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Abstract

This is the third of a series of publications reporting on research to

develop methods, models, and guidelines for planning and managing water-based

recreation systems. The previous reportsbare: Capacity of Water-Based Recreation

Systems; Part i, The State of the Art - Gordon A, Hammen, Harold K, Cordell,

et al, (April 1974) and Capacity of Water-Based Recreation Systems: Part II,

A Systems Approach tOECapacity Analysis - Gordon A. Hammon, Harold K, Cordell,
et al, (July 1974). |

In this report, methods conceptualized and tested for collecting and
processing data describing recreational boating behavior are presented. The
test site was Lake Burlington in the Piedmont of North Carolina. Means for
data collection included questionnaires, interviewing, shoreline~based observa-
tion, and aerial photography.

Based on an analysis of the interview and on-site observation data, a
major finding is that capacity, measured as number of boats which should use
a lake system at the same time, probably should not be fixed by the managing
authority. Boaters at the study site appeared to have acclimatized themselves
to the frequently heavy use conditions which sometimes exceeded 1 boat per 6
acres of water surface., Thus managers and planners' continual search for the
magic number called capacity, which if found and used is believed to be the

solution te many management problems, appears to be an unnecessary pursuit.,
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Summary, Conclusicns, and Recommendations

This is the third of three reports concerned with the capacity of water-
based recreation systems, The first report (Part I) recognizes the complex and
dynamic nature of the capacity concept and presents discussion of capacity
through a review of relevant literature. A major outcome of this review is
identification of an obvious void in quantitative research aimed at generating.
capacity-oriented guidelines for recreational mansgement of water resources.

The accomplished research that has been reviewed has been classified by the

type of factors with which it primarily deals. The five sets of factors include
(1) administrative, (2) biological, (3) physical, (4) social, and (5) temporal
considerations. Most of the published reports deal with physical and social
factors, Physical factors include dimensions of the recreational land and:water
complex, speed of boats, and climate, Social factors or considerations include
behavior under stress, territoriality and migration, and mutation of behavioral
characteristics.,

The second report (Part II) conceptualizes a systems approach to capacity
analysis., A thorough discussion of the importance of specifying the recreational
and other objectives of water-based system as a necessary preliminary step to
capacity analysis. Attention is given to objectives specified in terms of
maximizing user satisfaction given various biologicagl, physical, social, and
temporal constraints. A systematic approach to medelling and eventually
quantifying important relationships within a water-based recreation system is
presented, = Strongly emphasized is the need tec quantify levels of recreational
activity within system components and to account for variations in rates of
exchange among and rates of activity within these components. - Specific factors
expected to affect rates and levels of activity and thus expected to affect
recreational capacity are identified. The general pattern of interrelationships
among these factors is explained.

This third report (Part I1I) emphasizes the methods and findings of a
research project conducted at Lake Burlington in North Carolina. One of the
principal data collection methods used was interviewing lake users combined
with registration of entering boaters as a means for identifving attitudes
and perceptions of the system, its utilization, and its management. As a
method, interviewing appeared to be very effective in generating certain types

of information not otherwise attainable. These types of information include




user characteristics, perceptions of use conditions, range of activities partici-
pated in by various classes of users, and seasonal pattern of water recreation
participation,

A second principal method involved utilization of a team of on-site observers
to measure and record (1) amount and type of use, (2) distribution of use over the
water-based system, and (3) emount of time boaters were active on the water during
their stay at the lake site, On-site observation provides continuous records of
boating activity plus a much more detailed and descriptive account of general
patterns of use and interactions among boaters. A basic disadvantage of obser-
vation is that it provides only general description of the spatial distribution
of boating activity., This is an important measurement aid for capacity consider~
ation. The observation methods tested and utilized for the Lake Burlington
project are described as a guide for others undertaking similar research.

The third method developed and implemented involved use of aerial photo-
graphic techniques for measuring amount, spatial distribution, and rates of
boating, skiing, and sailing activity., Aerial photography provides comprehensive
and near instantaneous views of the use-loading situation throughout the system.,
In addition, aerial photography is unobtrusive in that it does not impact the
users or their patterns of activity. A major disadvantage found is the complexity
of efficiently abstracting density and rate-of-activity information where large
numbers of aerial photographs are involved., A unique process for obtaining
needed data from the photography using overhead projection of negative images
overlaid with a grid coordinate system was developed and found effective. By
recording these data as a series of grid coordinates, electronic processing
was made feasible, A major problem which served as an obstacle to timely and
complete testing of hypotheses specified for this study was the rectification
of the photographic imagery recorded as grid coordinates to true-scale spaftial
distributions, It is concluded that recent innovations on ortho-photography
provide the means for overcoming this last obstacle to effective utilization
of aerial photography.

A comprehensive data processing system was devised, implemented, and
brought to 95 percent operational phase. The data from on-site observation
and interviewing were analyzed to produce the following major conclusions
concerning recreational capacity of water systems:

(1) Based on verbal and behavioral reactions to heavy use
conditions, it generally appears that use densities as
great as 1 boat per 6 acres of total water area is still
below the upper recreational capacity limit for boating.
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(2)

(3

(%)

The dominant adverse reaction to dense beating is
from fishermen and sail boaters, indicating a need
for lake surface use zoning.

There seemed to be a desire among pleasurs boaters
and skiers to participate in their respective
activities during times of heavy use.

Setting capacity in terms of number of boats at one
time does not appear to be a viable and valid concern
of management,

Three specific recommendations are evident based on the above findings.,

1,

3¢

Managers should not attempt to establish capacity limits as a
management objective. Users of a lake system seem to automatically
accommodate themselves to existing conditions. In this respect,
the design capacity of developed sites and facilities within the
lake system should not be allowed to act as a limiting factor.
Overall recreation satisfaction of users is likely to be limited
if capacity limits are imposed either directly or indirectly.

The water surface of a lake system should be zoned to accommodate
slower and smaller boats and sail boats. These boats and their
operators cannot compete effectively for space with larger, more
powerful boats.

Further research needs to be conducted to assess the impact of
heavy use loads on potential users' decisions to use or not use

a lake system., This research has not considered the non-user.
Such a consideration could alter somewhat the conclusions reached

and recommendations made,
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1. Behavioral Study of Water-Based Recreation Sysiems

Accurate identificétion, description, and measurement of the effects of
the many factors and their interactions which are hypothesized determinants
of the capacity of a water~based recreation area generally are not possible
given the present state of the art. Models based on real-world data are
needed which quantify the relationships between important resource, mana-
gerial, and behavioral factors. Such models ensble prediction of the conse-~
quences of alternative courses of action so that these can be evaluated in
light of the recreation objective(s) and goals of water-based areas.

This report (Part III of a three-part series) examines methods for col-
lecting some of the data needed in building predictive system mcdels and pre-
sents results of hypothesis testing using empirical data. The methods
described should prove to be extremely valuable to lake planners and managers
for generating participation and behavioral data on boating needed for making
site-specific decisions. For testing proposed data collectionvmethods and
for generating data for hypothesis testing, a study was conducted in 1969 on
Lake Burlington in the Piedmont of North Carolina.*® The general purpose of
the research was to examine ''capacity' as a viable management concept. Sev-
eral approaches were employed in collecting descriptions of the resource, the
users, their behavior, and impinging environmental factors. Experiences with
accumulating, handling, and processing this data have provided valuable insights

for the development of methods for water resouxces recreation research.

Modeling Recreation Systems and Capacity Analysis

Before a recreation system can be modeled or its capacity can be described
and quantified, the objective(s) of the system must be clearly defined in terms
of preferred outputs. These objectives must, of course, be consistent with the
overall goals of the public or private agency which has ownership or charge of
the water resource areas., Hopefully, these goals are consistent with the soci~
etal preferences. For the public agency, the general recreation objective is

to maximize the flow of recreaticnal benefits from the water resource base.

* Members of the original research team for this project, cther than those
listed as authors, include Lewis W. Moncrief, Associate Professor and Director,
Recreation Research, Michigan State University, and Richard A. Crysdale,
Environmental Specislist, Bureau of Reclamation, USDI, Denver, Colorado.
Their contributions to this project were invaluable.




For the private agency, the implied objective is to maximize net monetary
returns for each dollar expended in providing the recreation service.

Subsumed in each of these general objectives are multiple intermediate
goals or standards which lend a more quantitative inﬁerpretétion to the
agency objectives. These standards should be expressed in units of desired
output and the level of output desired must be specified. Without this degree
of specificity, it is doubtful that success in achieving the objective(s) can
be measured, and modeling of the recreation system becomes an aimless exercise
of attempting to measure factor relationships without a rationale for judging
their importance. In the absence of clearly defined objectives, measurement
of the relationships among water recreation system factofs can at best be used
to predict partial comsequences of alternative courses of management action,

 Assuming its measurement is a desirable end, clear definition of recrea-

tion objectives makes it possible to zonceptualize and to measure the capacity
of a water-based recreation system. If capacity can be expressed simply as
the optimum number of boats or persons per acre of water surface at one time,
a very wide range of capacity limits is likely to exist, depending on the
stated objective. Obvious differences, for example, in capacity occur where
maximization of recreation benefits through water skiing or sailingvor‘boat
and bank fishing are alternative objectives. o

Once the definition of cbjectives has been accomplished, models developed
to explain the relationships among environmental factors, user inputs, and |
managerial actions become an essential part of the management and planning pro;
cess, Ideally, management and policy decisions should be prefaced by a com- '
prehensive analysis of the consequences of the alternative actions possible
as they affect achievement of the objective(s). Unless the decision maker is
unusually perceptive and analytical in his thought process, reasonably accurate
prediction of the consequences of alternative actions or unplanned occurrences
is unlikely. Conceptually evolved and empirically tested models can éid |
immensely in directing decisions toward courses of action and policies which
contribute most to achievement of the objective while minimizing the undesir-

able secondary consequences.

Categories of Information Needed for Decistion-Making

Ultimately, we would like tc be able to express or measure capacity in
precisely the same units by which the desired public benefits specified in the

management objective(s) are measured. But in the absence of ability, given
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the present state of the art, to quantitatively measure public benefits or
satisfaction outputs from recreation, proxies must be used, Commonly used
proxies of recreétion‘output include amount of use and number of use occasions
at one time, per unit of area. (Sometimes number of different visitors is
used, but this statistic is generally much more difficult and costly to
obtain.)

These measures of capacity (or output) by themselves have the obvious
deficiency of offering no direct evidence of level of public satisfaction. To
account for this problem, manifestations which seem to yield evidence of sat-
isfaction (at least on an ordinal scale) must be observed.

There are several different, generally accepted manifestations of capa-
city which focus on water recreation users' interactioms and behavioral
responses toc both controllable and uncontrollable influences. Among these are
(1) verbal respdnses by users to questions pertaining to satisfaction and per-
ception, (2) time spent in recreation participation, (3) spatial relationships
ameng users and between users and physical objects, (4) level or intemsity of
recreation activity, (5) spatial distyibution of recreationists, and (6) dis-
placement of one user group by another, These descriptions or manifestations
of satisfaction are explored in greater depth in Section IV of Part II of this
report seriesol In that section, the behavioral manifestations of capacity as
determined by satisfaction levels are described, and hypothetical models are
presented to explain vaviation in chavacteristics selected to represent them,
The focus on behavior in this study assumes that actions and reactions of
recreation users will change as progressively higher levels of recreation
utilization occur and as perceived modes of satisfaction attainment change.
Given ability to identify deviatioms from behavioral patterns which can be
expected under stress or moderate stress conditions, it was expected (by
observing capacity manifestations) that use loads could be detected which sug-
gest the approximate use capacity of the studied water recreation system.

Information on manifestations of capacity and on the factors affecting
them were thought to be needed for improved plamning and managing water-based
recreation areas beyond the intuitive level at which it now exists. A prob-

lem arises, however, in identifying suitable and efficient means for obtaining

1Hammon, Gordon A., Harold K. Coxdell , et al, Copacity of Water-Based
Recreation Systems - Pavrt II: A Systems Approach to Capacity Analysis, Water
Resources Research Institute of The University of North Carolina, Report No. 90,

July 1974, A




and processing data. Sections IT, III and IV of this report address this
problem by presenting methods for data collection which have been field tried
as a part of a larger research project aimed at in-depth investigation of the
capacity of water-based recreation systems.

Section V reports success and failures of a system devised to process and
manage the water resource recreation data. Section VI presents results of

using part of the collected data to test specific behavioral hypotheses.

A General Deseription of the Study Methods and Site

It was necessary to use several different methods for generating the data
describing the manifestations of capacity identified earlier. Basic tools
used included on-site interviewing, registering lake users, on-site observation
of water-use activity, mail-out questionnaires, and aerial photography of the
lgke while in use. The aerial photography seemed to be the best and most
objective source of data; but because of technical problems of processing by
computer, it was the least successful.

On-site interviewing was necessary to obtain measurement of lake users'
perceptions and satisfactions relating to the type and intensity of total lake
use, Amount of time spent at the lake site and information relating to boat-
ing party structure, boat type, and mailing address were obtained as informa-
tion required from the registration procedure. On-site observation of boating
activity provided data on time spemt in each recreational activity type by
individual boating parties, distribution of water recreational use, and move-
ment of boating activity within the lake system, Aerial photography was. to
provide a check of the information obtained through observation and in addi-
tion enable measurement of spatial relationships and rates of movement of
water-surface users. Mail-out questionnaires were used to supplement the
above data, especially aerial photographs, and to secure more accurate descrip-
tions of the water craft used at the site. A summary of the schedule followed
for collecting data using each of these methods is presented in Table 1.

An attempt was made to maintain linkages between all of the data col-
lected by the above methods, The principal linkages were maintained by time
and place correlation of cobsexvations., Through these linkages it was possi-
ble, for example, to associate intensities of activity (obtained from aerial
photographs) and place distribution of boating activity (on-site observation)

with perception of crowding or satisfaction (from interviews of water users),
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Although the above described techniques of data collection themselves
are notvnew, the ways they were applied and modified for this research do
provide methodological innovations for study of water-based recreation systems.
This is particularly true of the aerisl photography and on-site cobservation

phases of data collection.

Table 1
SUMMARY OF DATA COLLECTION SCHEDULE FOR LAKE BURLINGTON STUDY, SUMMER 1969

[ Aerial
Shoreline-based On-site ;photography
Lake hours observation interviewing. j missions
Date Open Closed Start Stop iStart | Stop ; (Number)
6-21 (Sat) {6:00 a.m.] 8:30 p.m. | 11:00 5:30 1:30 { 6:30 6
(Dxy run) | (2030)
6~29 (Sun) | 1:00 p.m.j 8:30 p.m. 1:00 6:00 § 1:30 { 6:30 5
(2030)
7-4  (Fri) | 6:00 a.m.} 8:30 p.m. | 11:00 5:30 | 1:30 | 5:30 7
(2030) ‘
7-5 (Sat) | 6:00 a.m.{ 8:30 p.m. 11:00 5:30 1:30 5:30 7
(2030)
7-6  (Sun) | 1:00 p.m.{ 8:30 p.m. 1:00 6:00 }2:00 }6:00 5
(2030)
7-13 (Sun) {1:00 p.m.}8:30 p.m. 1:00 6:00 |2:00 }6:00 5
(2030)
7-19 (Sat) }6:00 a.m.|8:30 p.m. - - - - 3
(2030)
7-20 (Sun) §1:00 p.m.}8:30 p.m. 1:00 6:00 |2:00 }6:00 5
(2030)
7-27 (Sun) | 1:00 p.m.{8:30 p.m. 1:00 5:30 2:00 6:00 3
= 1(2030)
8~2 (Sat) §6:30 a.m.!8:00 p.m. - - - - 3
) | (2000)

Criteria for Site Selection

Lake Burlington in Alamance County in the Piedmont of North Carolina was
selected as the study site for several reasoms. One of the major reasons was
the cooperative attitude and interest displayed by the City of Burlington
Recreation Department which has jurisdiction over recreational management of
the reservoir.

The City of Burlington had a population of about 35,000 in 1969. Its

economy is strongly oriented toward the textile industry and light manufacturing.
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Greensboro (1969 population of 141,000) is located about twenty-five miles
southwest; Durham (population of 94,000) is about thirty-five miles southeast.
The total population in 1969 within a thirty-five-mile radius numbered about
250,000 persons.

The major criteria for selection of the study site included the degree of
access control, type of management and use facilities provided, and size of
water area.

Application of study procedures required an area on which access control
could be established. This was necessary so that cbservations of use could
be made within the limits of available funds and manpower and so that unde-
tected leakage across the perimeter of the system and between subsystems would
be small enough to be unimportant. It was also necessary to select a lake
with a high incidence of concentrated, intensive use and with management which
was stable and positive but at a low enough level to permit observation of free
interactions between persons engaged in fishing, boating, and water skiing,
Substantial fluctuation of the water level during the study period was also
undesirable because it would introduce variables which could not be con-
trolled through analysis. At Lake Burlington there was small risk of unaccept-
able draw-down.

It was desirable that shore-based facilities, such as launching ramps and
parking spaces, be available in sufficient size and number to allow use of the
water surface to reach a saturation point without being limited by on-shore
crowding. A criterion for lake size was also established and stated as a
range from 400 to 4000 acres. The 400-acre lower limit was based on an assump-
tion that lakes smaller than this do not provide sufficient opportunity for
the display of behavioral responses to various conditions of use density and
intensity. The 4000-acre upper limit was based on estimates of the maximum
area feasible to study under the constraints of time and funds.

Lake Burlington seemed to f£it the above criteria better than any other

reservolr or lake in North Carolina.

Description of Lake Burlington

Lake Burlington is a Y-shaped lake of just over 300 acres. It was
created in 1960 and is typical of other impoundments on the Piedmont Plateau
in that it is long and relatively narrow with a highly irregular shoreline,
Figure 1. The central basin is slightly less than two miles in length if

measured along the centerliine. The left and right forks of the Y measure
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3.0 and 2.8 miles, respectively, for an aggregate centerline measurement of

approximately 7.8 miles.

Lake Burlington Dimensions

Lengthf. s e e e ,‘. . .« o . 7.80 miles
Width (widest point) « . . . . . . & 0.27 miles
i (gpproximaté’aVeragé: | .
7“ central basin) . . . . « . . 0.20 miles
(approximate average:
upper arms) . . . ¢ . o . . 0.10 miles
Shoreline, length . .'. . . C e 50 miles
Area, water surface . . . . . . . . 500 acres
Depth, maximum . . . . . . « . . . . 35 feet

Water dépth is not § 1imitingffactor for most types and sizes of boats
except in the upper extremes of theaarms,‘ At ‘a general distance of twenty to
thirty feet from shore when the_lake is at br near spillway level, boaters
can safely assume that depth is sufficient for boating and water skiing
purposes.

The lake's waters are usually clear, and(discoloration‘following heavy
rains is slight. The type and occurrence of aquatic growtﬁ do not impose
constraints on boating activities. . Summer water temperatﬁre varies in a
small and non-critical range above and below 72°F,

The city owns the entire shoreline for a vertical distance of nine feet
above spiliway elevation. Additional acreage at boat access points is owned
and managed by the city solely for recreation purposes. Adjoining landowners
do not have shoreline access to the water and are prohibited from installing
private boat ramps and piers. Consequently, there is little incentive for
residential development bordering the lake, and no more than two or three
residences are visible from the lake surface.

The lake was opened to public use in 1962 and has since been operated by
the City of Burlington Department of Recreation and Parks. Public ingress
and egress is permitted only at two locations--the fishing pier and the marina.
A daily or seasonal charge and registration are required for boat launching
or fishing, Spectators and picnickers are not required to register or pay a
fee. ; | f )

Space and activity zoning that were in effect during thé stﬁdy period

are summarized on the following page. Zone designations A through E
8




(Figure 1) were established for study purposes only and are used here for

convenience in describing locational relationships.

Summary of Space and Activity Zonming

a. Fishing from boats - permitted on the entire lake.

b. TFishing from shore - permitted only on a strip extending
about 100 yards from the fishing
pler into Zone C.

¢. Water skiing - prohibited in areas C and D; permitted
elsewhere.

d. Power boating, sailing - permitted on entire lake but
speed restricted in Areas C and D.

e. Swimming and bathing = except for swimming incidental to
water skiing, permitted only from
small protected beaches near the
marina and the fishing pier in Zone B.

f. Boat launching and retrieval - boats permitted to enter and
leave the water only at the marina and
fishing pier in Zone B.

g. Boat landing (contacting shore) - as distinct from launching
and retrieval, boats permitted to con-
tact shore to embark or debark passen-
gers, only along frontage developed for
picnicking in Zone B,

Facilities and services include a regiatration station, a modest snack-
bar operation, and restrooms. Adequate parking area, a gas pump, a floating
dock, boat rental complex, and several launching ramps are also provided.

A review of Lake Burlington registration records indicated that most of
the patronage originated from withina fifteen to twenty-mile radius., Water sur-
face activity involved a variety of boat and motor sizes and configurations
ranging from sail to twin-screw cabin cruisers and including jets, inboards,
outboards, inboard-ocutboards, pontoon boats, runabouts, and cances. Boat
travel speeds ranged from less than 1 mph to more than 50 mph, producing wakes

ranging from ripples to substantial waves capable of swamping smaller boats.




IT. Methods fon Coflecting Data: Registration,
Interviews, and Quesitionnaires

As indicated in Chaopter I, one of the most importaﬁt reascons for selecting
Lake Burlington as the study site was the degree of access control, The two
entrance locations at Lake Burlington allowed complete control cver boats dur-—
ing periods of study. This chapter describes the boat registration procedure
which provided the basis for overall system contrcl. Also discussed is the
interviewing administered to boaters at the site to cbtain data on subjective
response to prevailing lake use conditions. In addition, a mail questionnaire
distributed to Lake Burlington water skiers and an interview questionnaire used
to determine management practices being utilized on Noxrth Carolina lakes are

discussed,

Entrance Registration and Interviews ‘

The visitor registration procedure used by the Burlington Department of
Recreation and Parks provided the basis for overall system control. Data
describing the boating party, boating equipment, and length of stay at the
lake were obtained through a brief interview of registrants. The administra-
tive procedure included completion of a daily permit for each beating party
entering the system for purposes of fishing, boating, or water skiing. A num-
bered, two-part permit (dppendix A) served to record the registrant's name and
address, boat number and make, number of persons in the party, time in, time
out, and date. Each party was required to pay a one-dollar deposit at regis-
tration so that the party would have incentive to return to the registration
desk before leaving. This step was necessary for determining the time the party
left the site. A summary of rules and regulations appeared on the section of
the permit to be retained by the boater as a receipt., This receipt had to be
returned for refund of the deposit upon exiting the system. The primary‘reason
for recording time in and time out for each boat was to enable determination of
length of stay at the lake. ‘

The permit was supplemented to include informaticn on group type (family,
social, church, other) and composition by sex and age. Age classes included
0-12, 13-20, 21-30, 31-40, 41-50, and 50 or more years. Also included was
information on boat length, horsepower rating, and type (cance, rowboat, out=~

board, inboard, inboard-ocutboard or sail).
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The information obtained proved to be inadequate for positive identifica-
tion of specific boats from aerial photographs as explained in Chapter IV. For
this reason, a supplemental questionnaire (dppendix B) was sent in the fall
after the summer data collection period. The purpose of the questionnaire was
to obtain a more precise description of individual boats used at the lake.

This information could have been easily obtained during the entrance interview
ofbeadh boat operator, ;

Certain exceptions to routine procedure were occasioned by the on-site
storage of a few boats under season permit and by the absence of Coast Guard
registration numbers on boats powered by less than 10 horsepower motors.

Approximately eighteen boats covered by seasonal permits were moored at a
floating dock. Although the owners were subject to daily registration, few of
them complied. At the outset of the study, a record was made of the boats
stored at the lake. On any day that these were observed in use on the water,

a dummy record, based on the information compiled in advance, was inserted in
the registration file,

Rental boats at the lake and boats powered by engines rated less than 10
horsepower were not required to obtain and display a Coast Guard registration
number. In order to assure identification of these in the course of later
observations, a pair of distinct black on yellow decals bearing two-digit
numbers were affixed to the bow of each boat. Permission was requested of
private beoat owners to affix the decals to each unnumbered boat that éntéred
the system. Although cooperation was generally good, a few boats were launched
without numbers. A special effort was made to identify these by means of color

or other distinctive features.

Interview of Boaters

A ten-minute interview was administered to a random sample of the boating
population. Interviews were time/place/activity associated in an effort to
relate behavior to perceptions of conditions prevailing at the time.

The rationale for conducting the interview phase of the research was (1)
to determine user perception of boating use conditions for which detailed,
descriptive data had been obtained through aerial photography and on-site
observations, and (2) to obtain information which might explain differences in

behavior of the various user groups under these different conditions.,
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In order to get a repreéentative sample of boaters, it was necessarylto
sample various landing areas along the shore. Interviews were conducted just
as the selected users came off the water so that their appraisal of fecreation
conditions and their experiences would be fresh.

There are only two areas along the Lake Burlington shoreline where boaters
may land their boats. The shoreline of these two areas was segmented for
administration of interviews such that an eQual number of landings was expected
among the segments at all times during the interview period. Assurance of
equal numbers of landings provided equal probability sampling at each segment.
Figure 3 is an example of a sampling schedule for one day. The schedule con~-
sists of a 10 x 10 grid with time periods vertical and sample locations hori-
zontal, The letter entries, A, B, C, D, designate interviewers., The inter-
viewing array for each day was derived by random assignment of interviewers
among the shoreline segments. The only restriction on assignment was that no
individual shoreline segment was designated for interviewing more than two

periods per day. Each period for each segment was one-half hour long.

SAMPLE FRAME FOR: Sunday, 29th June

%‘1 2 I3 |4 |5 Je |7 |8 j9 J10
Time !

1:30 - 2:00 A B

2:00 - 2:30 c |

2:30 - 3:00 B J A

3:00 - 3:30 c IR
3:30 - 4:00 B ‘ A

4:00 - 4:30 | ' C ID

4:30 - 5:00 lA |B

3:00 - 5:30 i D C

5:30 - 6:00 | B A
6:00 - 6:30 L c - Jp
Figure 3.  Sampling frame used to designate interviever, time,

and place on one of the study days.
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As originally conceived, the plan was to interview all boat drivers every
time they landed at -a given segment during the two half—hour periods of theday
each segment was sampled, Howeverﬁ as a result of a pretest it was dec1ded
that each respondent should be 1nterv1ewed no moxre than one time per day. B
This minimized disruptions in the respondent's reoreational experience and
helped to maintain goodwill toward the research progect. '

Each interview took about ten minutes to administer. Questlons can be
grouped into the following classes: (l) user and equlpment data, (2) types
of use of the lake on the day of 1nterv1ew, (3) general data on the respond~ )
ent's use of Lake Burlington, (4) general perceptlon of lake management and
use, (5) user perception of condltlons on the lake for that day and for the
trip out on the water just prior to administration of the 1nterv1ew, and (6)
factors 1nfluenc1ng the use of the lake on the trip just prlor to 1nterv1ew.: .
The interview instrument is shown in Appendix C. ' o

LR IR

Approx1mately 200 usable interviews were obtained over the eight days

(including the dry run day) that interviews were conducted This is a 41. 6w:
percent sample of total number of boats which used the lake during the study;{
days. Research staff members were the primary interviewers for the study.

The written instructions given to each interviewer are shown below.

Instructions for Interviewing

B

"All interviewers will familiarize themselves with the areas of the
marina corresponding'to the different location numbers indicated in the sam-
pling format. .

"Each interviewer, at the beginning of each sampling day, will be desig-
nated a letter--A, B, C, or D. He will also receive a plan of the sampling
format for that day and will proceed to conduct his interviews throughout the
day as indicated by his letter in the formata For example, at precisely
3:00 p.m. on Sunday, June 15, 1969, Interviewer A should be in a position to
monitor Location 7. During the one-half hour, 3:00-3:30, "A" will interview
everyone that is deemed interviewable in the assigried area (see below for
definition). If someone is available for interyiew as late as’3:29, this
person must b