of all the times you visited the lake(s) during the year, how
would you say your visits were distributed as to how many in each
part of the year? Jan.-Mar, ,» April-June L,
July-Sept. , Oct.-Dec.
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Types of Recreation:

a)

What type(s) of recreation permit(s) have you purchased for the
use of the City of Duncan Lakes during the past 12 months?
Beside each you indicate purchase of, please list the number of
this type of permit you purchased in a years time for daily
permits and/or the number of times each year you used the lakes
for each type of season . .permit.

Number . Number

of Times of Times
Fishing, daily permit , Water-skiing, daily .
Fishing, season permit__, Water-skiing, season__,
Fishing, season family , Lake Barge, season s
Fishing, boat, daily s Daily Quail permit .
Fishing boat, season ’ Daily duck permit s
b) What other outdoor recreation activities do you participate in

c)

d)

e)

£)

while visiting the Duncan City Lakes? Camping
Picnicking » others (list
(Note: These might include swimming, hunting, horseback ridingetc.)

Would you participate in any other types of outdoor recreation if
facilities were available? yes no . If yes, what
types?

What outdoor recreation activity did you participate in here or
elsewhere most, second most, third most, fourth most, etc., dur=-
ing the past 12 months?

Recreation Activity No. of Times

1.
2.
3.
4,

What are your reasons for selecting the Duncan City Lake area for
recreational purposes?

What outdoor recreation facilities do you feel are lacking on the
City of Duncan Lakes, that if added, would increase the number of
times you visit the lakes each year?

1. 2.
3. 4.

Investments in Recreational Equipment and Expenditures for Recreation:

a) Approximately what is your original investment in the following:

Cost

1. Fishing tackle and equipment
2. Boat and motor.
3. Bait (yearly expense).
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Cost

. Water skiing equipment

12 months gas,.o0il and maintenance for boat & motor
Camping equipment.
Hunting equipment.
Other (please list)

\O 00~ ON U B~

b) What type of license did you purchase during the past year?
Fishing Hunting Combination Out of State

¢) Please list the actual amount you spent on each of the following
if they apply to you while visiting the Duncan City Lakes. This
should be the expense you had for a day's recreation and should
represent an average or usual day.

Per Day Cost

Lodging cost

Food and refreshments
Equipment rental, if any
. Other daily expenses

5. (please list)

d) How much more per day per person do you spend for food and re-
freshments while on an outdoor recreation trip than would spend
at home?

W=

e) If you stay overnight at the Duncan City Lakes, what type of
facility do you stay in? Tent tent trailer
pickup camper lake cabin other (list)

Personal Data Section:

It is important for the analysis that you answer these questions.
Again we stress that this information is confidential and will be
averaged with information obtained from other people.

a) What is your age?_

b) Are you married?

c) Sex: Male Female

d) Number in your immediate family?

e) What is your occupation?

f) .Are you (1) self-employed?. or (2) working for someone
else?

g) How many hours do you work (average) each week?

h) How many weeks of paid vacation per year do you get, or if self-
employed, how many weeks do you take?

i) How many grades of school have you finished? (1 thru 12)

j) What other schooling have you had? (College, secretarial, busi-
ness, technical, etc.) 1. 2.
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k) If college is indicated, what degrees do you hold? 1.
2, 3.

1) What was your income in 1964? (The income you reported for tax
purposes will do fine here and should include wages, salaries,
business profits, net farm income, pensions, rents, etc.)

1. under $3,000 5. $7,000 -.$9,999
2. $3,000 - $3,999 6. $10,000 - $14,999
3. $4,000 - $4,999 7. $15,000 - $19°,999
4. $5,000 - $6,999 8. over $20,000
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CONFIDENTTIAL

CABIN OWNER'S QUESTIONNAIRE
RECREATION SURVEY
OKLAHOMA AGRICULTURAL EXPERIMENT STATION
DEPARTMENT OF AGRICULTURAL .ECONOMICS
STILLWATER, OKLAHOMA
in cooperation with
CITY OF DUNCAN, OKLA

General Information:

a)
b)

c)

d)
e)

£)

g)

h)

1)

Where is your home? town state
How much driving time and how many miles is it from your home to
your lake cabin? hours minutes miles
How many persons usually accompany you when visiting the Duncan
City Lakes? Adults: Male Female

Children: Male Female

What is the usual time you spend while visiting at the lake?
days hours

How many times during the past year did you stay at the lake?

Do you let other people (friends, relatives, etc.) use your
cabin? yes no . If yes, how many times in a
year? and average number of people each time?

What other recreation areas did you visit during the past 12
months?

Avg. time spend
Area Visited No. of Times (days, hrs.)

Most

2nd most
3rd most
4th most

What days of the week do you most often come to the lake?

Of all the times you visited the lake(s) during the year, how
would you say your visits were distributed as to how many in
each part of the year? Jan,-Mar. » April-June ,
July-Sept. s Oct.=Dec.

Types of Recreation: (This section is identical to that in the

previous questionnaire)

Investment in Cabin and Other Expenses:

a)

Description of cabin: Material
Number of Rooms list and describe

Age __ other_




132

b) Cost of the cabin $§ .

c) Description of well and pump: Depth , slze pipe
type of pump » No. of cabins using well s
cost of well and pump

d) Original owner second owner
other:

e) Miscellaneous cabin costs (i.e., patio, shrubs, driveway, land-
scaping, dock, etc.). List and describe

f) Yearly costs; electricity , gas , maintenance and
repairs , lmprovements » lease fee » other

g) Approximately what is your original investment in the following?

 Cost

Fishing tackle and equipment

Boat and motor

Bait (yearly expense)

Water skiing equipment

12 months gas, oil and maintenance for boat & motor
Camping equipment
Hunting equipment
Other (please list)

vo~NoOTULPWN K-

h) What type of license did you purchase during the past year?
Fishing Hunting » combination
Out of State

i) How much more per day per person do you spend for food and re-
freshments while staying at the lake than you would spend at
home?

4. Personal Data Section: . . (This section is identical to that in the
previous questionnaire)
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APPENDIX B, TABLE I

; NUMBER OF PERMITS SOLD. BY

MONTHS AND TOTAL NUMBER AND. VALUE FOR THE YEAR, DUNCAN LAKES €OMPLEX, 1955

— ' : Total
Jan. Feb. Mar. Apr.. May June July Aug. Sept. Oct. Nov. Dec. Numbe; Value

Clear Creek Fishing —_—

Family 338 ——— —— — — —_— —— eee —— m—— - e /338§ 2,535.00

_Single ) 407 ~—= ——- - —-— - — ——— mm— e - —le 407 - 2,035.00

Daily .77 256 742 1,255 1,945'1,769 1,941 1,371 882 690 »503' 219 11,650 5,825.00
Lake Duncan Fishing '

Family 73 === - —_— —— _— _— —— m—— m—— —— 73 255.50

Single 73 ——= e e e —— —— —— ——— ,—— —— —— 73 182.50

Daily 72 78 445 755 1,091 727 1,009 683 387 227 91 63 5,628 1,407.00
Fishing Boat Permits -
Season

Clear Creek 178 —-———= ——= —_— —_— - —— e me— - 178 712.00

Lake Duncan 24 ——— - — ——— —_— —_— —_— e T e 24 72.00
Fishing Boat Permits-Daily ;

~ Clear Creek — - 4 8 5 10 15 5 - 1 2 - 50 50.00

Skiing-Season

Lake Duncan —_—— e - e —— —_— — - —— e e e e -
Skiing-Daily )

Lake Duncan —— —— ——— e — _— _— - —— m—— —— - - ——
Duck Hunting

Daily —_— ——_— - —_— - — -— -— —— m—— ——— ——— e -

. k]

Quail Hunting

Daily —— —— ——— —— —-— —— - - —— —e—— e e - ———
Hunting Season -

Duck —— —— ——— — - —_— - - —_—— mem mem = -

Quail —_—— - - - — —— —— - ——= e e e — . —
Total ©$13,047.00




NUMBER OF PERMITS SOLD BY

- APPENDIX B, TABLE TII
MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1956

Jan.

‘ Total

Feb., Mar. Apr. May June July Aug. Sept. Oct, Nov. Dec.. Number Value

Clear Creek Fishing
Family
Single
Daily

Lake Duncan Fishing
Family
Single
Paily

Fishing Boat Permits-
Season

Clear Creek

Lake Duncan

374
388
93

72
71

49

189
22

Fishing Boat Permits-Daily

Clear Creek

Skiing Season
Lake Duncan

Skiing Daily
Lake Duncan
Duck Hunting
Daily
Quail Hunting
Dai 1y
Hunting Season
Duck
Quail

Total

112

mme mme eee eme mee eme mee eem eee eem --e 374§ 2,805.00
cme eee mee eee 2o aee see eee eme eo- == 388 1,940.00
431 986 1,636 2,160 2,301 2,008 1,332 1,117 696 306 101 13,167 6,583.50

YU O 72 252.00
R T T I T T 71 177.50
78 522 . 963 1,155 1,048 755 446 297 200 121 --- 5,636 1,409.00

T e TP ¥ 756.00
T TR 22 66.00
mmm mem mme eme mem mme ee eme eme eee e 112 112.00
mee mme eme eee eee eee e 120 16 === === 136 272.00
mmm mme emmmme mmm e mgm mem eme mmm e aam .-

" $14,373.00
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APPENDIX B, TABLE III

NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1957

Total
Jan. Feb, Mar. Apr. May June July Aug. Sept. Oct, Nov. Dec. Number Value

Clear Creek Fishing

Family 308 - =-- -——- -—-- - - --- —ee see cme ce- 308 $ 2,310.00

Single 346 e - - -——- ~-—-- ——- == mee eme - 346 1,730.00

Daily 61 232 552 1,003 2,010 2,157 2,085 2,130 1,239 632 301 161 12,623 6,311.50
Lake Duncan Fishing

Family 25 22 --- -——- - --- .- -——- cee mmm cse e 47 164.50

Single 24 .- eme eea --- -—-- -—- -—-- R R 24 60.00

Daily 20 134 221 345 420 437 1,154 1,017 849 479 150 138 5,364 1,341.00
Fishing Boat Permits-
Season

Clear Creek 170 - == -—- -—-- - ~-- - —e= cme ecee e-a 170 680.00

Lake Duncan 14 ——- == --- ~——- ——— --- -—- R L 14 42.00
Fishing Boat Permits-Daily

Clear Creek -——- 3 6 8 24 46 53 18 16 2 4 1 181 181.00
Skiing-Season

Lake Duncan 25 22 -=-- .- - - - -—— == eme eme e 47 1,081.00
Skiing-Daily

Lake Duncan -— ——— === -——- 96 169 246 250 97 --- 2 --- 860 1,720.00
Duck Hunting

Daily ~-- = —=- .- ~-- --- ——- --- ~-- 47 76 28 151 75.50
Quail Hunting

Daily --- ——- =-- -~- - ~-- -—-- -—-- --- =--- 118 32 150 150.00
Hunting Season

Duck -—- wm—— mm- -—- --- -—- --- -——- cm= mme e+ ee- --- ---

Quail --- - === --- --- -—— --- -—- = === e-- --- --- ---
Total $15,846.50
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APPENDIX B, TABLE IV

NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1958
Total
Jan., Feb, Mar, Apr. May June July Aug. Sept, Oct, Nov. Dec. Number Value

Clear Creek Fishing

Family 302 —p= === - -—- -——- ——- -—- ——-  eee eme —-a 302 $ 2,265.00

Single 383 ~em =m- --- --- --- - ——- cem mem cme ee-- 283 1,415.00

Daily 102 179 388 1,338 1,943 1,975 1,556 1,324 753 478 219 65 10,320 5,160.00
Lake Duncan Fishing

Family 88 25 --- --- —-—-- -——- .- -——- “me mee cme  —wa 113 395.50

Single 77 21 --- -—- ~—- —-- --- ——— ——= emm eem —ea 98 245.00

Daily 72 63 141 984 1,263 760 561 419 61 190 122 12 4,648 1,162.00
Fishing Boat Permits-
Season

Clear Creek 172 “m= sem - .- --- - --- cmm mem cee e-- 172 688.00

Duncan 25 ——— me- --- --- -——— --- -—- R I 25 75.00
Fishing Boat Permits-.
Daily

Clear Creek 1 1 5 25 33 21 21 13 17 1 3 --- 141 141.00
Skiing~-Season

Lake Duncan 5 6 8 22 43 11 5 --- “me mee eee ca- 100 2,000.00
Skiing-Daily

Lake Duncan 9 7 4 38 115 194 254 237 93 11 4 --- 966 1,449.00
Duck Hunting

Daily --- ——— —=- --- - -—- —— -——- --- 108 208 81 397 198.50
Quail Hunting

Daily --- ——— a-- -—- --- -—-- --- --- --- -=-= 124 133 257 257.00
Hunting - Season

Duck -—-- ——— me- -—-- -——- --- -—- --- --- 50 15 3 68 340.00

Quail - ~—m e-e- -—— - --- --- --- mm= mme mem ea- --- -=-
Total $15,791.00
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APPENDIX B, TABLE V

NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1959

Total
Jan. Feb, Mar. Apr. May June July Aug, Sept. Oct. Nov. Dec. Number Value

Clear Creek Fishing : : '

Family . 188 --- - .- .- --- .- - -——- --- .- --- 188 $ 1,410.00

Single 180 ——— .- .-- --- --- - --- -—-- - - -~e . 180 900.00

baily 88 235 462 873 1,972 1,257 1,144 B67 606 362 165 124 8,155 4,077.50
Lake Humphrey Fishing

Family 856 cue —-- --- .- --- --- .- --- —-- - - 856 8,560.00

Single 336 ——- c-- - --- -—- --- -—— cm- ——- - —-- 336 2,520.00

Daily -—-- -—- == - -—-- 5,370 656 782 448 176 47 35 7,514 7,514.00

. Lake Duncan Fishing

Daily 16 70 192 508 678 333 452 359 510 84 23 25 3,250 812.50
Fighing Boat Permits-Scason

Lake Humphrey 363 .ea —-- —-- .- --- --- ——- ——- --- - -——- 363 2,178.00
Fishing Boat Permits-Daily

Clear Creek --- 2 6 38 36 32 37 20 9 22 15 5 222 222.00

Lake Humphrey - N R - 484 44 40 22 5 e-- - 595 595.00
Skiing Permits-Scason )

Clear Creek 83 --- --- --- -——- -—— -——— - ——- - L - 83 1,660.00

Lake Humphrey 28 ——- --- - -——- - ——- -—— -—- -——- - ——- 28 420.00
Skiing Pcrmits-Daily

Clcar Creek -——- ——- -—- - ——- ——- 356 367 134 3 .- 1 861 1,722.00

Lake Duncan -——- 6 2 16 145 222 81 78 15 -——- -—-- ——e 565 847.50
Hunting .

Quail-All Lakes-Daily -——- -—- - -——- .- -——- --- - -—- --- 15 82 147 147.00

Ducks-llumphrey-Daily L L --- --- --- --- --- 81 19 --- 100 49,00

Season (Duck and Quail) 32 --- .- .-- - - -—-- --- --- --- ——— - 32 160.00
Barge and Large Boatls

Scason 28 -—- -—- -—- --- - -—-- - Lt -—— ~—- .= 28 280.00
Total $34,074.50
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APPENDIX B, TABLE VI

NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1960

Total
Jan. Feb, Mar., Apr. May - June July Aug. Sept. Oct. Nov, Dec. Number Value
All Lakes Fishing ‘

Family 178 56 85 145 87 35 10 3 - - - - 599 $ 5,990.00

Single 88 32 55 70 25 11 5 1 -—- 4  --- - 291 2,182.50

Daily 138 124 348 1,513 2,111 1,750 1,853 1,462 1,076 = 694 277 114 11,460 5,730.00

Clear Creek Lake

Family 7 === 7 11 7 4 2 2 2 1 - ——- 43 215.00

Single 4 1 5 12 5 3 7 3 ~-- 1 === ca- 41 143.50

Daily T 44 36 105 490 694 638 624 532 414 256 97 34 3,964 1,982.00

Lake Humphrey . )

Family 16 7 15 70 33 15 7 1 .- - ——— - 164 984,00
Single : 5 7 8 32 15 4 6 - 2 3 - - 82 328.00
Daily 6 11 21 125 141 191 155 126 107 46 10 3 942 471,00
" Lake Duncan _ 7 . '

Family : . - —-- 1 1 3 1 1 - --- - - - .- 7 24.50

Single _ o 1 ~e- 1 1 2 1 - -—- - e 6 15.00.

Daily 22 25 58 145 . 288 336 254 130 103 135 23 5 1,524 381,00

Fishing Boats
Season 2 ~-- .- ——- .- - 1 .- - e .- -—- 3 10.50
_Daily 1 - 4 4 5 4 5 2 11 mmn  cee e~ 36 18.00
Skiingr-Clear Creek and Duncan
Season 3 3 11 40 93 39 17 3 ——- cme  wee eee 214 3,210.00
Daily 2 1 8 37 192 270 334 278 124 20 4  ~ee 1,270 1,905.00
Boat Permit ) . .
All Lakes - Season 36 18 22 39 28 12 5 10 --- cme ece  aee . 170 1,020.00:
Lake~Season S
Humphrey 14 7 7 42 - 18 13 4 3 1 === =e= e-e 109 436,00
Duncan --- 1 --- .- - 1 .- -——- —-- om- wee - 2 8.00
Clear Creek - mee - .- -——- 1. 3 1 - --- e e 5 20 00
All Lakes~Daily 2 8 10 48 87 47 41 63 44 28 5 - 383 383.00
L. Humphrey Barge-Season 7 1 7 6 13 8 6 3 - .. mema eee 51 408.00°
Hunting
Quail - - --- -——- .-- .- -—- - ——— -—-- 1 74 59 134 134.00
Total $25,999.00.
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APPENDIX B, TABLE VII

NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE

FOR THE YEAR, DUNCAN LAKES COMPLEX, 1961

: Total
Jan, Feb. Mar. Apr. May June July Aug, Sept. Oct. Nov, Dec. Number Value
All lakes Fishing
Family 148 98 119 102 51 17 7 4 === L - 546 $ 5,460.00
Single 75 37 67 40 23 12 3 3 2 L .- 262 1,965.00
Daily 173 241 834 1,264 1,672 1,508 1,482 1,055 761 413 © 240 102 9,745 4,872.50
Clear Creek Lake '
Family 8 2 4 1 8 4 5 3 e-- 1 == - 36 180.00
Single 7 3 9 3 12 4 1 2 ee- - 1 ==- 42 147.00
Daily ) 58 56 280 411 570 492 583 349 265 135 71 19 3,289 1, 644,50
Lake Humphrey .
Family 13 29 39 31 31 12 10 3 1 - .= eea 169 1,014,00
Single 5 18 22 34 19 6 - 10 - 1 cem | eee  ema 115 460.00
Daily 8 13 54 105 | 162 113 155 84 53 30 13 3 793 396.50
Lake Duncan
Family ) 1 =-- 1 2 2 - 1 1 =-- --- LTI 21 8 28.00
Single ] R L I -——- 1 I 2 c-= - ——-  ee- .- 4 10.00
Daily 19 31 147 84 193 98 141 125 103 77 20 11 1,049 262,25
Season Fishing Boat --- L 1 .o . ee- .- ——- -——— aw= eee -e- 1 3.50
Daily Fishing Boat .- .- 6 3 6 1 4 2 2 2 e-- .- 26 13.00
Skiing-Clear Creek and Duncan .
Season 2 10 13 45 76 37 12 5 1. - e ee- 201 3,015.00
Daily am- 4 6 23 99 175 347 242 63 2 2 ee- 963 1,444,50
'Boat 'Permit
All Lakes-Season 30 20 27 38 16 10 10 1 ~-- N L 152 912.00
Lake-Season )
Humphrey 10 13 18 20 11 4 10 4  ~-- 1 o= ~e- 91 364.00
Duncan ) - .- .—- - - - .- ——- ——- --- o - ——- -
Clear Creek 3 1 1 -3 2 2 2 2 --- - .- ——— 16 64,00
All Lakes-Daily 2 6 19 40 59 47 57 31 18 7 2 --- 288 288.00
L. Humphrey Barge-Season 6 5 9 15 4 7 3 1 1 2  eme - 53 424,00
Hunting )
Quail 13 --- .-- ——- --- --- .- .- - - 66 39 118 113.00
Total $23,085.25
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APPENDIX B, TABLE VIII

NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1962

. Total
Jan, Feb. Mar. Apr, May June July Aug, Sept,. _Oct. Nov, Dec. Number Value
All Lakes Fishing )
Family - 116 91 58 97 42 35 13 4 1 mee eee | -e- 457 $ 4,570.00
Single © 46 32 46 29 18 23 7 1 1 | B 204 1,530.00
Daily 134 233 379 1,029 1,399 = 1,465 1,192 947 . 922 406 337 200 8,643 4,321.50
Clear Creek Lake ‘ )
Family 5 5 4 3 7 2 | - wee s eee 27 135.00
Single -7 4 4 8 5 9 3  e-- - “ee ces  -ee 40 . 140.00
Daily 38 88 115 369 513 586 551 419 382 236 137 89 3,583 1,791.50
Lake Humphrey :
Family 7 30 14 27 36 19 10 2 2 cew mee  ee- 147 882.00
Single 5 14 14 33 16 10 3 4 4 see  meme e 103 412.00
Daily 8 21 27 73 145 136 156 88 83 51 23 11 822 411.00
" Lake Duncan
Family ‘ ee | mee eee 1 oee 7 - - —-- ===  mws aee 8 28.00
Single . --- 1 1 2 2 4 - 1 - cee  mee  -ae 11 27.50
Daily 7 28 17 157 157 587 255 191 117 100 36 28 1,680 420.00
Season Fishing Boat —em  eea’ mee - 1 - 1 --- - L 2 7.00
Daily Fishing Boat - 2 1 3 4 3 9 5 1 3 3 5 39 19.50
Skiing-Clear Creek and Duncan "
Season 2 8 5 28 78 48 20 4 2 --- 1 --- 199 2,940.00
Daily --- 1 7 17 177 189 348 267 103 4 1 --- 1,114 1,671.00
Boat Permit
All Lakes-Season 22 22 14 23 18 21 7 6 --- e mes ese 133 798.00
Lake-Season . . ) .
Humphrey 10 19 16 14 13 10 8 2 1 -—e eme ee- 93 °  372.00
Duncan R --- ldy - e e --- mee mes  ee- - .-
Clear Creek mem ee- 2 6 2 3 aem eme --- 1 wee ee- 14 56.00
All Lakes-Daily 1 8 7 44 40 38 43 54 42 18 11 1 307 © 307,00
L. Humphrey Barge-Season 6 13 2 13 11 1 3 - --- me ees  ee- 49 392,00
Hunting . -
Quail 19 === - - --- --- mer eee --- --- 56 45 120 120.00
Total ‘ $21,351.00
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APPENDIX B, TABLE IX

NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1963

) ) . ) Total
. Jan. Feb. Mar.  Apr. May June July‘ Aug. Sept. Oct. Nov. Dec. Number Value
All Lakes Fishing . )

" Family : 93 40 117 71 44 20 6 2 —-— 1 -— 1 395 $3,950.00
Single 41 19 56 34 27 10 3 4 2 1 ——— - 197 1,477.50
Daily 140 176 677 1,204 1,470 1,376 1,193 1,051 872 503 346 62 9,070 4,535.00

Clear Creek Lake ) :
Family 6 6 8 11 9 . 1 2 3 2 ——- - - 48 240.00
Single . - 11 5 7 15 12 6 — 3 6 1 6 72 252.00
Daily : 42 81 313 560 716 824 676 544 520 323 164 42 4,835 2,417.50
Lake Humphrey 4 o ' !
Family 8 16 35 27 34 13 - 15 4 2 1 -— - 155 930,00
Single 1 10 22 27 19 14 5 5 4 1 1 - 109 436.00
Daily 15 .7 64 143 200 194 182 143 156 77 36 12 1,229 614.50
Lake Duncan ’
Family 1 - 2 — 1 3 —_— —_— — —— —-—— - 7 24.50
Single . - 2 2 2 1 —— 1 — ——— ——— — - 8 20.00
Daily 16 25 150 199 360 295 219 172 202 104 55 4 1,801 450.25
Season-Fishing Boat —  ——= === -~ - L - e - - 1 - 3.50
Daily Fishing Boat —— - 2 15 11 17 7 3 2 3 24 —— - - 62 31.00
Skiing-Clear Creek-Duncan : :
Season 1 3 15 50 76 33 20 4 — 1 —— - 203 3.045.00
Daily -~ — 14 36 132 348 356 334 100 23 4 1 1,348 -2,022.00
Boat Permit ) . )
%11 Lakes Season 19 7 32 29 24 20 3 5 3 e — - 142 852,00
Lake-Season .
Humphrey | 5 10 22 22 19 2 6 2 2 —— — — 90 360.00
- .Duncan - 1 — o——— = 1 - — —— —— —-— - 2 8.00
Clear Creek - === 8 4 5 —— —_— -— 5 I - 24 96.00
All Lakes Daily 2 2 26 41 69 45 61 44 58 26 8 1 383 383.00
L.H. Barge-Season 6 4 7 8 9 5 10 _ 4 — - -— - 53 424,00

Hunting . .

Quail 11 - .- o= mea - - --- eme  wee 85 93 189 189.00

Total ' ' : ) ' $22,760.75

%71



APPENDIX B, TABLE X

NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE FOR THE YEAR, DUNCAN LAKES COMPLEX, 1964

Total
Jan. Feb, Mar., Apr. May June July Aug. Sept..Oct. Nov. Dec. Number Value

All Lakes Fishing o = ' ‘

Family 82 28 77 78 53 19 5 1 -—- 1l == --- 344 $ 3,440.00

Single 53 17 52 43 20 10 4 1 2 1l === -=- 203 1,522.50

Daily 105 110 394 901 1,457 1,261 907 869 483 283 138 103 7,021 3,510.50
Clear Creek Lake .

Family 7 7 7 9 17 . 1 7 2 R L 57 285.00

Single 3 3 4 12 12 ‘5 1 1 “==  eme med eea 41 143.50

Daily 56 67 208 571 890 724 549 442 263 149 84 57 4,060 2,030.00
Lake Humphrey

Family 15- 9 - 17 35 28- 20 8 14 4 ~me eme eee 150 900.00

Single 4 11 20 35 25 16 g 2 ) 122 488.00

Daily 14 20 63 162 195 172 147 154 72 50 14 10 1,073 536.50
Lake Duncan

Family - m=- 3 --- 1 === -e- - e dC DL L L IS S 4 14.00

Single R 1 --- --- 1 --- --- 1l eee cem --- 3 7.50

Daily 17 13 50 117 174 215 94 89 94 28 10 --- 901 225,25
Skiing-Clear Creek & Duncan

Season 3 --- 8 17 75 52 15 1 == =me —e- e 171  2,565.00

Daily --- 3 11 15 - 119 268 329 278 99 5 --- 1 1,128 1,692.00
Boat Permit ‘

3-Lakes Season 41 25 63 63 37 25 10 8 5 3 3 --- 283 1,415.00

3-Lakes Daily 2 1 16 60 93 66 61 57 41 14 9 10 430 430.00

Lake Humphrey Barges 6 6 6 6 4 2 4 1 - 1l === --- - 36 288.00
Daily Quail Permit 24 === o= --- --- === --- --- --- =--- 89 65 178 178.00
Senior Citizens (No Chg.) 103 49 62 60 33 15 10 11 9 1 1 3 357 00.00
Total $19,670.75
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NUMBER OF PERMITS SOLD BY MONTHS AND TOTAL NUMBER AND VALUE

APPENDIX B, TABLE XI

FOR THE YEAR, DUNCAN LAKES COMPLEX, 1965

Total
Jan. Feb, Mar. Apr. ._May ane July Aug. Sept.Oct. Nov, Dec. Number Value

All Lakes Fishing T

Family-Season 60 33 22 62 39 =* 18 1 2 2 cemm eee -e- 239 $ 2,390.00

Single-Season 38 23 16 44 16 13 4 --- 1 --= === --- 155 1,162.50

Daily LI T 11 3 -——- 6 2 11 8 3 --- 44 22.00
Clear Creek Lake

Family-Season 4+ 3 2 8 11 4 - --- 1 1l === e=e --- 34 170.00

Single~-Season 7 2 3 12 7 4 --- 6 --- 2 --- --- 43 150.50

Daily 76 125 161 606 778 707 678 414 277 235 173 59 4,289 2,144.50
Lake Humphrey

Family-Season 6 17 13 47 28 - 17 8 4 2 ~em eee ~e- 142 852.00

Single-Season 3 5 =--- 63 26 16 9 3 == m== me= ee- 125 500.00

Daily 66 113 155 1,032 1,160 1,138 1,308 766 557 303 194 76 6,868 3,434.00
Lake Duncan

Family-Season ——— —e- 1 -——- 1 1% --n --- —me mee eem  -e- 3 10.50

Single~Season ——— === 1 2 2 -—-- --- 1 = mme ece -e- 6 15.00

Daily 3 7 13 75 203 238 164 142 110 66 23 11 1,055 263.75
Skiing-Clear Creek & Duncan

Season 1- 3 3 31 59 46 26 1 == eme -w= -a- 168 2,520.00

Daily 1 --- 3 24 124 210 385 283 124 10 --- ~--- 1,164 1,746.00
Fishing Boat Permit

3--lakes-Season 30 22 27 81 37 30 13 9 2 -== ee= a-- 251 1,250.00

3 lakes-Daily 3 5 9 53 57 61 65 23 35 29 19 4 363 363.00

Lake Humphrey Barge 8 5 4 7 8 5 1 1 e === eee --- 39 312.00
Daily Quail Permit 20 --=- --- == mee mee e-e a-a --- =--- 125 93 238 238.00
Senior Citizen (No Chg.) 26 25 10 44 24 12 21 1 11 6 5 2 187 00.00
Total $17,548.75
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APPENDIX C

ALTERNATIVE ESTIMATES OF DEMAND EQUATIONS
FOR FISHING AND WATER SKIING

The equations for the average individual demand curves which used
cost per user day (P) as the independent variable and the number of user
days participated in during the year (Q) as the dependent variable were
obtained in the same way as were equations (1.2) and (1.3) reported in
Chapter V. Linear regression techniques were used to fit an exponential
equation of the general form Y = Axb to the price-quantity data. This
equation was converted to natural logarithms for the regression analysis
and then converted back to its exponential form for plotting the demand
curves. This procedure ;llowed for linear regression techniques to be
uséd on nonlinear data and resulted in demand curves whose shapes were
curved. The average individual demand equation for fishitig was:
(1) Q = 66.1377 p~1-0614
The coefficient of determination for equation (1) was R2 = ,3984 and
s5=.07431. The means were: P = $5.04; and Q = 11.91. The average
individual demand equation for water skiing was:
(2) Q = 248.924 ~ 1-10158
The coefficient of determination for equation (2) was: R2 = .4486 and
£4=.13485. The means were: P = $4.80; and Q = 44.2. The elasticity of

demand with respect to price for the individual demand curve for fishing

is -1,0614 and for water skiing is =1.1016,
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The market deménd curves for these two activities were obtained by
aggregating the respective average individual demand curves by the
number of individuals estimate& in Table XVI, ‘The market demand curve
for fishing‘was:

(3) Q = 164,881 p~1+0014
The market demand curve for water skiing was:

(4) Qq = 106,838 p~1-10158
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