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ABSTRACT

Using twe established reservoir projects, an economic simulation
model for reservoir development was constructed. The two comparative
areas used for the model development are both reservoirs in central
Texas and were constructed during approximately the same time period.

The simulation model divides reservoir development into three
stages--Construction, Fill-Up and Post Fill-Up. For each of the stages
economic variables were chosen which reflected economic activity
attributable to the reservoir. Inputs of construction money, operations
and maintenance, recreation and investments were related to each
respective stage and then used to determine the economic impact of the
reservoir on the local area economy.

A synthetic index based on economic inputs other than those used
for the model was developed utilizing a control area. The index served
as guideline to the mathematical development of the model and as a

measure of the predictive accuracy of the model.

A recreational survey was conducted to arrive at average recreatiomal

expenditures and develop the Post Fill-Up Stage of the model. Overall
recreational attendance was projected, and to this figure experience
ratios of the survey were applied.

After the simulation model was developed and applied to two
established reservoir projects, it was utilized to generate prediction
data for the primary study area. Checks were made on reliability of the

data since the primary area is only in the second stage of development.
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The project data, the results, and recommendations of the study are
published as Technical Report No. B of the Water Resources Institute,

Texas A&M University. Copies of the report have been sent to all persons

cooperating and furnishing data for the study.

Pearson, John E.
A Study of Economic Impact of Water Impoundment through the
Development of a Comparative-Projection Model. Technical Report No. 8,

Water Resources Institute, Texas A&M University, August, 1967.

KEYWORDS—-*Economics/*Projection Model/Computer Model/*Recreation/

Synthetic Index/*Economic Impact/Economic Prediction/Texas/




Part I

INTRODUCTION

The impoundment of water in a lake or reservoir has an immediate
and significant economic impact on the surrounding area, but it is a
difficult phenomenon to identify, measure, or predict. Estimates of
economic impact on a surrounding area, made by businessmen or
potential investors, range from unsupported optimism to myopic indif-
ference. Even impartial investigators are subject to a similar range
of errors in prognostications because information about what is taking
place, or is about to take place, in a water impoundment project must
be collected from the landowners and businessmen in the surrouﬁding
area. And the extremes of optimism and pessimism by residents prevail,

Evidence gathered throughout the development of a multipurpose,
water-impoundment project indicates there is a resulting economic impact
and it is a beneficial one. The construction itself usually costs
millions of dollars and represents an immediate boost to the local
economy, because a large portion of this money is spent or retained
locally. Building an earthen dam usually takes several years; during
which time heavy equipment operators, truck drivers, unskilled laborers,
and others are living in close proximity to the dam site. Much of the
construction payroll is spent for rent, medical services, etec., supplied
by the supporting communities. Other types of dams may require large

amounts of cement, steel supports, frame lumber, etc., and are usually fur-

nished by the surrounding communities if competitive suppliers are available.

In addition to the dam construction workers, other equipment operators



and laborers are employed for clearing timber, constructing service
roads, and moving homes or buildings on land to be inundated. Although
someé workers may be brought in from some distances, many workers are
employed from the immediate communities if they are availabie.

Other economic activities begin after a dam is constructed and
the reservoir begins filling with water. Some of the most fertile lands
available are reclaimed from flood damage possibilities. Water
impoundments alsoc claim fertile farmland; but almost without exception,
more land is reclaimed from flood damaged areas than is covered by
water. Also, as impounded water becomes available, various types of
businesses explore possible location sites, Recreationally related
businesses~-such as boat marinas, boat dealers, boat supply stores,
motor shorps, fishing supply businesses, restaurants, etc.,—begin to
locate and build facilities as water fills the basin.

The economic activity resulting from the completed water impound-
ment can be observed in business services to such activities as
swimming, fishing, boating, picnicking, and camping. Permanent homes
as well as commercial lakeside cabins for summer and weekend occupants
are built near a completed lake. Even before the dam is completed and
water completely impounded, real estate development begins mnear the
impoundment. Established real estate offices from nearby cities
establish branch offices for near-lake developments, and compete with new
professional and amateur realtors. All these represent types of
economic activity which have an economic impact on the surrounding area,

Water supply industries (i.e., those industries that supply water

to others for hydroelectric povwer, municipal use, and for irrigation)
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contribute to the accelerated economic activity in water impoundment
areas. In some areas the largest water supply industry is irrigation.
With a sufficient water supply for irrigation purposes businesses
engaged in selling irrigation equipment and irrigation services seek
new markets in the areas surrounding the reservoir. The new
enterprises have an economic impact on the area in addition to indirect

benefits derived from increased agricultural production.

ECONOMIC IMPACT MEASUREMENT

Economic impact 1is difficult to measure, and even more difficult
to predict. Single theory models and single impoundment models have
been seriously limited in forecasting because of wide differences in
impoundment areas which make each impoundment unique. Distances between
reservoirs and urban centers vary from one impoundment to another in
addition to differences in agricultural products, available industry,
climare, level of income, etc.

The lack of accurate data places still another limitation on

measuring impact. Much information gathered from local businessmen is

not reliable, Furthermore, secondary sources, which would contain
aggregate data for an area, are limited when the regional economy being
studied is composed of only a few counties. Even data on land prices
is deceptive because much land is traded under purchase options,

an active and changing market, but options may not be exercised until
the dam is completed and water fills the reservoir,

Few structural adjustments in the national economy result in more



inaccurate prediction as the impoundment of water; and with the

increased shortage of suitable water, few areas are in greater need
of accurate prediction than reservoir development. The industrial
and commercial potential surrounding water impoundment developments

are far too great for economic prediction to be left to unsupported

speculation,
STATEMENT OF PURPOSE

The purpose of the research reported here was twofold: (1) to
develop a theoretical model which would predict with reasonable
accuracy the economic impact of water impoundment on the surrounding
areas, and (2) to show the practical application of the model by
partially testing it on a single impoundment Project.

The model to be developed was named a comparative-profection
model because it was to compare a Primary study project with two
completed impoundment Projects and generate prediction data for the
Primary study area. This approach assumed an economic relationship
between the two completed Projects and the proposed reservoir, but
this assumption was considered tenable since the projects were closely
located similar in size, similar in pPreconstruction economies, and,
with one exception, were similarly located to urban centers,

The primary study area selected to partially test the comparative-
projection model was the Somerville Dam and Reservoir; which, at the
start of the research, was under construction. It has just recently
started the deliberate impoundment of water. This project is located

on the Yegua Creek and other small streams in central Texas. On the



basis of data obtained from comparable water impoundments in central
Texas -- namely, Lake Whitney and Lake Belton -- the economic impact
of the Somerville Dam and Reservoir was to be predicted.

The approach used in developing the comparative-projection model
was to follow a logical order. First, the theoretical model was to
be described and related to economic variables of income, agricultural
income, population density and urban proximity. The economic variables,
considered characteristics of the economic system, were to be joined
with the inputs to the model, Direct economic impact (e.g., payrolls
from construction contracts) was not to be distinguished from indirect
economic impact except by descriptive identification, because the
multiplier effect on income is not measurable separately from the
inflow of new economic activity. This phase of the model was then to
be tested against the economic history of the two comparable impound-
ments and to be adjusted for general economic activity. A comparable
economic sub-region, also in central Texas but without an impoundment
project, was to be used as a control area so that net differentials
in economic activity could be attributable to water impoundment.

A synthetic index based on the variables, income, retail sales,
postal receipts, and bank deposits, was to be used to identify differen-
tials in economic activity. More important, the index was to serve as
an accuracy test for the comparative-projection model throughout the
history of the two completed projects, from inception to several years
following reservoir completion.

After the model was developed, and tested on the two existing

Projects, data were to be collected on the Somerville Dam and Reservoir



Project. An economic comparison was to be made between the Sommervil]
Project and the other two projects. The comparative~projection

model was then to be applied to the Somerville Project as a partial
test of the prediction accuracy of the model, and the prediction data
was to be adjusted for observable economic differences. The antici-
pPated results were g reasonably accurate measuring and prediction
model for economic impact, whose reliability would increase with future

applications and adjustments,



e+ i e

B g 4 7 okt ¢ Apmproe et v e

Part II

COMPARATIVE-PROJECTION MODEL

Building a dam in river basin development takes a pPeriod from a few
years to five or ten years, depending on the size of the project. 1In
addition, filling the basin takes a period of one to five years. The
filling period is also a function of basin size, watershed size, and
climatic conditions. Once dam gates are closed and deliberate water
impoundment begins, another type of economic activity —- that associated
with water recreation -- becomes possible. As filling proceeds, shore-
lines are more accurately determined, rules governing construction of
buildings and business establishments are known, and the accessibility
of recreational sites is realized. Three stages of reservoir develop-
ment, each possessing unique economic characteristics, evolve. These
three stages are referred to as: (1) construetion, (2) §i8L-up, and
(3) post fill-up. This classification allows a periodic analysis of

economic activity associated with reservoir development. Although each

_stage has specific economic impact indicators, the total impact of a

water impoundment must be viewed as the cumulative effect of all three

stages.
IMPOUNDMENT DEVELOPMENT STAGES

Construction

Numerous preliminary planning activities, such as surveys, the
establishment of appropriate agencies, money appropriations, and other

planning-related activities are necessary prior to the actual breaking



of ground on gz water impoundment Project. Also, the establishing of
water districts, cutting of ribbons by political leaders, and other
ceremonies -- none of thesge activities prior to the arrival of constr
tion equipment, concrete forms, and workers are part of the construce
period. Only when wages are paid, fuels purchased, materials and

supplies bought, and equipment put into action

extent,

Frequently during early periods of construction, brush and timber

start of construction,

Once construction money is appropriated and made available by the
appropriate agency, bids are accepted, contracts awarded, and commit-
ments reviewed, actual dam construction begins. The construction
Period continuesg until the dam, dikes, and access roads are completed
At the same time construction of the dam and other facilities is taking
place, the remaining lands for inundatioen are purchased, brush in the
basin is cleared, earthen embankments are raised, channels are cut, and
other basin preparations are made to meet the requirements of the parti-
cular reservoir, Frequently, not all funds are appropriated and avail-
able at the beginning of the Project, and construction is sometimes
delayed until funds become available for specific parts of the project.
When money is made available sporadically, many different contracts cove

the construction of the dam, dikes, and roads, and basin preparation.
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Some contracts might cover only certain parts of the dam, other contracts
are for the spillway and discharge channel, and still others are for the
moving of roads or other existing structures.

Reservoir gates are closed and water is allowed to accumulate when
construction on the dam and basin have been completed and contract work
is accepted. Even with the gates closed some construction, such as
construction of peripheral roads, parks, and installation of hydroelectric
generators (if the dam is designed for such) continues. Even with these
activities underway, the construction period is considered ended when the
gates are closed.

Economic impact associated with the construction stage of water
impoundment results mainly from the construction and related activities.
Wages paid (although not separately defined) to equipment operators,
unskilled laborers, timber and brush crews, and truck drivers have a
direct economic impact on the area. In addition to payrclls, purchases
of supplies and materials for dam construction, brush clearing, and

earth moving generates money for the local economy. The extent to which

payrolls and purchasing affect the local economy depends on available

manpower and available supplies in the area which meet construction
demands.

There is also a secondary economic impact associated with construc—
tion resulting from increased payrolls and purchasing--the effect of
circulated income on local businesses such as grocery stores, living
establishments, stores with household goods, etc. Increases in sales
generally reflect a secondary impact felt by the local economy because

impoundment facilities are under construction.

d AT PN Ty
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A measurement of economic impact in the construction stage mys.
include all reservoir generated money. Model inputs should conside;
money attributable to the construction of the dam from the beginnin,
construction to the closing of water gates.

Fill-Up

Following dam construction, the building of roads, land clearing
etc., the gates are closed and water begins to accumulate; and the
second stage in water impoundment begins., The impoundment pProject

remains in the fill-up stage unti] water reaches desirable levels,

During the fill-up period various economic activities begin to
take place. The major portion of construction ig completed and the
comstruction equipment and crews have been removed from the area, The

s th
indirect impact of the construction stage is stil] being felt through
the multiplier effect of the income flow, The indirect impact can
stabiiize the local e€conomy and offset the loss of construction incoﬁe,
but other economic activity must generate new income, or the stability
of the economy cannot be sustained.

During this stage, new and additional income flows into the area
through a variety of activities. Access roads, park, or recreational
facilities may still be incomplete, and these small projects continve
to generate income. Also, as the water begins to fill the basin,
people begin to Sense, perhaps for the first time, that a reservoir wil

actually exist with predietable shorelines, Parks, access roads and
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private areas. Negotiations are held with the governing agency of the
reservoir, purchase options on commercial property are exercised, and
new businesses -- restaurants, grocery stores, service stations, motels,
bait and fishing supply shops -- are planned in anticipation of lake
visitors.

Interest in commercial acreage stimulates the real estate market,
and it is probably more active in this stage than at any other time. 1In
addition to commercial real estate, developers of lakeside lots and
cottages are more active in marketing small lots. The fill-up stage
is an exciting time during reservoir development, especially if large
areas of surface water have heretofore been distant to the locality.

The anticipation of enjoying the water and water sports generates enthu-
siasm in both buyers and sellers.

The measurement of economic activity during the fill-up stage is
more difficult than that during construction. This is due to the diverse
nature of economic activity during this stage. First, there is a problem

in deciding which activities, attributable to the reservoir, are having

‘a direct impact on the local ecenomy; and secondly, there is the problem

of determining where secondary impact 1s taking place. Certain data are
available for measurement of economic activity —- land prices, bank
deposits, personal income, new business starts, business expansions, and
capital improvements -- but locationm, adjustment, and analysis of such
data is difficult.

Theoretically, the fill-up continues until the reservoir reaches
desired levels, but in actual practice this ig difficult to determine.

A more meaningful limit to this stage would be when the reservoir is
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officially open to the public. For the purposes of analysis and use in
the comparative-projection model, the fill-up stage has been selected as
two years after closing the gates.

Post Fill-Up

Throughout the time the reservoir is filling with water, the economy
receives money inputs from a variety of sources. Once the reservoir has
filled, however, the initial investment is over. Now businessmen are
concerned with making an adequate return on investment. Capital to this
Point has been invested in expectation of returns, but if these returns
are not adequate, and business ventures fail, there will be a net loss
of economic impact. Conversely, returns which enable the business to
survive or expand, represent a net gain in economic impact. Further, the
success of businesses induces additional investment.

The primary factor determining the economic impact of the reservoir

during the post fill-up stage is the number of lake visitors and their i

expenditures. Not all visitors come to a lake Or recreational area for
the same purpose, and their expenditures in the impoundment area vary
with tﬁeir purpose. Lake visitors who come to fish will not spend the
same as visitors who come to picnic. Ideally, to measure and under-
stand the impact fostered by visitors in thig stage, it ig necessary to
analyze the types of visitors, their expenditure patterns, and the number
represented in the area.

An adequate procedure for analyzing recreation visitors by types has

1
been developed by James R. Gray. Gray uses an approach which evolved

1

James R. Gray, "The Economics of Recreation as Measured in the Ruidosa
Ranger District of New Mexico", Journal Article 210 of the Agricultural
Experimental Station, New Mexico State University, University Park, N.M,



- e A

13

from other methods and basically uses an empirical approach of differ-
ent recreationist groups and their expenditures.2 In this study,
visiting groups were generally classified according to the major uses of
the recreational area, namely general recreation (primarily camping and
picnicking), primarily fishing, cabin owning, and race-track patrons.
Each type of consumer need, such as camping trailers, tents, special
clothing, sleeping equipment, cooking equipment and others was estimated
for each recreationist group by field sampling.

When unit expenditures are estimated for each recreationist group,
it 1s possible to make reaiistic estimates of total expenditures on
recreation. The average man-day expenses of recreationist groups may
be multiplied by the average number to obtain the total impact of that
particular group, and the total of all such groups gives a composite of
the recreational input into the local economy. For example, Gray esti-
mated that average dollar expenses of all general recreationist needs
was approximately $6.62 per man—day.3 If 1,000 people visited the

area for 60 days, the total input to the economy from this group would

‘be estimated to be $400,000. When the other recreational groups are

added to this, the total economic input from recreation can be approxi-

mated.

2The Other Methods -- expenditure method, gross national-, state-,
or local-product method, consumer surplus method, etc., are described
and evaluated by Lionel J. Lerner in "Economics in Outdoor Recreation
Policy," Water Resources and Economic Development of the West, confer-
ence proceedings at the Committee on the Economics of Water Resources
Development of the Western Agricultural Economics Research Council
(University of Nevada, Reno, Nevada, August 6-8, 1965), pp. 353-75,

3
Gray, op. cit., p. 11.
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The group method of measuring economic effect of recreation on an
economy is too unrealistic to be used in long range projections. The
groups will never remain the same from reservoir to reservoir because of
varying facilities, different reservoir sizes, varying accessibility to
the shorelines, different distances to sizeable metropolitan areas, and
other differing characteristics. Thus, the total potential recreationist
figure, broken down into broad activity categories, can be easier pro-
jected as opposed to the group method. Then, using the Gray sampling

technique, average expenditures can be estimated. From this data the
“ctal economic effect of recreationist activity can be approximated.

The post fill-up stage has no end. This stage exists from the end
of the defined fill-up period to a point in time when the reservoir
ceases to exist, but for purposes of analysis and measurement in the
comparative-projection model, post fill-up has been defined as five years
following the fill-up. This period covers the initial and sustained
growth attributable to recreational activity into the reservoir area.

In each of the three stages of reservoir development, specific types
of economic activity take place which have an impact on the local area.
Each stage has unique economic characteristics and certain types of data
measure and reflect these characteristics. 1In the construction stage,
the contracts covering the major construction provide payrolls for construc-
tion workers, fuel to operate the machinery, and building supplies for the
construction of facilities. These contracts furnish measures of the eco-
nomic inflows into the area. In the fill-up stage, business investments,
continued construction, real estate development, and the start of the

recreation activity serve as measures of the diverse inflows into the



15

economy. During the post fill-up stage visitors are attracted to the
area for varying types of recreation. Here the investment has slowed,
with operation and maintenance of existing facilities taking over from
previous construction dellars. These activities provide the measure of
economic inflow for the final stage of development. Each stage is ana-
lyzed separately and measured separately to provide an adequate picture

of the total impact water impoundment has on the surrounding area.
ECONOMIC VARIABLES

The analysis of reservoir development lends itself well to the
three-stage method of measuring economic impact. However, the problem
of obtaining reliable data, adequate for a general model, is not solved
by merely breaking the development into stages. The problem is two-fold:
reliable data must be obtained on a county basis, and the data must be
available in all situations and be common to all reservoir areas.

Securing accurate data on a county basis is in many cases impractical.
Economic studies have been principally for geographical regions large
enough so that breakdowns of national data were possible. As an analysis
progresses from national to state, to county, to city, the availability
of pertinent economic data 1s stringently limited for the proof or dis-
proof of economic theories. The task of selecting variables common to all
reservolr projects is equally difficult. The variables chosen for a
projection model should represent the local ecomomy at the time of projec-
tions; and, in addition, usable data on existing reservoir projects must

be analyzed to determine the variables common and available on all proj-

ects,
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The variables for the comparative-projection model had to meet a
demanding criteria before acceptance. First, the variable had to be
readily available for all small economies at the time a projection was
proposed. Secondly, the inclusion of a variable must be based on the
contribution and effect of that variable to the economy. Thirdly, not
only must the variable be a contributing factor in the economy, but it
must also, in combination with the others, reflect the present state of
the economy. Fourth, the variables in some way must be related to the
inputs which are generated by reservoir development. And finally, the
variable must be such that it contributes to making the economy unique.
Population

The first variable selected was population. The population used in
the model was defined as the total of all inhabitants in the counties
continguous to the proposed reservoir. The population of contiguous
counties is readily available in some form. Annual county population
estimates can be obtzined from primary sources; i.e. local officiais,
specific studies, or from reliable secondary sources., If annual popula-
tion'figures are not available, they may be estimated from figures re-
leased by the U, S. Bureau of the Census. Whether the data is found in
primary or secondary sources, or whether it must be estimated, the figure
most recent to the date of projection is used.

I order fo obtain population figures which can be used on a compara-
tive basis in the model, population is converted to a density number of
inhabitants per square mile. This conversion represents the local economy
in several other characteristics. A high density coefficient indicates,

in the contiguous area, high urbanization, local employment, and available
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manpower.

The population density coefficient relates itself directly to the
inputs into the economy which a water impoundment generates. The den-
sity coefficient can give indirectly an indication of available manpower
to receive construction payrolls during construction. During the other
two stages the density indicates how employment may be filled, the de-
gree of urbanization, what supplies and materials may be available, and
the numbers of water recreators. A high density reflecting a high po-
tential for economic growth as a result of water impoundment,

Income Level

To further localize the economy surrounding a proposed reservoir, the
income has been included as a variable., Income has been defined as the
aggregate income level of all contiguous counties at the time when a pro-
jection is made. To facilitate the use of this variable, the most recent
aggregate figure is used.

In order to obtain the most recent and best estimate of income,
several sources are used, each manipulated and calculated to provide an
‘individual income estimate. Sources include local officials and business-

men of the respective counties, composite indices, and Sales Management's

Survey of Buying Power.

Income as a variable to the model provides an additionmal measure of
the economy. This measure is the base from which impact during the devel-
opment of the project is projected. Impact‘is now defined as the percent-
age change in existing levels of income at the time of projections. A
high income, when combined with the other variables, may not necessarily

indicate a large impact attributable to the water impoundment project.



L il in S e e e

18

On the other hand, a low income relative to the expected inflows of
money resulting from the project, combined with the other variables, may
not indicate a large impact. This latter result can be attributed to the
fact that a given economy only utilizes a certain amount of money and the
rest is lost through "leakage'" to other economieé which utilize the addi-
tional inflows. As a result, even though income measures a present econ-
omy, it cannot stand alone as a base for future projections of economic
impact.

The use of income as a variable is necessary to the model, because ;
it establishes a base for economic projections, and the income contri-
butes to making the local economy unique. Income combined with the other
variables is used to inject the dynamic nature of the economy; which
reflects, among other things, the degree of industrialization in the
local economy.

Agricultural Income

L a at o ]

A third variable which is used as a companion to aggregate income is

P

agricultural income. This further localizes the economies of counties
contiguous to a proposed reservoir by reflecting the agrarian nature of
the economy. The projects used in the present study have shown that the ?
degree of commercial-agricultural activity in the economy at the time of
projections is a significant determinant of the economic impact that new
monetary inflows have on a local economy.
The percentage of agricultural income partially determines the ex-
pansion capabilities in the economy. A high percentage indicates that

output from the local economy is derived from agriculture. When new
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money is available to be put into the cconemy, there are no faeilities
which readily receive and capitalize this money. As a result, the money
will pass through the economy quickly and find its way to other economic
systems. Or, since facilities are not svailable, the money may never
enter the local ecomomy. On the other hand, the low percentage reflects
that facilities exist for industrial output. As the money generated by
a water impoundment project becomes availsble, commodities, equipment,
materials, and supplies can be bought in the local area. The expendi-
tures in the economy remain and participate in generating new sources of
income. The use of agricultural income provides an additional measure
of the economic expansion capabilities.

The three variables, population, income, and agricultural income,
succeed in satisfactorily defining and localizing an economy. A fourth
variable, the distance from a metropolitan area, is pertinent also to the
proportion of monetary inputs flowing inte and remaining in the.local
2conomy.

Distance to a Metropolitan Area

One variable which localizes an economic system when the other three
have failed, is the distance between the proposed dam and a major metro-
politan area. The use of distance from the nearest city with a popu-
lation of 25,000 inhabitants or more as a variable is both valuable and
zonvenient. After exploring several forms of this data, e.g., driving
iime, average distance measuring all routes, commercial transit costs,
ztc., highway miles along the shortest route wers selected.

The distance from an impoundment project =t a metropolitan area has

an effect on the economic impact of the facilicy throughout the three
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stages of its development. During the construction stage the closeness
to a city affects the income flows through materials available to actual
construction. During construction, a large city provides a labor source,
but if the city lies outside the contiguous counties large parts of the
resulting payrolls never enter the local economy. Many workmen, espe-
cially foremen and supervisors brought into the area from outside will
trade in a nearby city even though they may live in the contiguous coun-
ties.

In the fill-up and post fill-up stages the distance to a metropolitan
area also influences the economy of the contiguous counties. As water
recreators and lake residents seek supplies, materials, and equipment,
large cities provide a variety of these at low prices. This money spent
in the metropolitan area does not reach the local economy and its impact
is lost. The result is that economic impact produced by money inflows
is inversely proportional to the distance from a metropolitan area.

Each variable used in developing the comparative-projection model
contributes to making the sub-economy of contiguous counties around an
impoﬁndment project unique. Population density identifies the distribu-
tive use of money and manpower availability. The income level of the
sub-economy provides a base for the projections. Agricuitural income, .
delineating between an agrarian and urban economy, indicates the capabili-
ties of the present economy for expleiting commercial potential. And
last, the distance to a metropolitan area from a proposed reservoir proj-
ect estimates money inflows that probably remain in the local economy.
Each variable measures a particular area, and in composite form, repre-

sents the relative overall impact of water impoundment.
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The preceding discussions have listed variables which affect

additional inflows of money into a local economy. The inflows must

ECONOMIC INPUTS

During each stage of development, inputs into the local econory are
a result of a variety of dctivities. Some of these activities are
unique to a particular stage, (e.g., construction expenditures during
this stage), while others prevail through two or more stages. The
model has been designed to measure only that economic impact attribu-
table to impoundment. As a result, only money income generated by the
Project is considered as an input to the system. These inputs are
construction expenditures, operations and maintenance, investment
expenditures, and recreational expenditures,

Construction Expenditures

The largest single, and most accurately estimated inflow into the

economy of the ares surrounding a proposed water impoundment project

is money expended for the construction of the dam and reservoir. This
input usually averages several millions of dollars a year for a period
of three to ten years. This provides a decided stimulus to the economy
Surrounding the proposed reservoir, and the degree of this boost
depends upon the existing economy and its capabilities,

At the time an impoundment proposal is made, construction dollars
have been estimated. Construction expenditures are not broken down into

specific jobs until actual contracts are submitted for complete jobs.
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As a result, estimates must be accepted in the aggregate, and the yearly
aggregate figures serve as model inputs. No other major inputs can be
attributed to the reservoir during the construction stage of reservoir
development. Toward the end of comstruction additional inputs are made,
but these are insignificant in relation to the amounts flowing into the
economy from construction contracts.

Operations and Maintenance

Operations and maintenance inputs begin almost immediately following
the close of reservoir gates. This money flow may include some remaining
construction work but most of it comes from activities which continue for
the life of the project, moving from the fill-up stage directly into the
post fill-up stage. Money inputs mainly include salaries for the govern-
ing agency staff and supply purchases. The input size is estimated as
an annual figure when plans are made for the construction of a reservoir,
and flows mostly into the local area if materials, supplies, repair equip-
ment, etc., are available.

Expenditures for operation and maintenance appear to be insignificant
when.compared to construction expenditures. However, when construction
money additions have stopped flowing intoc the economy, operation and
maintenance inputs help stabilize the local economy. An annual estimated
operation and maintenance input of $150,000h, has been used in the model,

but this amount can be varied with larger or smaller projects.

L

Letter from Mr. M. W. Hampton, Chief, Office of Operatioms Branch,
Operations Division, Fort Worth District, Corps of Engineers, Fort Worth,
Texas, January 30, 1967.
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Investment

Investment expenditures which flow into a local economy begin during
the end of the construction period and even though they continue at some
rate throughout the life of the reservoir, they have their largest im-
pact during the fill-up stage. Investment usually begins slowly during
the last years of conmstruction. Although land for the reservoir basin
has been cleared, exact shorelines have not yet been realized. Most
developers tend to adopt a "wait and see" attitude during these years,
although plans are in process for resort house subdivisions, new commer-
cial establishments, and business expansions. A few small businesses
begin operations in expectation of reservoir visitors, but most busi-
ness actions are in land and location options.

During fill-up investment expenditures are greatly increased. The
reservoir now takes shape, shorelines become distinguishable, and people
start visiting the area. Investors begin implementing plans and private

investment expenditures perhaps reach their peak during the last year of

the fill-up stage and the initial years of the post fill-up period.

Private investment expenditures continue throughout the life of
an impoundment project as new home sites and new businesses are devel-
oped, but housing developments are limited by the availability of suit-
able land. Also,commercial investments reach their peak during late
£fill-up, and relatively little aggregate commercial establishment expan-
sion occurs after five years of the post fill-up period.

Investment expenditures are separated into two divisions, commer-
cial and private, for the projection model. This breakdown was used on

the basis of two assumptions. First, the pattern for commercial
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expenditures is a function of different economic variables than those
determining private or residential investment. Secondly, the average
expenditure per investment is usually higher for commercial enterprises
than for residential investment.

The development of residential investment is dependent on several
variables, but few, if any of these, can be quantified at the beginning
of construction. From obsérvation of the two established projects, the
model utilized a physical characteristic, a factor based on miles of
shoreline, to project residential investment expenditure. Although this
technique considers only one limiting factor of residential development,
it produces results closely approximating residential expenditure
patterns of the two comparative reservoirs.

During the last year of construction the number of residentizl invest-
ment projects is projected by the following:

RESINV; = 2.0 - (SHORE/10.0).
The variables are:

RESINV; = the number of investments in year i, and

sHORE = the number of miles of shoreline.

For succeeding years of fill-up and the initial year of the post fill-
up the number of residential investments increases at an increasing rate,
or

RESINV; = 2.0 - RESINV, ;.
In the later years of post fill-up the number begins to decrease ar a
decreasing rate. For this period the number is projected by:

RESINV; = RESINVj_; - .3 - RESINV, .
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From the projected yearly residential investment nurbers, the
dollar model input is estimated. Based on experiences of the two
established reservoirs, an average expenditure per residence was made.
Although considered somewhat low in relation to the many homes iden-
tified around the lake in later years of development, the average
figure used in the model considers all cabins, trailers, etc., and
was $6,000.

Commercial development around a new reservoir follows a some-
what different pattern and is a function of different variables than
residential investment. C(ommercial investors expect an adequate
return on their outlay of capital funds, and the model employs a number
of variables which reflect anticipated return.

Commercial investment is entered in the model the first year of
fill-up. At this stage, recreational attendance has started and resi-
dential investment activity is underway. As a result, commercial in-
vestment projections are based on expected attendance and total number

of residential investments for the seven years following construction.

Commercial investment also is increased in the model during the first

years and later decreased at a decreasing rate, One other factor
enters into the commercial projection; namely, the availability of
commercial establishments in nearby towns. To incorporate this factor,
distance from the reservoir to a city over 25,000 population was used.
For the initial two years of commercial investment ;he projection

is as follows:

COMINV_ = ((TOTATT + TOTRIN)/1000.0) - (DIST/100.0), (i = 1)
. SHORE/Z.0

and



26

COMINV K = COMINV « 2.0, (i = 2°
1 i-1

where

COMINVi = Number of commercial investments during year i,

TOTATT

1]

total projected attendance for the first seven years,

TOTRIN

]

total number of projected residential investments for the
first seven years,

DIST = distance in miles to the nearest city over 25,000,
SHORE = total miles of shoreline.
For the next five years the number begins to decrease at a decreasing

rate.

BRI N

COMINV, = COMINV, -.4 * COMINV.
i i-1 i-1

Considering all commercial investments such as bait houses, general
stores, lodges and eating establishments erected during the first seven
years, the average investment was $31,000. 4As a result, the deollar in-

put for commercial investment for each year is calculated by multiplying

g et o

the projected number by the average investment.

Investment expenditures, especially commercial, depend more on a
fourth input to the economy as time passes. Some investment during the
early stages is in expectation of recreation expenditures, but as the
reservoir ages new investments occur only after there appears to be an
established demand. Private investment expenditures are a function of

recreational expenditures only to the extent that satisfied recreators

return to the area.
Recreation

One monetary inflow, not yet considered a justification for a
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reservoir projszct, is recreational expenditures. As society enjoys
more lelsure and the interest in water sports continues to increase,
recreational expenditures become the single largest inflow of money into
an impoundment economy during the post fill-up period.E Zut the pro-
jection of this expenditure is difficult. The measurement must deal
with social behavior, and both the number ¢f reservoir visitors and
expenditures of each represents data not readily available.
Recreation money begins coming into an impoundment economy when
visitors begin coming to the reservoir. This may be even before con-
struction is completed, but this represents a limited e¢xpenditure in-
flow. However, once the gates have closed and deliberats impoundment
begins, the visitor rate increases. Visitors may be expected to con-
tinue to increase at z decreasing rate until it lavels o7 at a point
approximately seven years after the gates have been closzd.

.

Various metheds of projecting the stream of visitcrs have been

proposed. The Corps of Emgineers' method bases the recreation attend-
&

ance on population, distance, and an individual visitaticn factor.

The Bureau of Qutdoor Recreation uses a procedure simila» to that of

/
the Corps, but with somewhat less detail. In addition, the Yational

Park Service employs a method using zones of demand, distance traveled

Outdoor Recreation Resources Review Commission, Study Report #24,
Economic Studies of Outdoor Recreation,{(Washington, D.C., 1962) p. 54.

6 -

Letter from Mr. Jack W. Butler, Acting Executive Qfficer, Fort
Worth District, Corps of Engineers, Fort worth, Texas, March 3, 1967,

7 -
Letter from Mr. Maurice D. Arnold, Regional Director, Bureau of

Outdoor Recreation, U. S. Department ot Interior, Denver, Colorado,
March 16, 1967,
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and visitars per car.8 All of these in same way attempt to relate sev-—
eral variable factoers pertaining to an area included in a one hundred or
one hundred and fifty mile concentric circle around a proposed reservoir.

The recreation attendance combined with the average dollar figure
serves as a direct input into the comparative-projection model. The tech-
nique utilizes certain aspects of the above methodologies but adds octher
variables. A one hundred mile circle was drawn using the impoundrzent
project as a center, and zll counties which touched this circle were con-
sidered to be a part of the demand area. A growth factor is determined
for the total population of the counties in the one hundred mile circle
from census data. This growth factor is calculared by the use of loga-
rithms and does not concern itself with a ctategorical brezkdown of the
population, Population is projected from the growth factor to seven
vears after the gates have been closed and are presented in Table 1.

Projected populations are the primary determinant of potential rec-
reational demand for the area within the circle of a one hundred mile
radius, but several other Zactors are significant. The potential demand
is for all recreation, and the propesed reservoir recreational facilities
must be considered in relation to other reservoirs in size and facilities
available.

Only two impoundment projects were used for empirically testing
hypotheses, but specific patterns were found in attendance records during
the first years of fill-up. The first year attendance was measured at

both lake areas, ir was the sameé percentage of population in the cirele

a

OWRRC Study Report #24, up. cit., p. 106.
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TABLE 1

POPULATION FIGURES FOR THE
RESERVOIR RECREATIONAL DEMAND AREAS#

Lake Lake
Whitnev Belton
Year Populaticn Year  Populaticn
1952 1,967,146 1854 2,517,889
1953 1,999,969 1955 2,552,316
1954 2,033,339 1956 2,587,214
1955 2,067,266 1957 2,622,590
1955 2,101,758 1958 2,658,448
1957 2,136,827 1959 2,694,798
1953 2,172,481 196G 2,731,844

1961 2,768,994

*Projections are based on the decennial

statistics for the 100-mile radius

around the lake, 1940 and 1950.

Source: U. 5. Bureau of the Census,

1940 and 1950.
of each respective lake. From this cobservation the first vear's attend~

ance at a propesed reservoir was set at thirty percent of the total
population within 2 one hundred mile radius.

Attendance follows a different pattern for succeeding years at sach
lake. TInvestigations were made to determine what unique factors influ-
enced patterns of attendance. The pattern appeared to be the same for both
areas, but on a diiferent scale. The following attendance factor was

established for second year projecticns:

ATTFAC. = Y(RESAR/TOTLAK) + (SHORE/10) - (DIST/60)
1.45 « VRESNO

The general factor, up to year seven following the closing of the gates, is
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ATIFAC, = ATTFAC, + .5 (ATTFAC_ . = ATTFAC. )
i i-1 i-: i-»
%TTFACO = 0.
The varizbles are

RESAR = surface area of the preposed reservoir,

TOTLAK = total surface area of all lakes over 2,500 acres within the
area encompassed,

SHORE

shoreline of the proposed lake,

H

RESKOQ number cf lakes used to calculate TOTLAK, and

DIST = ¢distance from the preposed reservoir to the nearest city over
25,000 population.

After population projections have been made, and the attendance factor
established for each vyear, preciections for lake attendance can be made.
The attencance projections are based on the assumption that all water
recreation demand can be satisfied by the existing facilities and the
proposed lzke. Total projections for each area are presented in Tables
2 and 3.

A wide variation was observed in the number of pecple participating
in different recreational activities, and the resulting variations in
respective expenditure patterns. In order to reduce this variation, and
the existing error of projection, total lake attendance was divided into
two geographical categories and a breakdown was made in recreational
activities. The specific method and results of this survey are presented
in Appendix E.

Three points were incorporated for a recreational input to the model
a8 a result of the recreational survey. First, in the projection of lake
attendance, the survey vielded & ratio for a broad geopraphical break-

down. Attendance was projected from the area outzide the contiguous
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ACTUAL ATTENDANCE AND PROJECTED

TABLE 2

ATTENDANCE AT LAKE WHITNEY, TEXAS, 1952-19%3R

Projected Attendance Projected Recorded
Year Population* Factor Attendance  Attendance#*
1952 1,967,146 300 390,144 548,869
1953 1,999,969 .835 1,670,434 1,684,607
1954 2,033,339 1.253 2,547,458 2,478,943
1955 2,067,266 1.462 3,021,624 2,984,141
1956 2,101,758 1.566 3,291,472 2,899,770
1957 2,136,827 1.618 3,457,937 3,030,850
1938 2,172,481 1.644 3,572,338 3,231,784

T *See Table 1.

**Figures furnished by U. 3, Corps of Engineers, Tsr= Worth
District.
Source: Derived from population prejecticns and zttzndance

factors for Lake Whitney.

counties on the basis of existing population at the time of orojection,
An equation,
OUTA'ITi = (( -27.31 - POPPER) + 1.6147) + ATTEND,

was derived for this projecticn. In the equation the varizbles are:

OUTATT, = attendance from outside the contiguous counties,
i
POPPER = population of the contiguous counties as a parcent of the
population fer the 100-mile radius, and
ATTENDi = total yearly attendance as projected by com>ining the

attendance factor and projected population.
With outside attendance established, the survey yielded broad categor-
ical breakdowns for the cutside attendance.

Such breakdowns were put

into broad groups ro gain aceuracy, and yet not have the projection

31



TABLE 2

ACTUAL ATTENDANCE AND PROJECTED
ATTENDANCE AT LAKE BELTON, TEXAS, 1954-1961

Projected Attendance Projected Recorded
Year Populaticen* Factor Attendance Attendance®#*
1954 2,517,889 .300 755,366 768,000
1935 2,552,316 .418 1,065,848 1,190,000
1956 2,587,214 626 1,620,632 1,685,060
1857 2,622,590 .731 1,916,550 2,214,000
1958 2,658,448 .783 2,081,566 2,376,000
1959 2,694,798 .809 2,180,362 2,407,000
1960 2,731,644 .822 2,245,822 1,607,400
1961 2,768,994 .829 2,294,597 2,213,800

*See Table 2,

REF]
Di

th a1

res furnished by U. $. Cor
rict,

ps of Engineers, Fort Worth

Derived
factors

Source: rom population projecticns and attendance

or Lake Belton.

pa
-
t

Broups unnecessarily detziled. Groups used for outside attendance were

(1) camping, (2) boating and fishing, and (3) skiing, swimming, picnick-
ing and sightseeing.

Based on a population analysis of the contiguous counties in rela-
tionship te the 100-mile radius population, equations were derived for
each of the categorical groups by the same method employed for the deri-
vation of ocutside attendance. These projection equations are as follows:
For the number in camp activity,

CAHPATi = {( -12.38 POPPER) + 1.0472) . ATTENDi;

For the brzt and fish activity,

BOATAT = (( -1.124

. POPPER)Y + .2411) - ATTENDi;
i

For the swim, gki, picnic and sightsee activity,
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OTHATT = (( 13.50 - PCPPER) ~.2894) - ATTEND .
i i

The variables are defired the same as in the equaticn for outside
attendance,

The third aspect of recreational activity obtained from the survey
was the average local expenditure of outside visitors. Camping activ-
ity had the highest average expenditure of $§4.09, boating and fishing
activity was second with an average expenditure of $3.25 per visitor,
and the third category {(swimming, skiing, pilcnicking znd sightseeing)
had an average per visitor expenditure of $1.75.

The recreational input te the medel is calculateé from the group
breakdown of projected recreational activity and the average expendi-
ture per visitor for each group. The number in each sctivity mulei-
plied by the respective average expenditure provides the rescreational
input into the local economy. This model input is expressed by the
equation:

REC, =§4.09 - CAMPAT K + $3.26 - BOATATi + S1.75 OTHATTi.
i

i

The recreaticnal dollar figure derived above, is zhat money which
the reservoir generates from sources outside the contiguous counties.
As the loeal economy utilizes this money, and more facilities become
available, the growth can exceed the projections of the model. The
recreational input, as defined above, is based on certain known factors
early in the life of a reservoir. Based on the observation of es-
tablished projects, the recreational inputs begin either the last vear of
construction or during the first year of the fill-up. These inputs

ar=z then combined with the other inputs described above and the expected



increase in income is derived,

Inputs into the local economy during the three stages of reservoir
development have been defined and discussed so far in their relation to
causing economic expansion. As one input diminishes another starts to

increase, sustaining or expanding the sub-economy around a reservoir.
THE COMPOSITE MODEL

An exponential curve was employed to incorporate an economic growth
factor and z time function acting upon the inflows. By integrating the
exponential, the model has the facility to measure impact cver specified
intervals o time.

t
& 8 dt

i
‘
v

Here the limits of integration are the period of time over which impact
is teo be determined, g is a composite of the variables described zbove
and £ denotes the parameter, time, of integraticn.

The emplovment of this function as a model is based on twe assump-
tions. One, the inflows designated for a particular period will be
arriving in the economic System at a constant rate over the given period
of time. This inflow will then follow the exponential curve determined
by the elements of g. The measurement of the area under this curve
determines the multiplier effect relative to a single unit of input., A
secend assumption is that after the first year of an input a residual of
this input is carried over into the next time period. This resicual
impact is determined in much the same method ag the first, except that

g is altered and the integral is over g negative power of o,
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e

_gt
dt

i

The limits of integration are again the time limits, in this integral,
for the secondary time interval.

Graphically, the function is shown in Figure 1. The tstal impact
is obtained by summing over the éntire time interval, {i.e,. construct-
ion, fill-up, and post fill-up.

Certain notation and indexes must be defined before 2 complete
description ¢f the model is possible. First, n is used to cznote the
number of years estimated for tonstruction. The fill-up stage,
although ranging from two to five years is assumed to be twe years in
length, n+], znd n+2. Finally, m is used to define the total period
considered for projection PUrposes. It may be explainsd ir zither of
two ways: one, M is a five-vear period after the close of t=2 fill-up
stage plus the time for construction and fill-up, or two, = ‘s simply,
in symbolic terms, n+7.

The primary time units for the model are years, and secondary units
are the stages. The general form of the model is as follows:

.l

J
T =1
g, st 1z~ st
E,:{M.[ e L1 gr 4 ., E. { 82,3 drl/y
1 i sl l"_]
J_
¢ ,
J1-1
where,
i = the vear of reserveoir development [l,2,3,...,m?
=1, ..., m
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Or, to obtain tgtal impact over the entire development pericd,

The symbols used within the model are defined as follows:

N = existing level of aggregate income,

=t
]

1 yearly impact for a individual year during the development,
ET = total impact over the definad period m,

M. = money inputs into the economy during the thrae stages of
development (in thousands of dollars),

g, . = the economic growth factor, the first subscript denoting
initial year growth factor, and the second indexing the
year of development,

oq
I

= the economic growth factor, the first subscript denoting
the residual growth factor and the second indexing the
year cof develcpment,

t = the integraticn parameter time.

The general form of the model may be broken down by VEETrS as

follows:
1
s ( gl:lt .
E, = [y l e dt /N, (i=1)
jo
. 1
81,20 T8 3t
E,=(L | e % ac+E | e 2 de) /v, (i=2)
;0 3
-1 1 N
| o | 78>t
Ey =M e 7 ar+ e | oo 2,2 4 E. e T del/w,
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1
B t e, Gt
E =M e ™ 4¢ 4 e =T
m m| m~1 }
JO Jo
rm—1
| —g2 lt \
ves o El J e ! dtf/N. {(i=m)

m=-2

Perhaps a serious limitation to the model's use is its notation, be-
cause it becomes quite cumbersome. In addition, the last terms for a
particular year can be disregarded when the results of the integral
become insignificant, i.e., less then 1072,

The model was first perceived thieoretically with 2 universal zppli-
cabilitv but g localization criteria. The model had to be modified in
SOomeé way to mest the demands imposed by the empirical data. The mejor
pertion ¢f these modifications have seen directed tcward g, the eccnomic
growth factor, since it Serves as a composite for the variables, pecpu-
latiecn density, income, agricultural income and distance to a2 metreopoli-
tan area,

The decision point for modifications within the model is following
the calculation of the initial g. This initial gI I combines the

variables in the foellowing manner:

g = P A —l
I, —=
D /4
with
P = population densivy for the contiguous countics ar the time or

Projections,
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A = percent of agriculture in the local economy at the tipe of
projections, (A = agricultural income/total income)

jw}
1l

distance (miles) from the proposed reservoir tso the nearest
population center of 25,000 or more populaticn.

At this point the g] , is tested for negative or positive results,
¥

If g is positive, this is an indication of a progressive economic

1,1

system. In such a system the exponential curve requires little damp-

1)

ening. The dampening is accomplished through altering the g] . for
A
succeeding years.
The g remains the same for the year two through the year n-2, or

; = gl,l+ .5, (i =2,...,n-2)

By
However, the phasing out years of construction pose & problem, During
these years, a large portion of the apprepriations are spent in the
purchasing of facilities for the impoundment and for specialized labor
to install the facilities. These expenditures, for example, are for
firal construction and installation of flood control gates, the comple-
tion of the embankment and the building of recreational facilities,
Because the inflow of money from construction is decreasing during the

last twoc years the g is modified.

= g - 1. d
gl,n—l 8 1.5, an

The fill-up and post fill-up stages require further medifications.
Money inflows during these periods are of a different type than construc-
tion expenditures. which were payrolls and purchases of supplies and

2quipment. The fill-up and pest fill-up period expenditures are for



recreational supplies, investment, and a small amount of pavrolls., To
incorpeorate the changes occurring in the local economy attributable to
the loss of the construction money and increase o other expenditures,
a further change is made to the g.

g, = gl ) - (2_5 + ‘Sj) (i = n+l,...,m)

’ {j Uyve,8)

-
-
ft

It

Thus far consideration has been given only to the computation of
g for the year in which the initial inflow of money occurred, and the
residual effect has not been defined. The development of g in the
integral of tha negative exponential is readily computed once gr,] has

been determined. The resicdual or secondary impact resulting from the

initial inflows g, . is baszd on the g s Or
2,& ]:7
gz,i = gl,l - 2'0‘ (l = 2!"')m)

This g indicates the impact expected in succeeding vears once noney has
been interjected into the sub-economic system.

A relatively slow or nonbrogressive economy would be represented
with a negative g} ;- Such an economy would be characterized by a high

’

Percentage of agriculture, low population density and relativelv long
distance from a metropolitan center. That economic system would not be
able to fully utilize the expenditures resulting from an impoundment
project. The labor pocl would be insufficient to meet the demand created
by new jobs. The industrial segment of this type of local econemy would
not be able tp supply the increased demand for materials and equipment,

and existing Enterprises could not meet the new demand of consumer buying

ower. As a result of these possible weaknesses in the local sub-economy
P Y,
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a large portion of the new inputs would overflow into other systems,
and impact on the local area would he less,

The model, in order to simulate such a slow economy, nust not
only be modified in terms of g, but the integral also must be altered.
During the construction stage g takes the form:

2 2

&, ;B A - 1+ 21). (1 =2,...,n)
’ 2

D /4

For fill-up and post fill-up pericds the changes in expenditure patterns
are considered by the model with omne further change in g.

(L = n+l,...,m)

€1, T 81,n

The g for these periods takes on a constant value since the economy is
undergoing very little expansion.

Again, as with a positive 91,?’ a growth factor for tre seccndary
or residual effec: of the money inflows must be determined. Since the
economic conditions are set by the 91,7' the 92,& is determined in the
Same manner as that described for a positive 92,4'

To provide the uniqueness required for a slow moving local econcmy,

the integral is modified throughout the three stages or development.

The first year of the construction stage employs the model in its orig-

inal form: 1

[ g, .t
B, = (3, i e D3 gy, (1 = 1)
i g ;
I
However, for Succeeding years the model takes the following forms:
= - R N di=2,...,
E, = (1, - 1/3 4 )y, (i n)
E. = (1 - 1/24 j/, (1 = ntl & n+3)



E o= {1, ~1/3m )/x. (i =n+2 & n+4,...,m)
i 1 1

In all of these the term I is defined as:

j-1 (i =2,...,m

The model has not yet mentionad other special characteristics
sometimes asscociated with an impoundment preject. For example, one such
aspect of ressrvoir development is the installation of hydroelectric
facilities during the latter years of the construccion stage. These in-
stallaticns alter the inflow of money during this stage and greatly
increase the expenditures for construction. The model takes into account
these differences in construction expenditure patterns through deserip-
tive techniques, but other differences which might exist during any or
all stages are assumed to be negligible in the determination of economic
impact,

The model en foto provides a transformation of valid macro economic
theory intoc a workable simulator of a micro economic system. It
measures economic impact in terms of its relationship to a similar eco-
nomic system, but one which has not been subjected to an outside stimulus.

The model, because of its simplicity, is easily applied.
PROGRAMMED MODEL FORM

The applicaticn of the comparative-projection model isg facilitated

by the availability ol data and logical methodologr, but computations
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associated with itg applications can be quite laborisus. In develop-
ing the model long computations were made, relationsnhips between varia-
. s
bles changed, and some inputs and variables had to be re-evaluated.
Scme of these tine consuming labors were reduced by using an IBM 7094
computer. The descriptive and mathematical model was converted to a
FORTRAN IV program and the data and variables arranged to meet program
. m) specifications, A complete listing of the Program is provided in
Appendix A.
such The computer program is actually a collection of sub-programs,
each relating to 2 specific part of the model. The first part of the
{p— program {(or basic program) is a data initialization section and an
input-output facility for the entire program. The orzanization of the
~ount localization data ig laid out in Figure 2, and specific fermats for the
Sp- data are presenres in Appendix B. The basic program takes data inputs,
. determines the initial g, and from this result makes necessary decisions
‘mic for the g to be usad during later stages of the reservoir development
project. Followiznz this the program also utilizes the initizl g to
aice compute the g for the determination of secondary impact, Next, after
yearly constructicn inputs are stored, the Program projacts the hundred
_ mile population for the years of recreational attendance, czlculates
‘lus. the attendance factor for the lake, and makes attendance projections.
The attendance projections are then converted into attendance expendi-
ture figures and stored for the particular vears along with the other
fconomic inputs. The investment expenditures are projected and calcu-

lated in essentially the same manner.
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The economic impact can be determined after inputs have been es—
tablished in an array Y(I). The branch to either of the sub-programs is
determined by the sign of 91,1 -— if 9;,] is negative the program gives
control to the sub-program NEGATE, and if positive control passes to
sub-program POSITE. Both of these sub-programs in turn employ a sub-
program which calculates the integral of the exponential for each year
of the reservoir development.

Control returns to the main program after the impact factors have
been determined. The results of the sub-programs NEGATE and POSITE are
returned to the main program in dollar amounts of impact for each year,
The main program takes these dollar figures, determines impact as g
percentage of the base income in each year and cumulates the total
impact of the impoundment project. This impact information along with
the respective data inputs for each year are then outputed in a2 form
which can be easily read and interpreted.

Calculations necesgsary for the use of the-simulation model can

become difficult and for this reason the model was expressed in the

form of a computer program. The program is in FORTRAN IV, but the

model can be converted into other languages.
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Part III
COMPARABLE WATER IMPOUNDMENT PROJECTS
AND THE CONTROL AREA

A prerequisite to the development and application of a comparative-~
projection model is a collection of data from comparable impoundment
Projects and a control area. This prerequisite was met in applying the
model to the Somerville Reservoir Project by collecting data for a period
of time from two older reservoirs. The time period encompasses
construction through several years after the lakes have been filled.
By measuring the economic impact in these comparable water-impoundment
areas attributable to the dams, projections may be made in the

Somerville area.
COMPARATIVE STUDY ARFAS

Two reservoirs were selected for the comparison, the Whitney Dam
and Reservoir located in Bosque and Hill Counties, and the Belton Dam
and Reservoir located in Bell and Coryell Counties. The Whitney area
identified asg Comparative Area I, and the Belton area identified as
Comparative Area II are located in Figure 3 with the control area and
the Somerville Dam and Reservoir. These two established reservoir areas
were selected for three pPrimary reasons: location, reflecting similar
physical variables and economy; similar construction times, making
stage comparisong easier; and approximations in size and in distance

from the high density population centers to the Somerville Reservoir

Project,

mann
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FIGURE 3

LOCATION MAP OF STUDY AREAS
AND COMPARATIVE AREAS

LEGEND

STUDY AREA, SOMERVILLE RESERVOIR
COMPARATIVE AREA |, WHITNEY RESERVOIR
COMPARATIVE AREA ll, BELTON RESERVOIR
CONTROL AREA
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Whitney Area

The Whitney Dam and Reservoir is located on the Brazos River 5.5
miles southwest of the small town of Whitney, Texas, and 38 miles up-
stream from Waco, Texas. The construction of this project was author-
ized by Flood Control Acts of August 18, 1941, and December 22, 1944,
Lake Whitney straddles the Hill-Bosque County line, and at the top of
the power pool the lake covers about 25 square miles of land. The
power pool has a shoreline of approximately 190 miles and a maximum
depth near the outlet works of 95 feet. The reservoir's size, rela-
tively clear water, accessibility, and the existence of 17 well-equip-
ped park areas and over 30 commercial camps make it a popular recrea-
tional area in the state of Texas.

Work on the Whitney Dam was initiated by the Corps of Engineers,
U. 8. Army, in May, 1947. The dam was sufficiently completed so that
deliberate impoundment of water was begun December, 1951. The dam was
designed for hydroelectric facilities, and these installations were
completed June, 1953.g

Despite the increasing competition from new Texas lakes, Lake
Whitney has averaged four million visitors a year for the past five
years. This high attendance may be attributable primarily to the lake's
location relative to major metropelitan areas (Figure 4). Equally im-

portant to attendance has been the extensive development in the immediate

9
"Whitney Dam and Reservoir", U. S. Army Corps of Engineers, Fort
Worth District (Fort Worth, Texas, May, 1963.)
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FIGURE 4
LAKE WHITNEY AND SURROUNDING AREA

vicinity of the lake. More than 10,000 private homesites have been pur-—

chased and some 62 subdivisions have been created since construction

1
began in 1947. Lake-shore development has had a strong anc centinued

growth.

10

Letter from Mr. Bill Woodside, Manager Lake Whitnev Association,
February .., 1967.



50

The regional economy surrounding Lake Whitney has not enjoyed high
growth. Hill and Bosque Counties may be described as predominantly
agricultural. Bosque County is made up largely of limestone soil, while
Hill County is Primarily blackland clay. The terrain in both counties
is quite hilly, but not mountainous. Farm income is the largest per-
centage of income in both counties. Farm income in Bosque County for
1965 was a reported $6,853,331 out of an estimated total county income
of $15,499,000, and Hill County had a similar percentage of 11 to 12
million for farm income out of an estimated total income of $28,328,000.11

The net populations of both céunties have been steadily decreasing
annually. Within the two counties which surround the lake, Hillsboro
is the largesp town, with a 1965 population of 7,830, and is the county
seat of Hill County. The largest town in Bosque County, Clifton, had an
estimated 1965 population of 2,230.12

Given the agrarian base of the economy and declining populations
of the two counties, the area has lagged behind the state in overall
growth. The presence of Lake Whitney has assisted in diversifying and
stabilizing the local economy.

Belton Area

The Belton Reservoir is located on the Leon River in Bell County

with northwestern ends of the lake extending well into Coryell County.

The dam is approximately three miles north of Belton, Texas. At the top -

11 .
Dallas Morning News, Texas Almanac, "Counties, Cities, and Towns
of Texas", 1966-67 ed.

12
Ibid.
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FIGURE 5
LAKE BELTON AND SURROUNDING AREA

of its conservation pool Lake Belton covers 7,400 acres and has a shore-
line of approximately 110 miles.13 Although smaller than Lake Whitnev,
the Belton Reservoir is built in similar terrain and offers basically
the same types o services and recreational attractions as Lake Whitney,

Construction of the Belton Reservoir was authorized bv Congress in
July, 1946, and construction was initiated in July, 1949, The deliberarte
impoundment of water began in March, 1954.

Lake Belton has not attracted as many visitors as Lake Whitney for

several reasons. During the last several years Lake Belton has averaged

13
"Belton Dam and Reservoir,'" U. §. Army Corps of Engincers, Fort

Vorth District (Fort Worth, Texas, August, 1965).

14
Ibid.
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15
something over 1.5 million visitors. . One reascn for lower attendance

rates is that Lake Belton is smaller than Lake Whitney. Also, as seen
in Figure 5, the metropolitan centers near Whitney are not as close as
those near Lake Belton. Lake Belton serves the local needs as a water
supply for a military post (Fort Hood) and parks for the towns in close
Proximity to the lake, Lake Whitney, on the other hand, has attempted
to attract more outside recreators.

The economy of the counties surrounding Lake Belton resemble those

surrounding Lake Whitney, but there are significant differences. In

several large industrial plants, a college for girls, a state correc-
tional institution, and similar activities.16 The economy in the Lake
Belton area appears dynamic, progressive and diversified, and that of the
Lake Whitney area more stabilized,

A similarity between the areas surrounding Lake Whitney and Lake
Belton is the overall trend inp pPopulation. The two counties around Lake
Belton have eéxperienced gz steady decrease in Population for the last
twenty years, but Temple, the largest town inp the area with an estimated

1
1965 population of 34,730, has not shared this decline. The area

15
U. s. Corps of Engineers attendance Statistics for the years
1954 to 1966,
l¢
Texas Almanac, op, cit.

17

Ibid.
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immediately around Lake Belton has experienced an increase in permanent
residents as was the case with Lake Whitney, but the magnitude of devel~

opment at Lake Whitﬁey has been much larger,
CONTROL AREA

Adjustments for influencing external factors, such ag general pros-
perity, was accomplished through a control area. Ideally, a control area
would be identical to the study area except for the variable to be
measured, a water impoundment pProject. Though not ideal, three counties
in the same general area were selected ag the control area. The three
counties used were Anderson, Freestone, and Leon, all located to the
east of Lake Whitney and Lake Belton as shown in Figure 3.

The control ares closely resembles the two study areas in land
area, topography, reésources, and population trends. The three counties
have gently sloping hills and are heavily timbered, Their soils tend
to be black in the bottomlands, becoming sandy and clay in the uplands.
They are basically a farming area, with farp income about one-f{fth
of tﬁe total income in the combined area. The region also includes a
small college for girls, a railroad division center, lumber manufac-—
turing plants, furniture industries, a state prison farm, a series of
small lakeg énd resort camps, and a variety of small manufacturing
industries, Palestine, has a population (1965 estimate of 14,000)

aPproximately the average of those larger towns in the comparative

Study areas.

18
Ibid.
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The control area has population trends similar to those of the
comparative areas. However, portions of the comparative areas have
shown localized increases not noted in the control area.

Population

A population change over a relatively short period of time can
reflect increases attributable to dam construction employment and
business services, Population changes from 1945 to 1961 for the com-
parative areas and the control area, are shown in Table 4. It can be
noted that all three areas have experienced an overall decrease in
population for tﬁe sixteen year period, although there have been in-
creases for specific years. Using 1945 as a base, the Whitney area and
the control area experienced a much lower percentage decrease for the
period than did the Belton area, which shows a substantially higher
percent decrease in population.

Civic leaders of the towns of Belton and Whitney indicate that the
lakes have actually increased the population in the immediate vicinity
of the lakes, The Belton Chamber of Commerce reveals that since the
construction of the Belton Reservoir and Dam an increase of about six
hundred people and an increase of two to three hundred new residences
have occurred, in the immediate area cof the lake.19 Although the
Whitney Chamber of Commerce does not estimate the number of people who
have moved to the lake, the Lake Whitney Association indicates that

over 3,000 electrical connections have been made during the period from

19
Letter from Mr. H. E. Merrifield, President of the Chamber of
Commerce, Belton, Texas, November 16, 1964.

W
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TR U R .

‘he TABLE 4
ve g POPULATION IN STUDY AREAS AND CONTROL AREA
g FOR YEARS 1945 - 1961
; (Figures in Thousands)
¥
;
n
Projection Area I Projection Area II Control Area
Percent Percent Percent
tom- _ Year Number Change Number  Change Number  Change
be 1945 43,2 131.6 57.3
1946 47.8 +10.6 122.7 - 6.8 68.2 +19.0
1947 46,1 - 3.6 124.0 + 1.0 66.0 - 3.2
1948 43.6 - 5.5 119.1 ~ 4,0 65.4 - 1.0
= 1949 44,4 + 1.8 128.2 + 7.6 66.9 + 2.3
1950 43.7 - 1.6 112.6 -12.2 60.0 -10.3
1 and t 1951 42.3 - 3.3 109.9 - 2.4 58.2 - 3.0
1952 42.0 - .08 113.9 + 3.6 57.9 - 0.5
-he 1853 40.0 - 4.8 109.9 - 3.6 56.1 - 3.1
1954 39.5 - 1.3 106.1 - 3.5 54.0 - 3.7
- ; 1955 37.6 - 4.9 106.3 + .01 52.3 - 3.1
3 1956 36.6 - 2.7 102.0 - 4.1 30.6 - 3.3
g 1957 35.5 - 3.1 95.4 - 6.5 49,5 - 2,2
: 1958 34.6 - 2.6 91.6 - 4.0 48.2 - 2,6
- the 1959 38.4 +10.9 87.1 - 4,9 59.7 +23.9
1960 33.8 -12.0 86.5 - .01 49.9 ~16.4
ity ) 1861 32.9 - 2.7 76.6 -11.5 49.1 - 1.6
a 1945-61 -23.9 -41.8 ~14.3
iix Source: Derived from Sales Management's, Survey of Buying
Power, (for the years 1945 - 1961).
28
20
" construction to 1961. The control area showed a greater decrease for
who
the comparable time periods, attributable in part to the abnormal decrease
) in 1950,
rom
2OInterview with Mr. Bill Woodside, Publicity Manager of the Lake
I Whitney Association, Whitney, Texas, November 23, 1964,
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Population can reflect Present economic conditions, but the use of

population data alone does not reflect economic activity generated by a

reservoir. Further measures were considered in describing the economies

of the two study areas.

Personal Incomge

An indicator which reflects changes in population and measures

economic activity is personal income data. 1In order to obtain compa~

rable data for each of the areas, the total estimated personal income

was adjusted for population, giving income data on a per capita basis

for each year. Then the data for each area was adjusted by a 1947-49

chasing power per dollar of income per person.

Increases which occurred during the sixteen years for the two

study and control areas are presented in Tables 5 and 6 and Figures 6
and 7. The figures show temporal changes in personal income through

the stages of reservoir development. Visual comparisons show that both

study areas had increases in per capita income in 1950 and 1952, as did

the control area to a somewhat lesser degree. The greater increases in

the study areas can be attributed to the dam being under construction.
The Whitney Reservoir was well along with construction in 1950.

There was no notable increase in per capita income during the first

years of construction, but one in the later construction stage. The

Belton Reservoir, on the other hand, had just begun the construction

stage in 1950, and the economic reaction to the outside stimulus was

much faster than Whitney,

TABLE 5
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During fill-up both comparative study areas experienced first a
slight decline in personal income. But as the reservoirs filled,
personal income began to increase. Personal income in the control area
followed a similar pattern, and it is probable that this movement was a
regional trend not attributable to the dams.

Both areas experienced a slight decline in personal income after
the reservoirs filled with water, After this initial decrease, the
Whitney area experienced a consistent upward trend. The Belton area
also had an upward trend, but with somewhat more erratic movement. The
control area again showed a similar pattern during the same periods,
indicating limited increases in personal income due to reservoir develop~
ment.

Personal income analysis provided no immediate conclusions and
other types of data were investigated. Retail sales glve another type of
pertinent information about all three stages of reservoir development.

Retail Sales

Retail sales reflect economic activity during all three stages of
development and are particularly important during the two final stages,
Tables 6 and 7 show adjusted retail sales for the contrel area and both
COmparativé study areas during each of the years 1945 - 196]1. The sales
data have been adjusted by the 1947 - 1949 consumer price index in the
Same way personal income data were adjusted. Figures 8 and 9 provide a
visual analysis of the data.

Retail sales show movements similar to those of perscnal income for
the construction period. In the initial vears retail sales for the

Whitney area decreased, and as construction continued, began to increase.



The Belton area experienced an overall upward trend in retail sales
throughout the construction period.

Figure 8, comparing retail sales in the control area and the Whitney
area, show similar variations in the respective economies. Both have
similar population sizes, similar economic bases, and similar sized towns.
Retail sales after 1953, the year the lake filled with water, remained
at the increased level reached during the construction period.

Figure 9 shows adjusted retail sales for the Lake Belton and control
area. These two areas could not be compared by the volume of sales,
since the control area has less than half the population of the Belton
area. Thus, comparisons were made by the direction and degree of move-
ment during the time series. The Belton area had continued growth, with
sharp increases in 1950 and 1955.

Retail sales provide a more accurate measure of reservoir impact in
the post fill-up period. The control area declined in retail sales, but
the Whitney area maintained a level above that of pre-construction. The
Belton area showed a large increase but outside variables of the Belton
area may distort the comparisons.

None of these three avenues, explored for possibly measuring impact
of reservoir development on a local economy, proved accurate through all
stages. Retail sales, provided a sufficient measure if there was only
one major seurce of income to measure. However, with the Belton project
and its surrounding area, other ocutside variables were present which
could not be isolated by employing retail sales data.

Land Prices

Changes in land values is of particular importance when a dam is
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constructed and the reservoir begins to fill. These changes are most
apparent for land immediately around the lake. This source of impact
data was explored in the hopes that by analyzing the two comparative
areas projections could be made for the primary study area.

A sample of land sales was taken from subdivisions in each of the
comparative areas. Such an approach has one major weakness, the land
prices will not indicate the effects of improvements. Two lots, exactly
alike as far as soil, slope, and location with respect to water may
command different prices because of landscaping, boat docks, and |
improved roads. Interviews with real estate developers of the Lake
Whitneyrarea and the tax assessor of Bell County were used to aid in
the analysis of land values.

According to Mr. G. G. Murray, who has twenty-three different real

s

bl an

estate developments around Lake Whitney, the average price per acre for
large tracts before construction was between $40 and $100. After the

start of construction prices jumped to an average price of $300 per

acre for large tracts. One development, Woodland Hills, was started in
1948 with land abutting the water selling for $1,000 per acre, and

land located back from the water selling for $450 an acre. In 1956, this

land in the subdivision sold for an average of $15 a square foot along
the water front and the secondary lots located back from the shoreline
sold for $1,000 an acre. Since all land in this subdivision was sold by
1956, the conclusion can be drawn that the lake more than doubled the
prices of some land between 1948 and 1956. A majority of the land had

been developed and sold by 1964, and lots as far as three miles from the
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21
lake were being developed and sold for $150 an acre.

Changes in land price around Lake Belton increased in a pattern
similar to that of Lake Whitney. Mr. william Duke, Tax Assessor of

Bell County, verified that land around Lake Belton sold in large tracts

for about $150 an acre befgre construction. Table 8 shows some price
changes in lots chosen at random, sold in the Woodland Hills Addition.
Some of the lots have houses on them, and the sales price includes the
value of the houses as well as other improvements made on the property.
For example, in 1958, 1ot number four sold for $1,000, $1,200 in 1960,
$1,450 in 1962, and with a house on it, $16,000 in 1963.22

Land prices, if generalized from both comparative areas, may
reflect the economic impact reservoirs have on surrounding areas. In
thg two comparative areas the price for lots almost doubled after
construction began. However, the accuracy of this measurement is
limited, and the use of the data as a basis of Projection is not
satisfactory.

The economic systems selected to develop the comparétive-

Projection model were examined for overall geographical and economic

TABLES 6 AND 7.

characteristics. Then, to isolate the effect of a reservoir on an

&rea, a control area was selected and similarly described. Two

SOURCE

Comparative study areas were related to the control area by stages

using an analysis of population, personal income, retail sales and land

21
Interview with Mr. C. G. Murray, owner of Lake Whitney Enterprises,
Whitney, Texas, December 12, 1964.
22
Interview with Mr. William Duke, Tax Assessor of Bell County,
Belton, Texas, December 18, 1964.
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TABLE 8
LAND PRICES IN BLOCK 3 OF WOODLAND HILLS ADDITION,
LAKE BELTON, 1956 - 1963

Lot Year of Sale
No. 1956 1957 1958 1959 1960 1961 1962 1963 1964

1 $1,100

2 $ BOO 1,000 $ 3,950

4 1,000 $1,200 $1,450 16,000%

5 1,200

6 1,200 17,000%

8 1,100

9 1,200
10 1,000 6,000%* 7,200
11 1,200
12 81,500 52,100 2,500
14 1,000 5,900%
1¢ 800 $1,200
17 1,000 1,000

*Sales price includes value house built on the property.
Source: Interview with Mr. William Duke, Tax Assessor of Bell County,
Belton, Texas, December 18, 1964.
prices. An analysis of these data yvielded inconclusive results re-
garding the overall impact of a reservoir.
Additional attempts to use related secondary data for measuring

economic impact are included in the appendices.
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CONSTRUCTION STAGE, FLOOD CONTROL
i CONDUIT, LAKE BELTON, TEXAS, 1950

(Source: Corps of Engineers, U, §. Army, Fort Worth, Texas)

Ly,

CONSTRUCTION STAGE, EARTHEN DAM,
LAKE BELTON, TEXAS, 1953
(Source: Corps of Engineers, U. S. Army, Fort Worth, Texas)
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CONSTRUCTION STAGE, OUTLET WORKS,
LAKE SOMERVILLE, TEXAS, 1963
(Source: Gene Dennis, Bryan, Texas)




CONSTRUCTION STAGE, FOREGROUND: FLOOD CONDUIT, BACKGROUND:
INTAKE TOWER, LAKE BELTON, TEXAS, 1951

(Source: Corps of Engineers, U, §. Army, Fort Worth, Texas)

CONSTRUCTION STAGE, EARTHEN DAM AND INTAKE TOWER,
LAKE BELTON, TEXAS, 1953

Corps of Engineers, U, §. Army, Fort Worth, Texas)

(Source:
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(Source:
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CONSTRUCTION STAGE, CONCRETE SPILLWAY,
LAKE SOMERVILLE, TEXAS, 1963
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Part IV

A TEST OF THE COMPARATIVE-PROJECTION MODEL

The accuracy of the tomparative-projection model can be tested only
with an elaborate parallel system designed specifically for measurement.

Such a parallel system of measurement was designed to be independent of

the model.

THE PARALLEL SYSTEM

Economic impact was defined in Part II as that increase in income
attributable to the development of a reservoir. The model calculated
this increase and then expressed it as a percentage of the base year
income for an area. If aggregate income figures were available for
the two comparative areas, the parallel system would need only to index
these in order to test the model. This would provide a simple and
accurate method of testing the predictability of the comparative~
Projection model. However, accurate aggregate income figures for the
€omparative areas were unavailable.

Another indicator, with independent inputs, was sought. More data
is available for larger cities, and an attempt was made to find an
economic indicator using simple correlation methods. Data for this type
of analysis was collected from two sources: (1) bank debits, bank de-
Posits, and postal receipt figures for the years 1945-1963 from The Texas

Business Review for seventeen cities and (2) estimated income and retail

sales figures for the same cities from Sales Management's, Survey of

Buzing Power. A correlation analysis, using income as the dependent
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variable, and bank debits, bank deposits, and postal receipts as the
independent variables, was made. A libgary computer program, Wilson's
Multiple Regression Program, was used to make the analysis. The results
are given in Table 9. The indicator most consistently reflecting the
movement of income was bank debits. The other combinations provide

high correlations for some cities, but the degree of variation for all
Seveénteen cities is greater than that of bank debits and income.

Bank debits could not be used as a reliable parallel set of data.
Even though a significant correlation existed for some cities, there
still existed a large amount of unexplained variation. Further, upon
investigation of the data available for the comparative areas, it was
found that bank debit figures are not kept for all small banks, Since
the majority of the banks in the comparative areas were small, the
search for a parallel System of economic measure had to be further
modified.

Attention was directegd toward developing a synthetic index which
would reflect the movement of income. The seventeen cities used in the
initial investigations were reduced to six: the three largest, Houston,
Dallas, San Antonio, and the three smallest, Lamesa, Henderson, Brenham.
The data for each city was the same as that used in the earlier analysis.
Data for the six cities for the period 1953-63 are listed in Appendix C,

An analysis of the six cities was made using every combination of
the other three independent variables to correlate them against the de-
pendent variable income. Again, the Wilson Multiple Regression Program

was used. Two of the relationships which showed high correlations are
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e TABLE 9
“son's ‘ CORRELATION COEFFICIENTS OF SPECIFIED RELATIONSHIPS
, FOR SEVENTEEN SELECTED CITIES, TEXAS, 1950 - 1963%
results
r the -
' ' Bank Debits Postal Receipts  Bank Deposits Retail Sales
ide E City and Income and Income and Income and Income
1 .8712 .8520 .6950 .6263
>t all 2 .9889 L9777 .3229 .9667
3 .8929 L9119 .8294 .8291
4 .0622 -, 0965 . .3168 . 2045
5 .5196 . 6265 .2264 2270
data. 6 .9366 .9685 .8822 .9826
7 .9783 L9413 4157 ,8681
Ere 8 9554 .9277 .3825 .8802
9 . 9802 .9380 4886 .9207
upon 10 . 9677 .9800 .6817 .9569
11 .8370 .8001 L7023 .8367
- was 12 .8589 .8161 -.5204 .7651
. 13 7332 .6136 -.5727 L7407
Since 14 .9789 .9538 L7645 .9502
15 7123 L7511 .5608 .5118
€ 16 .8234 .6365 .7065 . .9018
. 17 . 7337 .b653 .2855 .4338
*Further calculations in Appendix C.
Source: Original income and retail sales data: Sales Management's,
hich Survey of Buying Power, 1950 - 1963; Original bank debit,
postal receipt, and bank deposit data: Texas Business
in the , Review, 1950 - 1963,
~uston,
shown in Table 10. The results showed high correlations for four of the
renham,
six cities, but low correlations for the other two. Such inconsist-
wmalysis.
encies could not provide a satisfactory parallel system.
:adix C.
Another change was proposed and tested. Since bank debits are claimed to
on of 23
be an acceptable measure of economic activity, and earlier correlations
he de-
‘rogram 23
See George Garvey, Debits and Clearings Statistics and Their Use,
s are Board of Governors of the Federal Reserve System, Washington, D.C., 1959.

i T o T WP T
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TABLE 10

CORRELATIONS OF SELECTED VARIABLES AND
INCOME AS DEPENDENT VARIABLE,
SIX TEXAS CITIES, 1950-63

VARIABLE CORRELATION

San
Houston Dallss Antonio Lamesa Henderson Brenham
Deposits,
Retail Sales i
vs. Income -9660 L9715 . 9545 .5831 .9020 . 6950

Postal Receipts,
Retail Sales,
Deposits vs. Income .9699 . 9849 .9623 .7962 .9090 .8728

Source: Data tables, Appendix C.

between the debit and income figures had been mederately high, bank
debits were used as the dependent variable, The independent variables
were postal receipts, bank deposits, and estimated income and retail
sales, and the same computer program was used for all possible combi-
nations of variables. Results are shown in Table 11. The selected
relationships of the table show that a composite of estimated income,
postal receipts, estimated retail sales and bank deposits yield the
highest % for all six cities. Thus, a synthetic index yielded a higher
4 than any of the simple correlations tried.

A further modification of the relationship of the variables was
tested. Differences frop year to year of the gross figures were used
rather than gross bank deposit figures. On the basis of the results
listed in Table 11, only two combinations were tested for an increase
or decrease in 4. The results of this change in variables are shown

in Table 12, and the increases in 4 are shown in Table 13, A decrease
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TABLE 12

CORRELATIONS OF SELECTED VARTABLES
INCLUDING BANK DEPQSIT DIFFERENCES AND
BANK DEBITS AS THE DEPENDENT VARIABLE,

SIX TEXAS CITIES, 1950-63

VARIABLE CORRELATION

San
Houston Dallas Antonio Lamesa Henderson

Postal Receipts,
Deposit Differences
vs. Debits L9627 .9834 .9758  .9888 8767

Postal Receipts,

Income, Retail Sales,

Deposit Differences

vs. Debits L9944 .9972 .9951 .9920 .9873

Source: Data tables, in Appendix C.

occurred in only one of the coefficients,

The availability of pertinent economic data was the limiting
to build a parallel system. This problem was first encountered
simple correlation analysis and continued until a synthetic inde:
eloped. The final synthetic index was composed of estimated ret
postal receipts, bank deposit differences, and‘estimated income,
combination of these four variables, as seen by the results in T-
approximates the movement of bank debits, and data for the four -

was available for each of the comparative areas and for the centr
INPUTS OF THE TWO MEASUREMENT METHODS

The synthetic index was to provide a reasonable target for th




75

*0 xTpuaddy ‘sajqe3 eieg :edanog

§E66° £L86° 0266°  1S66° ZL66°  Y%66° SITQaQ *SA $22UaaaIIIq 3ITsodag

‘saTeg TTe3IaYy swooul ‘s3dyaoay Te3sog

1546° SBYve” i886° £266° Sv66° 66" S3Tqeq °sa safeg TIEIaY

‘s3150dag ‘siydravey 1eE3Sog ‘awooug

9LL6" L9l 8886° 8C16° ¥£86° £¢96" S83TqeQ "Sa

S90URIaIIT(Q ITsodaq ‘siadravay Teisog

8%96° 01T6" 6786°  TY96° 6%L6°  L£08" $31q2(Q °"sa sjrsodag ‘s3idredey [eisoq
Weyuslg UuOSIBPUIH ESBWETT OFUOIUY SETTB(J uOISncy

ueg
NOILVTARI0D dTEVIEVA

£€9-056T °SAILID SYXIL XIS
‘SNOLLVTANN0D QIIJTTAS OMI 40 NOSIHVdW0D

£ET HAT4VI

or
ales,
13,
bles
rea,.
lel

-

5
[N}
g~
rmn

b

2nham
;‘776
935



based on the two comparative areas. The projectiens of the model, to be

influenced only by those inputs into the economy attributable to the
development of the reservoir, were to be identical to the index.

Information from the control area is used to measure net increases
or decreases in the economies surrounding the reservoirs in the compar-
ative areas. Since the economic base for each area differed, the only
basis for removing normal economic growth {as denoted by the control
area) was to index the area totals to a base year.

Inputs for each area were totaled (by the method established with
earlier correlations) and the first year of construction was used as the
index base year. The year 1947 is used and the data for Comparative
Area I and the control area were indexed to this base. The results of
this indexing are shown in Table 1l4. TFor comparison of Comparative
Area II and the control area the base year was established as 1949, and
the results are shown in Table 15. |

Net economic activity attributable to the reserveirs in the compar-
ative areas can be isolated by establishing an index to a corresponding
base for the comparative areas and the control area. Tables 14 and 15
show these net differences expressed by the synthetic index.

The initial concept for a parallel measure of the comparative-
projection model was to obtain aggregate income figures for the respec-
tive areas; and, from these figures the movement of aggregate income
could have bceen computed. This attempt met with little success. A
synthetic indey was developed to reflect the movement of aggregate in-

come through o combination of several variables. The index for each

comparative aren and the control area was based to remove effects of
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TABLE 14

SYNTHETIC INDEX DATA FOR
COMPARATIVE AREA I AND THE CONTROL AREA

Comparative Area I Control Area

Year Total* Indexs  Total#*#* Index# Difference

1947 $174,959 100.0  $253,897 100.0 0.0
1948 211,140 120.7 260,462  102.6 18.1
1949 214,861 122.8 262,772  103.5 19.3
1950 235,419 134.6 270,701 106.6 28.0
1951 229,988 131.5 280,114 110.3 21.2
18952 251,312 143.6 301,977 118.9 24,7
1853 257,217 147.0 312,923  123.2 23.8
1954 247,221 141.3 314,284 123.7 17.6
1955 254,205 145.3 323,529  127.4 17.9
1956 252,761 144.5 328,392 129.3 15.2
1957 256,969 146.9 329,278  129.7 17.2
1958 271,373 155.1 331,524  130.6 24.5
1553 268,902 153.7 350,426  138.0 15.7
1360 280,300 160.2 345,449 136.1 24,1
1961 281,463 160.9 354,944 139.8 21.1
1962 292,542 167.2 356,342 140.3 26.9
1963 300,257 171.6 377,498  148.7 22.9

#Base year 1947,
Source: *Summation of Tables 7d and 8d, Appendix D.
*%kSummation of Tables 11d - 13d, Appendix D.
normal economic growth. The results were changes in income expressed
as a percentage of the existing levels of income during the year con-
struction began.

The existing level of income in each local economy was described
in Part II as an input to the model. This input was used, to establish
the agrarian-industrial make-up of the ecomomy and to provide a base for
the percentage calculations so that indez results and the model were on
a2 similar scale. These percentage increments were developed in the

model for year by year analysis, and also for a total change from the




TABLE 15

SYNTHETIC INDEX DATA FOR
COMPARATIVE AREA IT AND THE CONTROL AREA

Comparative Area II Control Area
Year Total* Index# Total** Indexs¢ Difference
1949 $§ 561,241 100.0 $262,772 100.0 0.0
1950 660,495 117.7 270,701 103.1 14.5
1951 832,182 148.3 280,114 106.6 41.6
1952 943,789 168.2 301,977 114.9 53.2
1953 886,490 158.0 312,923 119.1 38.8
1954 1,040,575 185.4 314,284 119.6 65.8
1955 1,087,275 193.7 323,529 123,1 70.6
1956 954,328 170.0 328,392 125.0 45.0
1957 1,039,039 185.1 329,278 125.3 59.8
1958 1,120,666 199.7 331,524 126.1 73.5
1959 1,102,236 196.4 350,426 133.4 62.9
1960 1,160,206 206.7 345,449 131.5 75.2
1961 1,170,027 208.5 354,944 135.1 73.3
1962 1,307,095 232.9 356,342 135.6 97.2
1963 1,388,916 247.5 377,498 143.7 103.7
#Base year 1949.
Source: *Summation of data in Tables 9d and 10d,
Appendix D.
**Summation of data in Tables 11d - 13d,
Appendix D.

initial year of construction.

The comparative-projection model was converted to a computer pr.

gram so that inputs could be in basic form. The internal computations

of the program adjust data to the form required for inputs to the finma:
model. Basic characteristics about each reservoir and the economy sur-
rounding it are necessary for the initiation of the program. Table 16

gives these specifics for each of the comparative areas.

The program makes preliminary projections for the four major in




TABLE 16

BASIC INPUT DATA TO THE MODEL
FOR THE TWO COMPARATIVE AREAS

/9

T ——

Area of all lakes* within 100-mile
radius of present reservoir

Number of lakes* within 100-mile
radius of present reservoir

157,600 ac.ft.

14

Type Comparative Comparat 1y,
Area I Area [|

Name of project Whitney Dam Belton Danm
Total Land Area of Contiguous Counties 2,023 sq. mi, 2,087 sq. nr,
Population of Contiguous Counties
for year of construction 47,800 87,100
Estimated income of the Contiguous
Counties (000) $32,000 $75,440
Estimated Agricultural Income of
the Contiguous Counties (000) $17,440 $16,025
Distance to nearest city over
25,000 population 30 mi. 10 mi.
Year Construction began 1947 1949
Year Construction ended 1951 1954
Yearly Construction expenditures (000)

year 1 $3,352 $1,885

year 2 6,307 1,690

year 3 14,100 1,918

year 4 8,689 4,419

year 5 2,911
Construction expenditures during Fill-Up

year 1 5,769

year 2 : 2,191
Yearly Average 0&M expenditures (000) $ 150 $ 150
Population 100-mile radius of Reservoir
beginning last decennial census 1,612,866 2,081,929
"Population 100-mile radius of Reservoir
ending of last decennial census 1,903,109 2,384,762
Area of present reservoir 15,800 ac.ft. 9,400 ac.frt.
Shoreline of present reservoir 190 mi. 110 mi.

139,150 ac.rfe,

13

*Lakes are defined as bodies of water consisting of over 2,500 acre feet,

Source: Corps of Engineers statistics, Texas Almanac, Agricultural

Census, 1945, Sales Management's, Survey of Buying Power,

U. S. Census, 1940 and 1950,
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to the economic model. These preliminary projections include the popu-
latjon for the area within a one hundred mile radius of the reservoir,
expected attendance based on this population, and expected commercial
and residentjal investment attracted to a given reserveir. Table 17
gives preliminary projection statistics for Comparative Area I and
Table 18 gives the same information for Comparative Area II.

An accuracy check is available only for the attendance projections
These projections are compared in Figures 10 and li with the attend-
ance data furnished by the Corps of Engineers. The investment projec-
tions were developed with certain trends observed in the two comparati-
areas and personal interviews with local businessmen.2l+ Businessmen o:
the areas could not provide accurate year by year investment analysis.
However, five-year totals25 were secured for Comparative Area I throug’

the efforts of local businessmen. The average per unit investment was

estimated on the basis of observation and the interviews,
COMPARISON OF RESULTS

Two methods of measuring economic activity were proposed and tést;
Both measure the same activity, but the inputs to each method are diff
ent. The first, a synthetic index, established through use of known
economic indicators, utilizes the inputs of postal receipts, bank depc
differences and estimated retail sales and income. These inputs, summ:

for each comparative area and for the control area, yield a net econor

24
- Letter from Mr. Bill Woodside, Manager Lake Whitney Associatios
February, 1967.
25
Ibid., The five totals for the area around Lake Whitney were
1,100 dwellings and 73 commercial camps, baitstands, stores, etc.



81

*Tepowl uoridsfoad-sarzeaedwos £q pojeriausld suorjoafoag

1901N0§

‘SIBTTOP 3O SPUBSNOY] Uly

29 4 gcy € A TANA CEE  96E°T6T 8¥Z'T H%¥9°'689 6£9°6 E€6%°99€°7 SHHTICIC QEE£ziC‘E 1T
VIAl Vi %29 70T  698°TI ¥2€  L9T°GBT  9LT‘T 8SS°199 696  60L°06Z°T TZELWI‘E ([E€6°LSv°E OT
98T 9 %68 6%T 862°TT 60t  8%E°9LT  TL0°CT TITY*SE9 BI6°8  wEY0BT‘Z 808°S66°C I/%‘T67°C 6
01¢E 0T 8LT°T €Tz zLlEfOT €87 068°T9T Z06°T 8ZE €8S  L8I‘8®  €/9°T00°C 00T°06L°7 %T9°1z0°S 8§
Lzs LT %28°'T H0E 4yi°g 6€Z  98Y°9ET  €09°T 68L°T6Y% TO6°9  79S‘L89°T [£Z9°91C‘T 8SH'i%S‘T ¢
668 62 716 ST wEL'S IST  16%°68 TSO'T 6497226 975y 8LS°90T‘T Y8E‘0TST %EW0L9°T 9
Ly § %1 96y 9/ 720°T § 65§ B8I9°tE TLE S 8Z6°CIT  96S°TS 1%6°06¢€ €ET LS 291066 g
827 ¢ 8¢ s
«.wmu.ﬂu % «.mm.uﬂu «_m *mm.HDu %mO.HDu % *mwuﬂu * %mwuﬂu m__m aoue el ig .Hw
~-Tpuadxy -Tpusdxy -Tpuadxy ~1puadxy ~Tpuadxy ~-Tpuadxy ~-puzlly ~pua1ly
Tel0] apIsang pslzaloag
TVIDETNAOD TYILNIQISEY AISIHHIS ‘IS HSId dRVD TEIOL 1B30]
‘OINDIA ‘WIMS ivod
INTHLSIANI _ NOILVIUOTY
856T - TS61
“QIOAMISHY AANIIHM ‘AJAL NV YVIAX Ad
‘SNOLLOAO¥d INAWLSAANI ANV TYNOILVAYIAY
LT I79VL
B —




il

*Tepow uorjloaload-saririedwod £q peleisuald suorivaloag

192In0§g

*SIBTTOP JO Spuesnoyl Ulx

153 1 76T Iy BIT'w 5Z% 068°662 064 187°Z%7  £18°C wh8°/L89  HIG'TICZT (L6G‘w6T°T TI
79 z 09¢ 09 0%0°% s 9L%°E6T €Ll TET“L€2 €54°C €ZT°€L9  LyE‘S0Z'T zze‘ewz'z 1T
£6 £ 9T1¢S 98 €Z6°¢ 66% 226482 164 0TZ‘0€Z  €£L9°C 009°€69  HTZOLTI°T Z9€‘081°‘Z  OT
19§ g 8eL £€ZT Swi'E 9.4 A (N AXA LTL 88612  76S§°C PE6°€Z9  68TLTT‘T 996°180°C 6
8Yz 8 90T 9LT 8hyt 8eY £6H°052 099 89¢‘207 0SE‘C 0£S YI6  S%9°8Z0°T 065°916°T 8
€Oy €1 8Z6 g8 916°C TLE 8/L'TTT 86¢ 6TT TLT 186°T ZI8°S8Y  £08°698 €9'079°‘Tt ¢
98T$ 9 %92 Yy BI6°T Hhe T8Z 6ET £9¢ IRGZTT  LoE‘T 90S*6TE  (¥0°TLS 8%8°690‘T 9
TET & TT 6SE°TS €LI$ 60.°86 092§  LSL°6L 9¢6 §  HEW‘9ZT  OTY'SOY £9€°5G¢ S
x§92an3 # yS2any # xS91n] x59an3 # xS91n3 # xS2anj # aIdue 9oUR 9
-Tpuadxy -Tpuadxy ~Tpuadxy -Tpuadxy ~Tpuadxy -Tpusdxy -pu=11vy -pu=231y
Te30L apisanp poidafoag
TVIDETHAOD TYLINAAISTA AASIAOIS 'I3S HSIA dWYD Tel0] Te30L
‘DINDId ‘WIMS 1vod )
INARISTANI NOIILVANDAY
T96T - %S6T

‘“4I0A¥ISIY NOITIE ‘FdAL ONV dVAA A9
‘SNOILDALOYd INARLSIANI QNV TYNOLLVINOT™

82

8T dT4VL




FIGURE 10

COMPARISON OF ATTENDANCE
RESULTS IN THE PROJECTION MODEL WITH
ACTUAL ATTENDANCE LAKE WHITNEY, TEXAS, 1952-58

LAKE ATTENDANCE

(MILLIONS)
4.0
3.5F ’___..-""
PROJECTED ATTENDANCE —
\"//
3.0F
7
, '\MEASURED ATTENDANCE

2.5 /

1952 53 54 55 56 57
YEARS

58

SOURCE: TABLE 2.
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FIGURE {1

COMPARISON OF ATTENDANCE
RESULTS IN THE PROJECTION MODEL WITH

ACTUAL ATTENDANCE LAKE BELTON, TEXAS, 1954-¢

LAKE ATTENDANCE
(MILLIONS)

3.0

2.5k
MEASURED ATTENDANCE\

am—

s e
-

2.0

—
e

1954 55 56 57 58 59 60

YEARS

SOURCE: TABLE 3.
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FIGURE |3

ECONOMIC IMPACT AS MEASURED BY
THE INDEX AND MODEL FOR THE BELTON AREA

100

Alllloozw.—.zcoﬂozlllTﬂ:lr-cvlv ————posT FILL-upP

2

PERCENTAGE
INCREASE
IN INCOME

i t 1 1 1 ! 1 1 ) 1
55 57 59 6l 63 65
YEARS

SOURCE: TABLE 2g, APPENDIX G.
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activity which can be attributed to reservoir development eéxpressed ag
?

4 percentage of the base year.

The model measures this Same net economic effect by using parametersg
of income, agricultural income, population and the distance te a metro-
politan area. With the combination of these pParameters and money in-
flows attributable to a reservoir project, the Pércentages similar to
the index are determined.

Results of the synthetic index and the comparative—projection model,
for both areas are shown on the same scale in Figures 12 and 13, The
index curve reflects net differences between each of the comparative
areas and the control area. The model expresses the economic impact
of the reservoir in terms of a4 percentage of the aggregate income during
the beginning construction year.

Figure 12 shows the Whitney economy and reflects the conclusions
drawn in Part III. The net effect of the reservoir in the lgesl economy

shows that the economy sustained an initial growth during the early

years of construction, Following the initial years the net effect

dropped, but the economy remained at g point above the norma] growth as
defined by the control area.

Some differences exist between the curves of the model and the
index for the Whitney area. Due to slowness of the economy at construc-
tion time, the model underprojects the activity measured by the index.
During fill-up and post £ill~up the model Projects very closely the
economic activity measured by the index. For the gconomy surrounding
Lake Whitney the projection accuracy of the model shows very little

variation from the index,
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The Lake Belton area, shown in Figure 13, provides a contrast to
that of the Lake.whitney area. The model and index both reflect a pro-
gressing and growing economy. The index reflects a somewhat sporadic
movement, but overall growth is quite apparent. Broken points in the
index curve may be attributed to the more diversified economy in the
area surrounding Lake Belton than the Whitney area.

Differences between the curves of the index and the model reflect
difficulties involved in projecting an econcmy with many inflows. For
the years of construction the model very closely projects the growth of
the economy. ﬁut, as in the case of Lake Whitney, the model underpre-
jects. During the fill-up stage the model errs due to an unusual
decline in the curve of the index for 1956. The differences between
the model and index during the post £ill-up period can also be attributed
to the decline experienced in 1956. This sléwdown in growth of an econ-
omy has mnot been projected by the model due to the underlying assumption
that growth will continue at an established rate.

Comparisons and explanations of this section have been for the pur-
pose of testing the reliability of the comparative-projection model. A&
synthetic index was first developed to give conceptualization guidelines
for subsequent development of the model. The inputs employed to measure
the change in aggregate income attributable to a reservoir development
project for the index were independent of those used in the model. As
a result, the study employed two parallel systems to measure the ecoromic
impact of two established and operating reservoir projects. The resulrs
of these twe measurements very closely approximated each other and on tnhc
basis of these conclusions, projections are made for the primary study

area.
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FILL-UP STAGE, COMMERCIAL ESTABLISHMENT,
LAKE WHITNEY, TEXAS, 1953
(Source: Bill Woodside, Whitnsyv, Texas)

FILL-UP STAGE, DAM IN BACKGRNOUND,
LAKE BELTON, TEXAS, 1954

(Source: Corps of Enpineers, U. §. Army, Fart VWorth, Texas)
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Part v
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PRIMARY STUDY AREA

Lt kb S

Surrounding area,
ECONOMY BEFORE CONSTRUCTION

The Somervilie Reservoir, when filled, will extend into Burleson,
~eon, and Washington Counties in central Texas., Access to the completed

-akes will be possible through any of the three counties, and these coun-

ies were considered to be the Primary target for local economic impact.

ne total land in the three-county area is 1,934 square miles27 and the

eservoir will inundate areas approximately equal inp all three coﬁnties.
Population of the Primary study area has been somewhat erratic during

‘® past seven years. Ip 1955, the population wag estimated to be 38,100,

1 estimates for the years 1954-58 indicated an annual decrease of

26
"Somerville Dam and Reservoir", u. g, Army Corps of Engineers,

't Worth District (Fort Worth, Texas, July, 1963).

27
Texas Almanac, op. cit.

———
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between 2.5 and 4.7 percent. In 1959 and 1960, population increased
followed by a tapering off in 1961, 1962, and 1963. In 1962, Washington
County had an estimated 49.3 percent of the area's population, Burleson
County 28.1 percent, and Lee County 22.6 percent (See Table 19).

Table 20 shows an analysis of the population by towns based on
Bureau of the Census data. The data are total population of each census
tract in the counties and combine both the rural and urban populations
of each town in the area. Brenham, the county seat of Washington County,
is the largeét town in the area, and Caldwell and Giddings, both less
than half the size of Brenham, are the next largest.

The basic industry for Burleson, Lee, and Washington counties is
agriculture. According to USDA figures the area had 5,064 farms28 in
1860. 7Total farm income the same year was approximately $18.9 million,
and sbout 33 percent of the labor force was concerned with producing
ageiculitural commodities.29 A breakdown of employment is provided in
Table 21 for the study area by industries and counties for the year before
construction began on the dam. The railroad industry, although not spe-
cifically listed in the table, plays an important part in the local econ-
omy. A Santa Fe railroad wood preserving plant at Somerville is a signi-
ficant employer. Official unemployment for 1962 was less than the

0
national average of 5.6 percent.

28
Rand McNally, Commercial Atlas and Marketing Guide (94th ed.;
New York: Rand McNally and Company, 1963), pp. 419-423.

U. S. Department of Commerce, Bureau of Census, County and Citv
Data Book: 1962 (Washington: U. S. Government Printing Office), pp. 340,
350 and 360.
30
National Industrial Conference Board, The Economic Almanac (New
York: The Conference Board, 1964), p. 38.

P ’ L : 3 . B ot e b N R R I ST Jrer we e ey S
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TABLE 19

POPULATION ESTIMATES, PRIMARY STUDY AREA
BY COUNTIES, 1954 - 1963

County
Burleson Lee Washington Total
Percent
Change of
Year Number Percent Number Percent Number Percent Number Previocus Year
1954 11,600 29.0 9,500 23.7 18,900 47.3 40,000
1955 11,000 28.9 9,100 23.9 18,000 47.2 38,100 -4.7
1956 10,700 28.8 8,900 24.0 17,500 47.2 37,100 -2.6
1957 10,300 28.6 8,700 24,2 17,000 47.2 36,000 =3.0
1958 10,000 29.3 8,500 24.9 16,000 46.8 34,100 -5.3
1959 10,500 28.0 9,400 25,1 17,600 46,9 37,500 +9.9
1960 11,000 28.3 8,900 22.9 19,000 48.8 38,900 +3.8
1961 10,800 28.1 8,700 22,7 18,900 49,2 38,400 -1.3
1862 10,600 28.1 8,500 22.6 18,600 49.3 37,700 -1.9
1963 10,500 28.1 8,400 22.4 18,500 49,5 37,400 =1.4

Source: Derived from Sales Management's,

years 1955 - 1964).

Disposable income for the area has been growing,

Survey of Buying Power, (for the

but the average growth

rate has not been equal to the national average during the same period.

This comparison is shown in Table 22,

The geometric mean of the data for

1957 (1957 base) through 1962 shows the study area had an average growth of

1.3 percent per year,
“or the same period.

‘ffective buying income

ay be treated in the same manner,

receding construction, stayed between $850 and $915.

while the nation experienced a 3.7 percent increase
Although the data for the study area is estimated

» 1t is comparable to disposable personal income and

Estimated retail sales for the area, shown in Table 23 for six years

Total retail sales




TABLE 20

POPULATION OF CCOUNTIES AND PRINCIPAL TOWKS,*
PRIMARY STUDY AREA, 1960

Percent
Towns and Counties Population of Total
Burleson County
Caldwell 5,086
Cooks Point 1,255
0ld River 2,558
Somerville 2,278
Total 11,177 28.3
Lee County
Giddings 4,654
Lexington 1,817
Dime Box 2,478
Total 8,949 22.9
Washington County
Brenham - 10,397
Burton 2,541
Chappel Hill 1,603
Gay Hill 2,403
Washington on the Brazos 2,203
Total 19,147 48.8
GRAND TOTAL 39,273 160%

*Population of towns include rural population included
in the census tract,

Source: U. 5. Department of Commerce, Bureau of Cen~
sus, Population: 1960, (Washington: U. S.
Government Printing Office), pp. 472 and 478.

for each county as well as the entire area have shown little growth
since 1959. Also, per capita sales have not increased substantially
during the same years.

The economy of the study area before construction began may be
described as primarily agricultural, growing at either a slow rate or
none at all, Although the area appeared to be a full employment sub-

ecanr "+ uopulation and disposable, personal income lagged behind

IS Ry PN S
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TABLE 22

DISPOSABLE FERSONAL TNCOME,
PRIMARY STUDY AREA AND THE UNITED STATES,

1957 - 1962

Study Areas* United States
Year {(Thousands) (Billions)
1957 33,657 308.8
1958 30,174 317.9
1959 34,228 337.1
1960 33,421 349.9
1961 33,072 364.4
1962 33,623 384.4
Average growth#* 1.§"§EfEEE£_"" 3.7 percent

*Data for the study area is estimated buying in-
come, which is comparable to disposable personal
income.

**The average was obtained by calculating the geo-
metric mean for each series of data.

Source: Derived from Sales Management's, Survey of
Buying Power, 1958 - 1963, and National In-
dustrial Conference Board, The Econcmic Al
manac, 1962, p. 132.

the national average. This lagging is also reflected in retail sales.
The basic question is what happens fo the total economy of the three

counties when a dam and reservoir are built in an area such as this.

Before attempting to answer this question, an exact analysis was made

of the proposed project.
PROPOSED DAM AND RESERVOIR

The Somerville Dam and Reservoir is located in the south central part

of Texas on the Yegua Creek, a tributary of the Brazos River. The dam

e i e D B i b
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TABLE 23

ESTIMATED TOTAL AND PER CAPITA RETAIL SALES,
PRIMARY STUDY AREA BY COUNTIES, 1957 - 1962%

_—
County
- —_—
Burlesen Lee Washington Study Area
Per Per Per Per
Year Total Capita Total Capita Total Capita Total Capita
- — —

1957 7,492 727.4 6,869 789.5 16,341 961.2 30,702 852.1
1958 7,448 749.3 6,509 765.8 16,217 1,013.6 30,174 884.9
1959 7,321 697.> 8,757 931.6 18,150 1,031.2 34,228 912,7
1960 6,984 634.9 8,515 956.7 17,922 943.3 33,421 859,2
1961 6,787 628.4 8,337 958.3 17,946 949.5 33,072 861.3
1962 6,674 629.¢ 8,489 99g.7 18,460 992.5 33,623 891.9

*Total retai] sales in thousands, Per capita in dollars.

Source: Derived from Sales Management's, Survey of Buxing Power,
1958 - 1963,

site is twenty miles upstreanm from the confluence of the Yegua Creek with
the Brazos River and two miles southwest of Somerville, Texas. When the

reservoir is filled, it will straddle the Washington-Burleson County line

major highways,
The reservoir ig collecting water from a watershed approximately 32

miles long on each side, having a drainage area of 1,331 square miles.

Servation purposes and 377,700 acre feet for flpod control giving the
reservoir a total capacity of 507,500 acre feet. When the water is at

maximum flood control level, the reservoir surface will be 258 feet above

L T
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1
mean sea level and will cover approximately 24,400 acres of land.

The project includes plans for the construction of six public parks
located at various positions abutting the reserveir. The parks, to be
controlled by the Corps of Engineers, will be contracted to local gov—
ernment agencies who may further lease the land to various priority
groups. Although private concessions are a part of the project, a
specified percent of gross sales will be taken by the government agencies

for maintenance and improvement of the park areas.
DAM AND RESERVOIR CONSTRUCTION

Federal and state agencies have been cooperating in the Somerville
area to complete the $18,000,000 project since May, 1962. Contract bids
were reviewed and awarded in the latter part of 1962, and construction
of the dam was well underway during 1963. The early construction con-
tracts were for the outlet works, a visitor's overlook area, and an
access road to the dam site, A $7.5 million contract on the main em-
bankment was started in mid-1964, and was completed during 1966. The
access road and overlook area were completed in late 1964, and a con-
tract was then awarded on a $600,000 brush-clearing job in the basin.
All these contracts were completed by late 1966 and the gates to the

dam were closed in January, 1967. The total construction expenditure
schedule is given in Table 24.

The construction of the dam is completed at this time except for

31
U. §. Corps of Engineers, Somerville Dam and Reservoir, (Fort

Worth, Texas, July, 1963).

e ek e b
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TABLE 24

CONSTRUCTION EXPENDITURES FOR THE
SOMERVILLE RESERVOIR PROJECT,

1963~-67
Fiscal Year* Amount**
1963 $2,073
1964 3,777
1965 6,244
1966 8,254
1967 1,617

*Federal government fiscal year July 1 to June 30,

**Figures are rounded to the nearest thousand.

Source: U. S. Army Corps of Engineers, Fort Worth

District, March, 1967.

access roads to the lake, park facilities, and concession contracts.
The Brazos River Authority will pay approximately $4.9 million toward
the total cost of comstruction, and a pro rata share of the cost for
maintenance and operation. The benefit-cost ratio of the project has

been set by the Corps of Engineers at 2.0 to 1 for a fifty-year term,

32
and 2.4 to 1 for a one hundred-year term,

ECONOMIC IMPACT

The comparative~projection model was used to measure economic
impact during construction and the beginning of the fill-up. The model

is used to measure what has happened and what can be expected to happen

32
U. 5. Corps of Engincers, op. cit.
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in the economic system surrounding the Somerville Reservoir. The nec-
essary information about the area for use in the model is provided in
Table 25, and all data used in actual observations is presented with

discussions of each stage.

Construction Stage

The Somerville Reservoir had an immediate impact on the local econ-
omy during construction. Created jobs were filled by local men, though
many were filled from outside the area when quantity and skill in the

local area were not sufficient to meet the requirements. However, the

varying type of work, and the number of independent contracts started and
terminated at different times, increased the difficulty of determining
the direct laber empldyed in construction. The labor force fluctuated
from week to week, but a conservative estimate placed 110 men working at

all times during the construction period. The type of jobs ranged from

33
project superintendent to common laborer.

No more than one-half of the required laborers were employed from the
local manpower pool. Almost all engineers and heavy equipment ocperators
were moved into the area. Some of the unskilled jobs were filled by pre-
viously employed agricultural labor because the construction wages were
higher and employment for the dam construction was more stable.31+

In addition to workers, dam construction brought about an increased

demand for service and professional workers. Studies conducted in ejght

33
Interviews with payrcll clerks of Markham, Brown, and Gibraltar

Construction Company, and Clement Brothers Construction Company, Somerville,
Texas, October 15, 1964.

34
Ibid.

¥
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TABLE 25

BASTIC INPUT DATA TO THE MODEL,
PRIMARY STUDY AREA

Type

Primary Study
Area

Name of Project
Total Land Area of Contiguous Counties
Population of Contiguous Counties for
Year of construction
Estimated income of the Contiguous Counties (000)
Estimated agricultural income of the
Contiguous Counties (000)
Distance to the nearest city over 25,000 population
Year Construction began
Year Construction ended
Yearly Construction expenditures (000)

vear 1

year 2

year 3

year 4

year 5
Yearly Average 0&M expenditures (000)
Population 100-mile radius of Reservoir
beginning of last decennial census
Population 100-mile radius of Reservoir
ending of last decennial census
Area of present reservoir
Shoreline of present reservoir
Area of all lakes* within 100-mile radius of
Present reservoir
Number of lakes* within 100-mile radius of
present reservoir

Somerville Dam
1,934 sq. mi,

37,700
$46,319

$18,940
25 mi.
1962
1967

$2,073
3,777
6,244
8,254
1,617

$150

2,243,604
2,839,054

11,460 ac. ft.
85 mi.

120,470 ac. ft.

11

*Lakes are defined as bodies of water consisting of over 2,500 acre

feet,

Source: Corps of Engineers statistics, Texas Almanac, Apricultural

Census, 1961, Sales Management's, Survey of Buying Power,

U. 5. Census, 1950 and 1960.
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indicate that one hundred new manufacturing jobs resultegd in the net
5
increase of 174 new workers, Applying such 8 ratio to the Somervilie

area, adjustments were made to account for 4 Specific time length, the

"What New Industrial jobg Mean to gz Community,” Prepared by the
lamber of Commerce of the United States (Washington, D.C., 1954) p.2.

Economic Impact of the Construction of the Oroville Dam and Power
ant Upon the Oroville Area, State of California (Department of Water
‘Sources, 1956) P.5.

VT tortialaty




102

TABLE 26

POPULATION INC.EASF
PRIMARY STUDY AREa DURING WHE ©

THE SOMERVILLE DAM AND RESERVOIR

b
CONSTRUCTION
SE

Description of Populace Estimated Increase
Direct workers 55
Direct workers' families 110
Indirect workers 32
Indirect workers' families _64
Total 261

Source: Derived from "What New Industrial
Mean to a Community,' Prepared by
Chamber of Commerce of the United
{Washington, D.C., 1954} p. 2.
(Mimeographed).

The influx of population did not offset earlier

declines in the three-county area. The increase was

area immediately around the town of Somerville. But, after construction

Jobs
the
States,

total population

restricted to the

was completed, the Somerville area again suffered the expected popula-

tion decline. The Somerville area experienced a small populatiom in-

crease which was limited mostly to the completed construction.

Another indicator of economic img

jir}

o
.

.ot ie business activity. An

increase in business activity in Somerville would suggest that dam con-

struction caused more monmey to be generated. In addition, business

activity during the latter part of construction gives an indication of

the secondary impact resulting from payrolls.

The Somerville dam was completed during the early months of 1967,

and significant data on business actlvity is not yet available from
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secondary sources. But the town of Somerville, was subjected to a de-
tailed study during comstruction so that changes in business activity
could be detected.

Somerville is located less than two miles from the dam site, and is
located nearer the dam than any other town. Most of the change in the
area's economic activity attributable to the dam's construction was found
here. Because the town is small, a comprehensive study of the businesses
was possible, Furthermore, few external forces, found in larger sur-
rounding towns influenced the total business activity in Somerville during
construction,

There are serious limitations to this type of approach. When inter-
views with businessmen and civiec leaders are used for information sources,
data might be approximated to conceal absolute sales figures. Also, some
information was given in physical units and these were later converted to
dollar amounts.

Eight new business establishments were begun and two were terminated
in Somerville from the beginning of construction to the beginning of 1965.
Of the eight business starts all but one indicated that construction of
the dam had an influence on beginning business in Somerville.

The two businesses which closed were a cafe and a real estate company.
The real estate company was a subsidiary office of a firm located in
Bryan, and although the doors were closed in Somerville, the company was
still selling through independent agents. The cafe, which terminated its
business in 1963, was located along the main highway of Somerville and
was in a building badly needing repair. The general condition of the

building was given as the major reason for termination.

© o et v bt e v 3
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Businesses started and terminated and approximate retail sales are
listed in Table 27. The midpoint of the retail sales range is used to
make a point estimate of retail sales, and the net increase in sales is
estimated at $200,000. Four of the businesses listed have annual sales
over $30,000 a year. One cafe shows low annual sales, but the business
is small, it is open only a short time each day, and it does not serve
meals every day.

Four businesses made significant improvements after construction
of the dam started. Two businesses were new, starting since 1963, and
had made remodeling improvements to their buildings. These two, the
" combined cafe-drug store and the hardware-furniture store, had almost
doubled floor space since opening in Somerville, Two of the older
businesses, an insurance agency and a variety store, had made improve-
ments since 1963, New businesses, improved commercial and residential
buildings are located relative to the business section of Somerville in
Figure 15,

Change in retail sales since 1963 was estimated by sampling older
businesses. The twelve businesses selected for the sample are listed
in Table 28. Of the twelve businesses, two refused to cooperate to any
-extent, and two would only reveal percentage increases. Interviews
with the ten cooperating businesses show that all but two experienced
increases in sales during the period 1962 to 1964. The businesses
showing the greatest percentage increases were two cafes and two service

stations., This increase was expected because of the service increase
for the dam-construction workers. The two businesses which reported no

increases for the period were beer taverns.
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SOMERVILLE, TEXAS

____,_______________‘_,__________________“_____~___q_,_________hh___________
___q___m__‘__ﬁ___m_‘_‘____*_‘__q_,__“_q___ﬁ_______ —_——
Range of

Type of Businegs Annual Saleg Midpoint
____________________________-________‘_______H_____________________~_‘__~__
Cafe $ 5,000 - 10,000 $ 7,500

Beauty Salon 10,000 - 15,000 12,500
Service Station 55,000 ~ 60,000 57,500
Businesgeg Motel 30,000 - 35,000 32,500
Started Drive-In Grocery 35,000 -~ 40,000 37,500
Furniture angd Appliance 20,000 - 25,000 22,500
Cafe angd Drug 35,000 - 40,000 37,500
Real Estatex Not Available -
___‘_________________‘_____q___q_h________‘________‘_ﬂ_‘_______‘___________
Businesseg Cafe $ 5,000 - 10,000 $ 7,500
Terminated Real Estatex Not Available -

———

Source: Field Study collected October, 1%64, k. 2, Scott.

The major Portion of every~day Services were supplied by the town
since it ig located near the dam site. Because the town ig small and
it is in close Proximity to the dam, the inflow of money resulting fronm
-onstruction Produced g marked increase inp the business activity of

omerville. This increase has continued throughout the entire construc-
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1 on the value of lang immediately Surrounding the reservoir. A compar-

"0 of land valuesg Was undertaken tgq validate the principle that any
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TABLE 28

ESTIMATED INCREASE IN GROSS SALES OF SELECTED
BUSINESSES, SOMERVILLE, TEXAS, 1962-64

Sales in 1964

Approximate Sales Over Sales Estimated
for 1962 Midpoint in 1962 Increase
Type of Business {Dollars) (Dollars) (Percent) {Dollars)
Appliance §50,000 - 55,000 $52,500 5% $ 2,625
Cafe* 65,000 - 70,000 67,500 10 6,750
Grocery & Cafe 20,000 -~ 25,000 22,500 . 20 4,500
Grocery* 50,000 - 55,000 52,500 5 2,625
Service Station** 55,000 - 60,000 57,500 20 10,500
Service Station** 60,000 - 65,000 62,500 15 9,375
Jewelry 15,000 - 20,000 17,500 5 875
Variety Store 10,000 - 15,000 12,500 10 1,250
Beer 5,000 - 10,000 7,500 0 0
Beer & Liquor 5,000 - 10,000 7,500 0 0
Lumber*** .. L ae _____
Grocery**x . e Ll
Net Increase $38,500

*Refused to give sales data, but gave percentage increase. Sales for
1962 estimated.

**Dollar sales estimated from gallons pumped.
***Refused to cooperate.
Source: TField Study in Somerville, Texas, October, 1964, K. Z. Secott.

37
enhancement or damage to property finally accrues to land.

The best use of the land around the reservoir will probably change
38
once a basin has filled with water. Land located on rocky hills or

ridges, formerly used for grazing. livestock, may have had a low

7
William G. Adkins and Alton W. Teekin, Economic Impact of Express-
Ways in San Antonio (Texas Transportation Institute, College Station, Texas
August, 1958), p. 1l4.
38
Interview with Mr. Paul Haines, independent land appraiser, Bryan,
Texas, November 22, 1964,

¥
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productivity value before dam construction started. However, when con-
struction starts, is completed, and the reservoir begins to fill, land
moves from inexpensive agricultural land to valuable shore property.

Average land values in the primary study area before construction
were determined. Since some land had improvements on it, several tracts
of land were chosen because they were in the flood control plain of the
Yegua Creek, and had little or no improvements on them. Sixteen tracts
were used to estimate the average price of land in the primary study
area before construction of the dam. The average price of land in the
sample was $231.56 per acre. This land is identified in Table 29 by
county, acreage, price, ané sale date.

The number of tracts of land abutting the water and available for
private ownership will be limited. Land located close to the park areas
has exchanged for a price in excess of one thousand dollars per acre.
Land which will not abutt the water, but which will have easy access to
the water exchanges for a price of approximately five hundred dollars
an acre.39 Development companies sold improved land early for lakeside
resﬁrts. This land was cleared of underbrush and marked off into lots
of various sizes. Two of these developments had approximately ninety
acres and another has one hundred and thirty acres. Prices for lots in
these developments have a wide range depending on the location and

40
accessibility, but interviews reported prices of $1,000 to $2,000.

39
Interview with Mr. Paul Haines, op. cit.

44
Interviews with Mr. Mitt Lee of Lee Real Estate Company, Bryan,
Texas, and Mrs. Roy Meadows, landowner, Lyons, Texas, October, 1964,
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TABLE 29

LAND PRICES BEFORE CONSTRUCTION,
PRIMARY STUDY AREA By SIZE,

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Location

Total Number Price
Tractsg Sale Price of Acreg Per Acre by County Sale Date
N X n -
‘ X ‘
1 3 20,448, 00 85.2 $ 240,00 Washington January, 1963
2 48,048, 00 200,2 240,00 Washington December, 1962
3 6,000, 0g 40,0 150.00 Burleson December, 1962
4 117,000. 00 58.5 200.00 Burleson January, 1963
5 35,700.00 119.0 300.00 Washington January, 1963
) 561,120.00 1,870.4 300.00 Washington February, 1963
7 52,015.00 101.0 515,00 Washington May, 1963
8 41,650, 00 17.5 238,00 Washington February, 1962
9 253,183.70 1,008.7 251.00 Washington March, 1963
10 93,288.00 276.0 338.00 Burlesopn November, 1962
11 17,123,550 148.9 115.00 Burleson October, 1942
12 13,356.00 10.6 126.00 Burleson July, 1962
13 52,400, 00 262.0 200.00 Burleson August, 1963
14 2,204, 00 14,5 152,00 Burleson August, 1963
15 4,690.40 28.6 164.00 Burleson August, 1943
16 1,513.60 8.6 176.00 Burleson August, 1943
$3,705.00
._______________M________________ﬁr,_____,_____________,______________
N = 16
lx = $3,705.00 -
X =
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expected to closely follow patterns established by earlier reservoirs.
The economy around the Somerville Reservoir has followed a pattern
similar to that of Comparative Area 1 (see Table 30). The only major
input into the economy during the construction stage was money utilized
for construction purposes. As the reservoir continues to fill, water
recreational attendance and residential construction should have an
impact. The net impact attributable to the reservoir, as indicated
by the projection measurements of the model, are not as large as those
experienced by the two comparative areas; but, the total growth resulting
from the reservoir should be continual.
The reservoirs in the two comparative areas caused large initjal

increases in the leocal economies. These large increases were mot evident

during the construction period of the Somerville Reservoir, but descriptive

adjustments explain some of the lower percentage increases,

Both Lake Whitney and Lake Belton are larger than the Somerville
Reservoir, and the expected impact from construction of the dams for both
reservoirs would be larger, TFor the Whitney Reservoir, dam construction
was almost entirely concrete. At the Belton Reservoir the dam was earth
filled and similar to Somerville, but the outlet works were larger than
those at Somerville. With the smaller, earth filled dam at Somerville,
construction dollars would not be expected to have an impact during con-
struction as large as the other.twd projects,

Recreational attendance for the initial year of projection at
Somerville is expected to be large in relation to the comparative areas.
This may be an overprojection, but field observations in the Somerville

area indicate this is a realistic projection (see Table 31). Already




TABLE 30

ECONOMIC 1Mpact o
SOMERVILLE RESERVOIR purtNng
CONSTRUCTION, 1967 . 1967

Reservoir Impact

Generategq
Year Input (000) Yearly Total
—_—

$2,073 -0338 0338

1

2 3,777 0203 0540
3 6,244 -0143  pggy
4 8,254 -0071 0755
5

_ 5,075 +0215 0969

_______ﬁ______,_h___‘__“__________

Source: Measurements Eenerated
by Comparative-
Projection model,

tisting level of the economy in 1962 has not been large, byt
" growth is measurable fop 2ach yegy. If the three-county ec
2lementg its opportunities, the areg will tontinue tg experi

e growth a5 a direct result of the reservoir,

11
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ence eco-
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embankment, the outlet works, basin clearing ang many of the dccess roads

were fulfilled. Since these compose the major portion of the Project's

clearing around Proposed parks, €tc., are either being executed or nego-
tiated with the Corps of Engineers, Thé road across the dam ig Presently
under construction, and Corps of Engineers employees and tontractors are
installing Park facilities ip two of the six Proposed parks. The Corps of
Engineers hag awarded one contract for 4 marina on the northeast gide of

the Ireservoir, and bidg are still being Teviewed for g similar installation

capacity of 143,900 acre feet Covering 11,460 acres, but the public has
already begun to use the water surface for Técreation, The lake is not
officially OPén, and no traffic counters are in the area, This will be

done when the water level meetsg 8et requirementg,

recreators, Apparently the recreators utilizing the partially-filled
reservoir so far are from counties Surrounding the lake. Once the reser-
voir is filled and officially opened, outside attendance ig expected to

increase very rapidly. This putside attendance should generate a new

41
Interview with Mr. Billie Gaines, Project Engineer, Corps of
Engineers, Somerville Dam and Reservoir, June, 1967,
bz
Interview with My, Billie Gaines, op. cit.

—
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inflow of income into the area, and the income void created by construc-
tion termination will be filled. These overall inflows are increases
which the model measures. Attendance for the Somerville Reservoir,
projected on a basis established in the comparative areas, times
expenditures per visitor estimates money inflow to the local area.

Projections for the local economy of the Somerville Reservoir for
eight years are shown in Table 31, Year five is the year 1967, and years
six and seven are projected as those im which the reservoir will be
filling. Total attendance is estimated and categorical projections are
made from experiences in the comparative areas.

Formula projections, derived from the comparative areas, were
applied teo the characteristics of the Somerville Reservoir. Projections
of outside attendance and the categorical breakdown were modified
because of field observations. Attendance from a large metropolitan
city was used tc weight the degree of outside aftendance. When this
weighting factor was used, attendance from the contiguous counties was
increased. This change to the basic projecting formula adjusted the
projections to within observed characteristics of the present atten-
dance at the reservoir.

Recreational attendance to the Somerville Reservoir is expected
to follow a pattern similar to that of Comparative Area I. The majority
of attendance will be an influx of recreators from outside the contig-
uous counties, and if facilities are available, the largest recreational
group is expected to be campers. Other recreators will exert a direct

influence on the economy during fill-up, but on a smaller scale than

campers.
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Investment expenditures, which start during the final year of copn-
struction and continue in the fill-up period, have been slow in Starting
in the Somerville area. Howeﬁer, if subdivision developments Proceed at
the present rate, residentijal investment expenditures should meet expec—

tations of the model. On the basis of the Projected recreational activity -

ment expenditures during the £ill-up Stage,

The projections (shown in Table 31) reflect a slow start in both
residential and commercial investments when compared to the results ex-
perienced in the comparative areas, Residential investment, which hasg
already started, is expected to increase more rapidly than commerciaj.
Also, residential investment is expected to reach its peak later than the
commercial investments. During the fill-up period residential investment

is expected to continue to increase at an increasing rate.

Somerville area because the area is relatively isolated, and businesses
are reluctant to locate in such an area until there is a recognizable
demand. The closing year of the construction stage and the initial year
of fill-up provide a basis for future commercial investment. TIf the
recreational expenditures and residential investment follow the pattern
simulated in the model, commercial investment is expected to follow the
projected figures.

Operations and maintenance expenditures will help replace some of the
lost construction expenditures during the fill-up period. Although small
in relation to the expenditures for recreation and investment, yearly

totals of the three inputs during the till-up stage gives an annual impact
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as shown in Table 32. This impact is the sum of the secondary impact
remaining from construction dellars and impact of the vearly inputs for
this period.

The f£ill-up stage indicates a continuation of the growth begun
during construction. The increase from year to year will begin to
decrease, but overall growth is expected to remain.

Post Fill-Up Stage

The £il1l-yp stage for the Somerville Reservoir has recently begun,
and expectations of the post fill-up can be measured only through pro-
jections established by the model. Although the model simulates the
activity expected from the economy around the Somerville Reservoir, the
projections depend largely on the actions taken by individuals in seiz-
ing economic opportunities during the fill-up stage. The development
of a reservoir, as shown by the comparative areas, can produce net
economic returns to the local economy during this latter stage of res-—
erveir development,

The same basic expenditures of the fill-up period continue in the
post fill-up. During the latter portion of this five-year stage, rec-
reational expenditures are expected to level off at an established rate.
The large metropolitan area of Houston is expected to provide many of
the water recreators. Also, a sizable number of visitors are expected
from the nearby towns of Bryan and College Station.

Investment in residential areas will also continue during the post
fill-up stage, but with limited land suitable for subdivision develop-
ment, these expendjtures are expected to increase at a decreasing rate.

If recreational and residential expenditures exceed the fill-up




TABLE 32

ECONOMIC IMPACT OF
SOMERVILLE DAM AND RESERVOIR DURING
FILL-UP STAGE, 1968 - 1969

Reservoir Impact
Generated
Year Inputs (000) Yearly Total
—
6 $3,505 .0257 1226
7 5,641 .0113 .1339

Source: Projections generated by
comparative—projection mode].

Projections, the ares could experience ap increasing rate of commercial
inve;tment during the post fill-up stage. Projections of the model are
based on a predetermined rate, and if investment changes, pProjections
may be altered,

Recreational and Investment expenditures for thig last period are
shown in Table 33, Expenditures are eXpected to have a decided leveling
even though outside attendance is eéxpected to continye to increase
(Figure 16). Between years eleven and twelve a small increment of rec-
reational expenditures is eéxpected, and thig pattern is expected to con-
tinue in the latter years of the period,

Residentigl expenditures are eéxpected to reach a peak during the
first and second yvears of post fill-up. Commercial investment, on the
other hand, should continue to slow down during this period since
predictions are net investment Prejections, Commercial investment
depends on existing demand angd until the market becomes attractive,

additional investments will be delavyed. Investors who have ventured
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TABLE 33

PROJECTED ECONOMIC IMPACT OF
SOMERVILLE DAM AND RESERVOCIR DURING
POST FILL-UP STAGE, 1970 - 1974

Reservoir Impact
Generated*
Year Inputs (000)  Yearly Total

8 $6,430 .0071 1410

9 6,372 .0078 .1488
10 6,355 .0083 1571
11 6,367 .0085 .1656
12 6,437 .0085 .1740

*In thousands of dollars.
Source: Projections generated by
comparative-projection model.
a business and have failed have not been included as such in the
projections. Both forms of investment expenditure will continue to
increase in total, but annual marginal increments are expected to
decline.

The total area economic projections are for a slow increase
during the post fill-up because a large percentage of the base
economy of 1962 was agriculture. With the basic agrarian economy,
new inputs will take several years to produce large economic gains.
Economic sectors of the economy are assumed to tremain in the same
proportion throughout the period projected.

The mode]l was developed with twoe other central Texas reservoir
projects and checked for accuracy against a synthetic economic index.
The Somerville Reservoir project was used as a partial empirical test.

In applying the model to the economy around the Somerville Reservoir,




FIGURE 1I6 12
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assumptions and modifications were made. The Somerville area was
assumed to have an economy similar to those of the comparative

areas. Also, it was dssumed that the economic make—up existing at the
time construction began will continue throughout the projection periods.
One modification was made from observation to reflect the effects of
the heavily-populated Houston area on recreational activity at the new
lake. Except for this change, the model was used entirely to generate
data of the Somerville Reservoir economic impact; and has functioned

exceptionally well so far in forecasting,




POST FILL-UP STAGE, PICNICKING,
LAKE BELTON, TEXAS, 1959
(Source: Corps of Engineers, U. S. Army, Fort Worth, Texas)

POST FILL-UP STAGE, SWIMMING,
LAKE BELTON, TEXAS, 1964
(Source: Corps of Engineers, U. S. Army, Fort Worth, Texas)




POST FILL-UP STAGE, FISHING,
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{Source: Corps of Engineers, U. 5. Army, Fort Worth, Texas)
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POST FILL-UP STAGE, MARINA AND ROAT
STORAGE, LAKE BELTON, TEXAS, 1966
(Source: Corps of Engineers, U. S. Army, Fort Worth, Texas)

POST FILL-UP STAGE, WATER RECREATION,
LAKE WHITNEY, TEXAS, 1959
(Source: Bill Woodside, Whitney, Texas)
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COMMERCIAL BARGE, LAKE BELTON, TEXAS, 1959

(Source: Corps of Engineers, U. S. Army, Fort Worth, Texas)

POST FILL-UP STAGE, BOATING

LAKE WHITNEY, TEXAS, 1959
(Source: Bill Woodside, Whitney, Texas)
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Part vI

SUMMARY AND CONCLUSIONS

A proposed dam and reservoir is most commonly met with mixed reac-
tions from the communities most affected. Some citizens look upon the
Project favorably because the new facility will improve business or
provide a recreational area to fish, ski, and relax. On the other hand,
some people might be expected to object to the Project because it will
inundate acres of productive agricultural land and possibly move people
from their homes and businesses. Both of these viewpoints are valid,
but primary Priority must be given to the reservoir's tdtal influence
on the local population and economy. Specific benefits are realized for
the overall area even at the expense of individuals. The reservoir pro-
vides social and economic benefits gueh as water comnservation, flood
control, water for irrigation pPurposes, hydro-electrie power, and an
additional recreational facility, And, the reservoir provides definite
support to the local.economy.

The support or stimulus to the local economy is noticed first in the
construction phase of the dam., New jobs are created by the dam construc-
tion project. Filling these new jobs means employment or better employ-
ment for local manpower and movement of people to the pProject site from
outside areas, Accompanying the new jobs will be new income poured into
the local economy. If materials, supplies, etc., for construction are
available locally, these will add income to the local area. These income
increases will lead to an increase in business activity and a multiplier
effect of the income assures further increases in income.

Business activity can be expected to be sustained at a higher level
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as the reservoir development project proceeds from the construction phase
to the fill-up phase. Additional inputs of recreational and investment
expenditures help sustain the economy at a higher level as construction
dollars begin to diminish. Parallel witﬁ higher business activity is

an increase in the value of land, because land use shifts from agri-
cultural to residential or recreational purposes. Prices of near—lake
land may increase as much as fifteen times pre-construction prices.

The economy will.feel the filled reservoir's impact from vacationers,
weekend campers, hunters, fishermen, and other area visitors. The
presence of visiting recreators will support business activity and gen-
erate new money inflows from investments. In turn, more jobs are
created, more income generated, and new investment expenditures made.

The present study was undertaken to prove this general hypothesis
of impact from water impoundment projects, to identify the detailed
schedule of impact, and to develop a model which would predict econ-
omic impact with reasonable accuracy. An economic simulation model was
developed to measure the impact of a water impoundment project on a
locai economy. Using two established reservoirs in central Texas, Lake
Whitney and Lake Belton, the model was adjusted, tested, and readjusted.
ﬁeasurement accuracy of the model was tested for net impact by comparing
it with a synthetic index constructed as a parallel economic measure.
The index removed normal economic growth and isoclated economic growth
attributable to a reservoir project. The simulation model and index
traced the development of the two respective reserveirs from conception
to seven years following the completion of construction, The model

passed this test after some slight modifications.
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ire best test for the model, a practical application, was made
with a primary study area under construction, the Somerville Dam and
Reservoir. By employing the model on this reservoir, comparisons
between the model predictions and on-site observations could be made as
the project developed. 1In addition, the feasibility of applying the
model to any particular reservoir project could be determined.

The model projections indicated the Somerville Dam and Reservoir
has already had a favorable economic impact on the local economy and
this will continue. Field observations and secondary data support the
predictions so far. The rate of future growth from the initial impact
will depend in large part on development efforts within the surrounding
communities.

The comparative-projection model has proved to be a logical, orderly,
way of simulating and projecting the economic impact of a water im-
poundment project. It is a useful tool which, when utilized with other
decision criteria can make a valuable cpntribution to the planning and
locating of water reservoirs. Further testing and experimentation of

the model can make it a sharper and more accurate tool.




124

BIBLIOGRAPHY

Public Documents

OQutdoor Recreation Resources Review Commission, Study Report {24,
Economic Studies of Outdoor Recreation: 1962, Washington,
D. C., U. 8. Printing Office.

U. S. Department of Commerce, Bureau of the Census, Census of Agriculture,
1945, Washington, D, C., U. S. Government Printing Office.

U. S. Department of Commerce, Bureau of the Census, Census of Agriculture,
1959, Washington, D. C.,, U. §. Government Printing Office.

U. S§. Department of Commerce, Bureau of Census, County and City Data Book:
1962, Washington, D. C., U. S. Government Printing Office.

U. S. Department of Commerce, Bureau of Census, U. S. Census of Population:
1940; Vol. I1I, Characteristics of the Population: Part 6,
Pennsylvania-Texas. Washington, D. C., U. S. Government
Printing Office, 1943.

U. S. Department of Commerce, Bureau of Census, U. S. Census of Population:

1950; Vol, II, Characteristics of the Population: Part 43,
Texas. Washington, D. C., U. S. Government Printing Office, 1952.

U. S. Department of Commerce, Bureau of Census, U. S. Census of Population:
1960; Vol. I, Characteristics of the Population: Part 45, Texas.
Washington, D. C., U. S. Government Printing Office, 1963.

Books

Garvey, George. Debits and Clearings Statistics and Their Use, 1959,
Washington, D. C.: Board of Governcrs of the Federal
Reserve System.

Dallas Morning News. Texas Almanac, ''Counties, Cities, and Towns of Texas"
1966-67, Dallas: A. H. Belle Corp.

National Industrial Conference Eéard, The Economic Almanac, New York:
The Conference Board, 1964.

Rand, McNally, Commercial Atlas and Marketing Guide, 94th ed., New York:
Rand McNally and Company, 1963.

Articles and Periodicals

Sales Management's, Survey of Buying Power, for the years 1944-1964.




125

State of California, Department of Water Resources, Economic Impact
=tonomic

of the Oroville Dam and Power Plant Upon the Oroville Area,
1956.

Reports

Adkins, William G. and Alton W, Teekin, Economic Impact of Exgresswaxs
in San Antonio, (Texas Transportation Institute, College
Station, Texas, August, 1958),

Gray, James R., "The Economics of Recreation as Measured in the Ruidosa
Ranger District of New Mexico," Journal Article #210 of the
Agricultural Experimental Station, New Mexico State University
University Park, N. M,

Lerner, Lionel J., "Economics in Outdoor Recreation Policy," Water
Resources and Economic Development_gg the West, conference

U. S. Corps of Engineers, "Belton Dam and Reservoir", Fort Worth, Texas
August, 1965.

U. S. Corps of Engineers, "Somerville Dam and Reservoir," Fort Worth,
Texas, July, 1963.

U. S. Corps of Engineers, "Whitney Dam and Reservoir," Fort Worth, Texas,
May, 1963.
Unpublished Materia]
Chamber of Commerce of the United States, '"What New Industrial Jobs Mean
to a Community," Washington, D. C., 1954,
Other Sources
- Letter from Mr. Maurice D. Arnold, Regional Director,
Bureau of Outdoor Recreation, U. s, Department of Interior,
Denver, Colorado, March 16, 1967,
- Letter from Mr. Jack W. Butler, Acting Executive Officer,
- -
Fort Worth District, Corps of Engineers, Fort Worth, Texas,

March 3, 1967,

- Personal interviews with Mr. William Duke, Tax Assessor of
Bell County, Belton, Texas, December 18, 1964.




126

. Personal interview with Mr. Paul Gaines, Project Engineer,
Corps of Engineers, Somerville Dam and Reservoir, Somerville,
Texas, June, 1967.

. Personal interview with Mr. Paul Haines, independent land
appraiser, Bryan, Texas, November 22, 1964.

. Letter from Mr. M. W. Hampton, Chief, Office of Operations
Branch, Operations Division, Fort Worth District, Corps of
Engineers, Fort Worth, Texas, January 30, 1967.

. Letter from Mr. H. E. Merrifield, President of the Chamber
of Commerce, Belton, Texas, November 16, 1964,

. Personal interview with Mr. Mitt Lee of Mitt Lee Real
Estate Company, Bryan, Texas, October 7, 1964.

. Personal interview with Mrs. Roy Meadows, landowner, Lyons,
Texas, October 14, 1964.

. Persomnal interview with Mr. C. G. Murray, owner of Lake
Whitney Enterprises, Whitney, Texas, December 12, 1964.

. Personal interview with payroll clerks of Markham, Brown and
Gibraltar Conmstruction Company and Clements Brothers
Construction, Somerville, Texas, October 15, 1964.

» Letter from Mr. Bill Woodside, Manager Lake Whitney
Association, February 24, 1967.

+ Personal interview with Mr. Bill Woodside, Publicity
Manager of the Whitney Association, Whitney, Texas,
November 23, 1964.




APPENDIX A



(=)
[
-~

38 01 SY3IINdILTINW 3HL Y04 SNOILVINITV] JHL S30U WVYd0UYdansS CQUIHL ¥

*SNOILIGNOD Q3ZI17TvI07T AVILINI 3HL 40 Sins3y
IHL NO 9NIONId3A W3INE0¥d FHL 3IAT0S 0L N3LLIYM 3¥V SWYYO0YJENS OML

*NOILINYISNOD 40 ¥V3IA HIOVI

Y04 ANdNI AWVLI3INOW 3INO 38 LSNW JF¥3HL  “WVd 3HL J0 NOILINYLSNOD ¥0d
INIWNYIADD TVY¥I0I4 IHL 40 SLNINI ATYV3A A31VWILS3 JHLI 3¥v NOILINYLISNOD
INIY¥NA NOILVINITIVD LOVAWI 3JHL ¥0d4 S1Svd 3FHL 54V HIIHM SINANI 3JHL

*SAON3I NOILDNYLSNOJ N3IHM ONV SNIOH8 NOILINYLSNOD N3HM

4Y3IA 3FHL JANTIINI OSTV SLNANI H3HLIO *(S3TIW NIINOILVINdGOd 000°'Ss¢ 40
ALID 1S3YV3N 3HiL 01 WVY0 03S0d0dd 3HL W3¥d 3ONVAISIU JHL *¥v3IA JWVS 3HL
INIYNU v3IWVY 3HL d¥0d4 3WOINI vynNlINdIY¥9d 3HL *N193d 0L ST NOILJN¥LISNOID
NIHM dv3A 3H1 ¥0d SITINNOD 3HL 40 3JWOINI d3LvWILIS3 3HL *S3IILINNOID
3S3H1 30 NOILVvINdOd 3JHL *3%v1 J3S040¥d 3HL 01 SNON9LLINGD S3TINNGD

3H1 40 v3dv vIi0L 3HL ‘3dv SINANI Q3ZI17¥J0T 3S3HL  °*NOILYINDIVD
13VdWI HIVI ¥04 03Z17TWI07T AY3A WV SINANI IHL L13A NG *NOILVNLIS

ANV AJSILIVS AVW 11 1vHL OS HONON3 TVY3INID (J3INIIS3IC ST WVEO0¥d 3HIL

“¥4I0OAY3S3Y
M3N JHL ONIOGNNACYYONS ATJLVIGIWWI Sv3dv 3HL NO SVH 123r0dd INIWOINNOOWI
YILVM V HIIHM LIJVdWI 3H1 JLVYINITIVI 0L A3NI1ISIA ST WYHOOHYd STHL

*1J3r0dd AINIWANNDdWI ¥WILVM
Vv 40 L1JVdWI 2TWONOJ3 40 NOTLIVINITIVI 3HL ¥0d4 (€1 NOISH3IA SASYI)
S NOISY3IA 80r9l *% NvILY403 NI AVH90Yd HILNAWID #60L/0601L wWEI

VO LUOUOUULLLLOULOLLOODLLLULULLLULLOLLUOUU

1IVdWl J1dg81s
gordils
4orel 3iN33x3s

R g T ST e T P B e T



v

INCTAYTIIVESH Y (e S3IVILAN]
SHLYTIQNT T v =n g HTovd JlE
CAAT N R AV ST Gy Db

TN QRN WYIEA ONTRNIOSN o RNOT IO

IVERA SR SR

—

SUAY SUVY OdIINIT vild
IHT ORY SOTavY ITIR-006T Ditl 40 ANDILYINdOs v
MIWASKNT SLVOIER99V CNOTIVINJSUe VIV TVLLL .

00 fing
A A U FOCLOVIVELY P !
YUY v hnd MGTIVZ] L ERUAY g

eI

i




130

k

(O
1

O=(11A
I t 04

[Fa

c1t
*0dW3IZ 0L WNOI L3S UV SAVIUV SNOIYVA SHL

ZFN=2dN

LEN=H

S31-0QNL=N
OJ&&D&\& d3ddulec
m.u.. ORI o NSO

._.Umﬁ?mmnf:{.m.www— {1ai1%€, Jdwas

1}
’d
.
-

’\

eNOILIYTIVLISNI ON SIAVIIANT NNVII V ARV NIIEIVITVISNI

NV H3NS SILVYIIANI T v °S3TLITIIVd JI1dL337304UAH 40 NOTLVYTIIVISNI

4L NO NOLLYWSOLHI SIATOHZIHA aviYy S WOLVITUNT Ny f0STv ~“dv3y 39V
~=4V¥34 ONIUNI {INV UVIA GNINNISTFE-~NOILINYISNOGD 40 SHVIA J35060%d dH!L

(0°63*0°uid6) LVKHYO4d 001
1SIU00TdOd  ONTIGV NI Sd oYY (DOT7 G AV

eqy3y 3UYV WILINIZ HVYIITN0dO%LIW V W0d44 IONYISIC
IHL UNY SNIaVY 37TIW-001 3itLk 30 NOILViINdQd GVLIOL STHOINT TvuNL D IYDY
$IWOONI 3Lv03Y9aY *NOTLVINdUG *v3Yyv ViOL 40 caTeVIHYA JIWOMDIZ IHL
{ovy} Lvedcd GO
(Lo T=T{LIVHdTIY) 166°6)Y Uvdyd 051

102103y f(02i1iv *{DZIANSLLY aamwwaaahou HOISNIAWIG
S VA IR (ST I LGTIVEISTIL S {GTIAS (e T FASLGTIAWI G120 HOISNIWIL

THVYHO0Yd LNdING--I1NdNI
NV OGNV WVES0dd MOTIVZITWILIND MV SV ATTVIISVY SAANTS WY JDHd NIVW dHE

SV AONHARITS NN MO 3R MD 43N

(]

J
o

OLLOWU L

LD

LU VO S V6 By N0 B 406 Y %



131

I+N = MO
0°Z~(T41)9 = [N*T119
SEI-{T5T)9 = (1-NfT1)0
INNIINGD
S+ LTCT19 = {14145
_ 4=t 9 na

¢-N = 1

€ 0L 09 {001 7"({1°1y92}) 41
‘€ INIWILYIS HITIM S3INNILINOID KVYYIOUHd IHL *3ATiva3N ST 5 41
“S3IANILINDD WVYYI0¥d 314L *IAILISOd 41 °9 40 NOIS. 34i Y04 3avw s@ 1g3r v

O.Aiaﬁo.¢\mmnﬂhmuowg\aﬂmﬂvxmmuanN**ZuaHwmumﬂﬁaww
"OILVINDIVI ST 9 IVILIND 3

INIF/INIOY=YIS
Vi d=rN3a

{0°0T468) 1¥W¥0d 201

(NCT=I%CI}A) (20T°S? QV3Y (1°3N°10IGNI) 41
(2dN*T=I*CIJAL {20T°SH QV3Y (1°B3°L31aNI) 1I

_ S u “QvI¥
mquouwu:mhmzouxOum»:azH>4m<m>m:h.uohquuozﬂwx»zoquozuawm

L o

Ol e b e A -y N

)
NoCoOooodw
=

=

1l
H
- "
e -
s e

bt Dt -4 by
"
W

Q00
L]
-oon L H
-~ —D0 D -
]
[
e M

i S S
RS el N 3

S

[»]
L]
oo

LW

BYESNS]

(SRS RS



132

(0°074€1 LvWdG4 G071
2d0d? 1d0d3dX3asn (sCrieyuvay
(0ZI1L1IVHID *{0Z211vdWYD ${02YIVvLvDd *{02HiLvLING NGISHHIWIA

“U¥3IY YV SNy

JUW-0CT 3IHL NI SUIOAYISIY TV ANV UIi0AY3IS3IY d3S040Ud 3HL LNDEY SIATLSTLYIS
°Yl0AYIS3IY MIN JIHL 1V IONVOANILLV TVNOIAV3IEI3Y 3IHI

¥O4 3JAvW 3d¥ SNOT1123r0ud 3HL SNOILDJAr0¥d WNOILVINdOd ISHHL WOYHd
°4I0A¥ISIY 0350d0Yd Il ¥WIANID SLY OGNV SAIQVY 3TIW-00T 40 3710813 V
NIHLIM SITLINNDD IV ¥0d4 N3IAT9 S3YN9Id 3IH4 NO a3svy ST dOL1Ivd HIMOYD)
SIML  °SASN3D  FHL 40 nv3ung °S °N 3HL A9 N3AIO NDTIVINGOd 3H1 RO
g3SvE 34VH HIMDOYY NOLIVINGDG 3HLI HSITEVLIS3 Sd31S TILINI 3HLI 13004

NCIil3ZrOud TVNDILV3¥IIY JdHL SILVEIMUIINT WYYIOES JHI 40 NOIL133S SiAL
0°2+{1¢71}9 = {1*21¢

LLLLLLLLLWL WY

-

*@ILVINITIVS ST {14279

(S

GANTINDD  O%1
(NETYO=(1°T)2
WeM01=1 0o%1 04
T+N = MOT

JANTLNDD 8

X-{rrétio = (I*1)9

1-1I = ro

N*Z=1 8 Qg

0°Z=X

L 0oL 0

INNILNGS QfFT
G°* + ¥ = X
¥={I*139={[°T19
WeMOT=1 0l OJ
gY¢ = X

ph



133

0°0 = 1{N)23y
(NILIVHIO
(NILvivog
(NYLVdKYD
dRNTINDD
{11d0d1S3=T0HdOq

(MOY¥S#0HAOd) + TM0HUDd = {I¥d0dEE3
TdW*T=1 got 0g

v

0°0 -
0°0 =
0°0

Ir

801

-
<t
bt
Q
—
=
!
°E]
[~
o
w
oL
L
=)
L]
=4
<
w
>~
w
I
-
&
o
.
o
W
o
v
]
-l
=]
B
~
w1
W
o
=
L=
v
=2
o)
[
[
L
W
-
a
24
.
=
o
-
[
<
-
=2
[N
o
a
Wit oo

CIT+N = TdK

. ¢d0d3T0Hd0d

10T pL 09 (0T 197211121
e¢I=111

Otl-¥11=211

CO6T-99I%1]17
oaalamxbnano.oaauzcmo
o.oa\nmmm&cilazmac&aHMEO&
(2dDd}0190W = UN3d0d
{1dDd}01901y = 938d04d

| ‘ *3IN1inoYens
AYVYEIT ¥ A9 QIQIAOH4 SWHLI¥90T ONISN Q31¥IN3IV2 ST wolgvy xpgomww:»

HcoomuaHapo.ﬁmoocodmﬁo.mmaoocﬂuw 1VWy0d
wzhwmc.szhmz.Omexmzqdhohawmcmmuxqmwm 19015%s)avay

, ‘av3y €1 SNSNIo

- 7% °N IYINN3A3Q LSYT JHL 40 yvaa INIANT anv ¥y, UNINNEOIY 3HI ¥G4
SNTIQYY ITIw-001 dHL NIH1LHM SILINNGD 3HL 40 NOIL¥INdGd 3HL NOTLIGav Ny
MOVEE RN FUNLIONTax g NOXivV¥3IdO aNv IINVNIINIVW ATdvas JIFUIAVY IH

101

WO wa

901

LDUO o



134

INANTLINOS

(Ciiv = L1v3dd

((14V3IBA-OVSLIVI®GL + OVJLLY = JV4LLV
Jviiivys (C)LlY

{1)1d0d1S3#Iv4Liv & {{HINILLY

Z21-1=7

aNgeALy¥visI=1 011 O

011

°@317300YU4 3¥V JONVANILLY 40 S¥VIA 3AISSIIINS IHL

070 = 11V32yd
Z#N+ZIT = 1UVISI
CW#ZIT & QN3P
TdN = 1NVEGN

0€* = (TdNILY
(4¥V1SI)1dCdLSI*0E™ = (TdNFANILLY
TAN+ZTI1 = LUVIE]
~ " 111 0L ©9
T#N+21T = 1¥VLSI
W+Z F1=0N3C

N & L¥VISN

L

F , o _ . pE* = (NYLV

.bthWmunoahthom- = ﬁzwdzwbb<

B . S . N+Z17 = LUVISI

601 CL 09 (I-b3* kuunznw 41

111

601

“NOT133008d IINVANILLV S0 ¥v3A

T#N=TdN

. (g°09/1514dr ~1
({G°»s (ONS2V2GY* 1! y\ﬂmo 0T1/34aHS Y »(G" *tnxdah0h3x4mux_uuu = JV4ilv

4<Hhﬂzu u:h wwzuzxwhma wmuhHJHuqm uwmhuwawoxorI 40 NOTLVTIVISNI 3HL

°QIHSITIGVLST SI UOL12V4 ITONVANILLV NV °SIILEILIVLS di0AY3S3Y 3IHL INISH

2
3
3

2

©



Wy
[}
— -

- 0°0= NIyioL
0=D=tN110aW09

5 INNTINDGD 411
0°Q009*{IIANISIY = (1)70aS3y
: Q0K = (1JANIS3Y
(1}ANISIY = GIOHr
S* + (IJANIS3Y = (I)ANISTY
WiN=I LTIT og

_ 3NNIINOD 911
COTI)ANISIY#E")~ (I1)ANIS3¥ = (I1)ANIS3N
T-1=I1
W*9dN=1 911 Qg
Y+N=bHdN

, IANTANDD  §T1
0°2*(IT)ANISIY = (I)ANISIY
| -1 = II
EIN*TIN=I STT 0g
0°Z#(*01/3¥0HS) = (NJANISIY

n

"S3WN9I4 ¥vIr0g
OLNI Q3LYIANDI N3IHL Iy SNOIL23royd 3S3HL “d3123r084d S1I INIWISIANT
TVIINIAIS3Y *YI0A¥ISIY d3S0d40¥d 3HLI 40 SOILSIY3LIVIVHD 3HLI NO Q3asve

E+N=€dN
(ST)I00S3Y* (STIANISIY .ammwaoczou..mﬁu>zmzou NOISN3WIQ

: "31VYINID YTIM YI0AY3S3Y 3HL ALIALLIV Q31234X3. 3HL
ONV ¥I0AW3SIY d3S0d0Y¥d 3HL 40 SITLTIHIVY VI 1ISAHd dHi 40 SIsSve 3HL No
SIUNLIANIIXI AN3WLISIANT a3123roud 3S3HL S31vINoiv) SNOILONYISNI 40
dNOY9 INIMOTI04 3JHL "1J3r0¥d INIWANNOJN I d431VM ¥ A9 QIONGNT 3 Yy 1VHL
S3YNLIANIdX3 INIWLISIANI 3HY 31VINIVD D1 s1 WVY90¥d 3HL 40 NOT1D3S STHL

LLOUWY

Vououwuououuw




Z+N = ZdN

0°2/(380HS/({0°001/4S10)*{0°000T/{NIYLOL + LiVIOL})ti= (TANFANIWOD
INNIINOD 121

fIJANISIY + NTY¥L0L = NIWiOl

WeN=I 121 0Od

°SINNOWY ¥V1I100 04 GILY3ANDD NIHL ST AINIWISIANI TVITEIWWOO

JHL °¥I0AY¥3S3Y G3S0d0¥d IHL 40 SITISTHILIVEVHDI ONILIWIT 3L 3IZITI14N
0SIv SNOILD3Ir0Ydd IS3HL  °031I300Ud S1 INIWISIANI AVIOUIWWOD 3HL
SEN3IWLSIANI TIVILINIQ3ISIY IHL ONV JINVANILLY 03133dXd TV1IOL NOd4n G3sve

AANIAINGD 021
(C)AN311vY + 11V10l = 11V1i0olL

°@ILVINIAVI ST YIOAYISIY JHL ¥0d FINVAONILLY d3123r0dd Wi0lL

(C)LIVIND # (4#682° - (Y3ddOd * 0G°E1l}) (f111VHID

(CYLIVLIND * (T14Z2° + (¥3ddOd#%21°1-}) = (r)Lvlvos

{C)LLIVING » (Z2L%0°T + (¥Y3ddOd # 8€£°21-1} = ([ }LVdWVYD

{CIANILILVY = (LH»19°1 # {¥3ddOd=Te°LZ2-}) = (FILIVIND
*¥1V0 31dWVS JHL 40 SISATVYNV IHL HONOYHLI A340TIA3Q IU3IM SONI14NDUYI 3S3HL

JINJId *JFBSLIHOIS ¢INS “WIMS €

HSId4 OGNV LvOag =¢

diWv) °1

3ANTIONT HOIHM
S31¥0931V3 NOILIv3Yd3dy Qvodg J3YHL AS NMOQ N3XA0YG ¥3HLu¥Nd SI 237Td4WVS
JHL 40 S1INS3Y JHL ONTISN °*3INVAONILLV 3QISIN0 FHL  °*3IDINVONILLVY 30IS
~1N0 3HL ANV S3TINNOD SNONSILNGD 3HLI WOYd4 3INVONILLV Tv301 OLNI NMOO
N3M0WE 3¥v SNOILD3Irodd 3IHL 43IDNVONILLIV Q31337 0¥d TvliOl 3HL NO Q3sve

W LYVISN=r 021 00 811
(100" = 3WISIAd! + Y3dd0d = AY3ddOd
BIT O1L 09 (T°3N°ONIL3IWIII
0°0 = 11v101l

136

LOLLOLOLL

(SR SN

LWRLLLLRWLL



137

*IONVNIAINIVW UGNV SNOILVY3do $S3dN11ANIdX 3 NDIL2NY1SNGD 3wy SINdN1
3S3HL S39VLS IATIDIJISIY dHL ONIYNG °i93rgud IN3Wd0TIIAZQ YI0AYISIH N
0L 39vingivyliv SINdNTI 3HL 40 v SANIGWOD NOllvnos INIMOTI0d 3Hi

: ({fILIVHICT
* 8L°T) ¢+ ({r)ivivog « 0N¢Mu+anﬂww<mzﬁue mco¢uugﬂuumx

GL°T o IIGSIHIIS IS

A | JINIId SWIMS
92Z°¢ HS13 ¢Lvog
60°% ¢ , dHY 3

S i : S SMOTI03 SY 3yvy g3sn
SIUNLIANIAIXI 39vy3Av JHI  CALIATLODV w>4hummwwumrhxhhz DwZHmzcuwmq

“37dWYS IHL Woud amzmqhmo_smmm:huazwmxu adzouhqwmomm JOVAIAY 3EgH!

WeN=r 2171 Qo

. °03L1VINIIVD ST T3daW IHL YOH LNdNI TUNOTLVIYIIY gH) “SWOLVYIWIIY 40
JUNLIANIAXI. TVI0T I9VUIAV 3JHL aNy FINVONILLY Q3123r0¥d ATWV3A THL ONISA

" 0°000TIE*(IIANTHD) & (117100K03
L GI0HN = {1)ANIWDD
.. {IIANIWO2 = GQIOHN
-S%% (IJANIWOD = (ISANIWOD
_ -7 'W*TdN=I €21 og
_ _ L o JNNILINDD 272
(ITYANIWQD*%° - (IIJANIWQ) = (114N1WO3
A o S TI~I=s11
R . WY€dN=[ Z2T1. 0g
o.maaaaz.>szou.u_.Naz_>zmxou

3ANILNOD €21

1

LUP VY.

LLOLVUDLLLLLULY

[(BRS NSNS




138

(#°1=1 S(1)VHdIV] (0001°9} 3LT3M

°NILII¥M JuV SNOILJ3rodd

INIWLSIANI 3HL ATISYT GONV N3AI9 3d¥v SNOILJ3r0d¥d TVYNDILV3IVIIY IHL NdHL
sNJLIIUM SI NOILLVWHO4NI 12VdW! JHL ISY¥Id  °SWYHI0UdE8NS S11 ONV 1300W
JHL A€ Q31VYINIS NOILIVWYO4NT 3HL SILIUM NOILI3S 1IN4LN0 IONIMOTI0S 3HL

INNTLINOD

ON3/710L1 = (11}3
(I})dW3*101 = 10L
INF/(1}HdW3 = (1Y

Wti=1 1% 0d

_ *3IW0INI ¥VIA 3ISVE 3JHL
410 JOVINIONI4d V¥ SV 03SSIudX3 3V 3SIHL °*WVHEO0UdENE 3AILII4SIY 3HL WOUd
WY¥90Yd NIVW 3H1 0! Q3aN¥NL13¥ SNOILVYINDIVD LOVAWI ¥V1I00 3HL ONIMVE

00 = 101
(WGT%24A%E4dW34943)¥31150d TIVI {0°0°19°(T1*T10) dI
(LIIONT *WENSGT*Z5A%d*dWI* 043 )3LVO3N TTWD (0°0°11{T*'T)D} I

*SIsSVE ATIVIA
¥ NO 19VdWI ¥V1700 3HL 31VINDTVI HITHM SHVYYI0UdUNns oMl 3HL dO
WIHLI3 Of TOYINOD SUIASNVHL WY¥O0dd NIVW IHL *9 IVILINI 3HL NGO G3SVe

INNIINGD <
T*000T/(r110aW0as +1
(°0001/7(0r1300S3Y} + dX3ISN + (“000T/(C}334) + (FIA = (A

*INIW
~d013A3Q IHL 40 ¥VIA HIVI d0d4 LIOVAWI DIWONDODT 3HL JLVINIIVI Ol SWVHD
-0¥daNns 3IHL YO AYVSSIDIN SI SINANI 20 NOILYNIGWOD SIHL  “INIWESIANI

IVIDYU3IWWOD ONV ¢ EINIWISIANI JLVALYd *SIYNLTON3IAXI TWNOILVIHIINY

DL LLY

1%

LLWwo o

LLOLWL L

11

(SR RS R R S



(S00T°913114M

(C°GTd°FHT XTI 0°GT4*XET*8°BTIXB20°GIHXIT*ZISXOT*OHT }1VNYOL
e AANTLINGD

(I1339°(I)AN3LAVE(TILVE{rDd0dIe3® ] (TI0T°9NILIuM

Z1#I=r

WeLUVISN=1 €11 0Q

(AINGW NOILVIUIIYHITIXECT*IINVANIILIVHOT®XT

LT°Y¥0LIVd IINVONILIVHLI®XZTSNOILY INdOdHO T X4 T YVIAHYXO T OHT ) L VWYO04
{LOOT*9) 3LIuM

(SJTLSILVES NOTLDIrOodd V3IYV INVIHIESX8HS THT ) LVWUCS
{900T¢9F JLIyM

(WEEAN=T (1D (T5VE{I)dWaA (I A%T) (Z00T*9}ILIUM

ed+N=¢ dN

(%1% 01 HY*%I1® Q3IYIAISNOD dN~T1T14 LSOAHYZSXLESOHT I VYWYOS
NONI®EANT (S00T*9) 311uM

L+ONTI=NGNI

. E+0ONI=CQaNI

{2dTTdN=1° (1) {1V  (I)dWBS{IYACTIX (Z00T%Q)ILTYM

(%1% ANV HS*HI°¢ dN-TTT1dHBSXBHSOHT } LYWYOS

ZONI STIONTI (%00T*9F 311YM

Z+N = 2d1

T+N = 1d1

¢+UNT = 2aNI

: T+ONI = TONI

(#1° 0L HY*Y1* NOILINYLENODIHET*X9%*0OHT} 1VWHOL
(8°B13°X0T B 8T XY T Z GTASHT X642 °STA*SHTSXTTS2ZI*X0T*OHT )1 VYOS
(N‘T=12LT)3D°(TIVE(IVdW3* (TI}A*T) (2001°9) 3LTuM

ANI®931 (£00T*9) ILIYM

{/1IVANTH 4X9¢Z
T41IWdWI 39VINIDUYIAHLT *X9T*LIVINT UV ITOAHET* XOTESININIHO ¢ XGT S yVIAHT

1101

£11

1001

9001

5001

2001

€001
¢0o1

HEXOT/IVLIOLHG *XTZ S ATUVIAHI * X9Z *ATUVIAHO® X6 T® AINOWHS S XOE OHT § L YWIOS 1001

(100149) 311uM

L B

J3r0dd YIOAYISIY HBT*9VH* 40 LIVAWI JIWONODI JHLHEZ*XTESTHIYLIVWHO0d 0001



140

anN3
Ndni3d
IANTINOD 01
JNNILNOD 11
(rez)3 =(¥N)dW3 + (1)dWd = {I}dW3

r-1 = M
T 1=F 11 00
-1 = 1

0T 0L 09 (1°03°1) 4l

(T¢T)3={1)A = (1)dW3

W¢Tl=1 01 Od

(W4G61%249%3)31Nn0¥3 VI
ﬁmﬂ_>.Ama_mﬁnmgvmzmanmauwuwaamAuN_o NOISN3WIA
. 3

*q 3JAILISOd Vv IATO SNOTLIONGD 3

IVILINI 3JHL 41 NOIL¥TINDT¥D 1D0VdHWI W¥1100 3JHL ¥0d4 S1 Wvyo0ddens STHL 3
3

(WETSHSASEedWI¢9%3)311S0d INLINOYEANS
SOd 21481¢
Y
. . oSt 01 09 4%
(0°CT4'XS40°GT35XG40%GTI4XG40°GTAPXS ¥ OHT) L1VWIOS TTT1
(W*1WVLSN=IT
C(F)1LVHIO *(FILVIVOS *(FYLVdWYD *(rLiLvinotr) (T1T1491311uM
(THT}LVWY02 ZTT1
(ZTTT*9Y ILIWM
(2614 $HTEXH400°000° TEST
HOT S%b $0° 64 XGT#Z G T4 SHIXE 00 °000° 9$HEX % 40°SIXOT ¥IXOT OHTFLVNUCS 0T0T
(WOTN=1 *(1170aW0D° (1)ANTWOD*(1)700S33¢ (1}ANISI¥¢ 1) (0101151311 UM
(2°GT44$H1*XES00° 000 9$HE X H*0° 5 *XOT*H#I¥X0T  OHTILVWEOS 600T
(N)10GS3Y¥ S (N)ANISIHEN (600T49)IL1uM
(SHYT10Q IVAOLHET*XB ¢ IOVHIAVHL XS *HIGWNNHO ¢ XSTS¥YTI00 VLT

.OHIma.xcpwo<dw><Ihnx¢ammm232xoaxm¢x<w>1¢axmﬂqudmuumzzcuxoﬁij¢ﬁJ<A

IIN3CQISIYHTIT ¢ X9EOHT//SNOILD3M0NUd INSWISIANTHZZOXGGY HI®THT I LVWHOS 8001



2

(WeTH?*943)31n0Y3 3INIINOYENS
_ © Y3 21441s

an3

N3nt3y
IANTLNOID 1%

(119 = {1})duW3

Wel=1 1¢ 0g
INNTINODY 02
TTIA%EE® = {I)dW3 = (1})§ 0%

_ 0Z 01 09

(I)A%G° = (I1dW3 = (Ilg

0% OL 09 (€+N°19°1} 41

0% 01 D9 (Z#N°B3°1) II

0% 01 09 (N°B3°1) 41

0% 01 09 (N°L1°1) dI

0% 01 09 (T1°3IN%QI) 41
3ANILINGD 12

(F*2)13 *{IHN)dW3 + (I1)dW3I = {1)dW3

F-1 = Iy
17141=r 12 0q
-1 = I7

0Z 0L 09 {1°03°1) 41
(T)dW3 =(1)8
(I*T}I3%(I}A = (I)dw3
W¢l=1 02 oa
(W*S1*249*3) 31noY3 1IvD
(STIA*(STIB (STIMWI* (ST*2)3°(ST*Z)9 NOISNIWIG
A J
*O 3ATLVOIN Vv 3AI9 SNOTLIGNGZ IVILIINI 93
dH1 41 NOILVINDIVD 1JDVEWT ¥v1100 3HL ¥0d SI WV3304dans SIHL 2
J
(QI“WENCTAH A dWI*D43)31VIIN INTLNOHEANS
93N J124dI¢



harid

142

anNd

NYnt 3y

. INNTLINGD
TT¢219/4 1A X3~ (TrdXa) = (1%¢2%}3
(1*2)9+S = 7

(1-11- 0 = §

%1 01 09 (10"=L1*({1-F*¢2:13) 4dI
1 0l 09

(14231970 (A)dX3~0°T2 = (1¢2)3
2T 01 09 N1"19°1) 44}

(14219#Y = A

I-0 = 4

W¢1=1 11 00

IANTLINGD

(I*T9/7(0°T~-{X)dX3) = (1*'11}3
(147199 = X

W'i=1 01 0Oa

(ST¢2)13*({ST1*2)9 NOISN3IWIQA

vivas

¥1
11

21

01

J

°9 40 SNOILIONGD TVILINI 3HL NO 3

EN3ION3d3IG ¥3ITJILTINW JHL 40 NOILVINDIVI 3HL W04 S1 Wvddoudens SIHL 3



:
g
A
<







INPUT FORMATS TO FORTRAN IV PROGRAM
FCOR THE COMPARATIVE-PROJECTION MODEL

Card Card Input
Number Column Format Description
1 1-24 LAG Name of the project.
2 1-10 F10.0 Land area of the contiguous counties
in square miles.

11-20 F10.0 Population of the contiguous counties
for the base year.

21-30 F10.0 Aggregate income of the contiguous
counties for the base year. (given
in G00's)

31-40 F10.0 Aggregate agricultural income of the
contiguous counties for the base year
(given in 000's)

41-50 F10.0 Population of all counties in 100-mile
radius,

51-55 F 5.0 Distance from the nearest population
center over 25,000. (in miles)

3 1-4 14 Year construction will begin.
5-8 I4 Year construction will end.
9 I1 A 1 if hydroelectric facilities will
- be installed as a part of construction,
blank if none are to be installed.
4 1-10 F10.0 In as many fields as necessary,

11-20 F10.0 the yearly construction expenditures

21-30 F10.0 given in thousands of dollars. Must

31-40 F10.0 be one field for every year of

41-50 F10.0 construction. If hydroelectric

51-60 F10.0 facilities are installed after con-

61-70 F10.0 struction, must have yearly inputs

71-80 F10.0 for these expenditures.

5 1-10 F10.0 Estimated average yearly expenditure
for operations and maintenance.

11-20 F10.0 Total population of all counties within

100-mile radius of the proposed reservoir
at the beginning of the last decennial
census.
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Card Card Input
Number Column Format Description

21-30 F10.0 Total population for same area at the
end of the last decennial census.

6 1-10 F10.0 Surface area of the proposed reservoir
at its normal operating level. (acres)

11-15 F 5.0 Miles of shoreline for the proposed
reservoir at its normal operating level.

16-25 F10.0 Total surface area of all reservoirs
over 2,500 acres located within the
100-mile radius of the proposed reser-
voir. All taken at normal operating
level.

26-29 F 4.0 Number of reservoirs used in calcu-
lating the total area.

30 I1 An indication whether a major metro-
politan area lies within the 100-mile
radius. A blank indicates no such
area and a 1 indicates there is such
an area and it is over 80 miles from
the reservoir.

31-40 ¥10.0 The difference between the distance of
the city within the 100-mile radius
and the 80-mile minimum.




APPENDIX C






149

*£9~gGsT ‘sexal Fo L3Fsasaruf
“MoTAaYy Ssoufsng Sexal :elep 3tsodep pue ‘3dyesea yeisod “1Tqaq {£9-£G6T
“Iamog JurAng JO AQAING S,JUBWISBUBY SO[ES BIBP LITES {TB3121 pue 2WOOUT :991NOS

*B8IBTTOP JO SPUBSNOYI UIy

L0Z°€29°T 20T€Z8 098°68T°LZ 8TL SE6 6L £06°85E°T €961
190°916°T TLTEE9T T T66°TIV TT 98Y 6T LE 066°9%Z° 2 2961
T65°08€°T 9€0°66L 669°CTETT 6TL*996°CE ZTS*90T 2 1961
ZZL°5seT %96°902 z9£°0L8°0T GZ6ET6 0L 080°€20°C 0961
68L°8YE°T 006 ‘T%S 696°9Z€°6T 088902 “0¢ T29°6.8°T 6S6T
9%76°692°1 ZGLGhT - 8ET“8ES 9T SgE‘0SL¢LT 292°98L°T 8661
L6 TLT T ghcL - L9 9EEST 6T6°850°8C 9009 L‘T LS6T
L6 ETT T #00°8€R ‘2 8TS €8T ET £12°€88°92 0%8¢ZTY 1 9661
ZLS°E9T T 7L9°099°¢ 808°2ZL°TT £€8e0ov e £99°9€E ‘T SCHT
§Z6°TTI01 896°ZLT 966°08E°TT G9G 6TZ TT 6Z0°T9¢°T 66T
08.°820°T w9168 - TGS ‘vHy 1T SSZE9T 02 129°€8Z°1 £S6T

xSoTesS #SIVUAIITIITA GRS ERET xS1TqQaQ youmodug I}

123194 31sodaq qued 181504

£96T — €66T

‘XAGNI OILAHINAS V dOTIAHQ OL SISXTVNV NOILVTIYHOD
ZHI NI @dsn NOILSNOH 0 XLID HHI WOdL Vivd

OT dTEVL




150

“Iom0g Bufing JO A9AINS §, 1UsWDIBUER SO[ES

*£9-CCHT “SvxaL JO L3TSIBATU(
‘MoThoy Ssoufsng Bexe], :ejep JFsodop pue ‘jdyedox Teisod *3IFqeq {€9-£G6T

:838p SOTES TTEIS1 puUER awWodUJ

1901IN0§g

*SIBTTOP JO Spuesnoyl ulx

789°88%°T 86C°G¢E 00%°*L€0°LE 925°09L°CYy LEE €88 T €961
TL8ETY T 64T°190°T 96Z°%9¢ °T¢ 085 “9TE‘TY 98T 8YL T 7961
T89°€0E‘T L6°98L 968°8€T°0¢ 00%“6ZY° LE 899°6€9°T 196T
z08°08Z°T £50°y8 808°856°87 685189 “%¢ CTLETTIS T 0961
#H0“vET T 952026 19€£°08L°9C £2€°LTSTE GL0°89€°T 6S6T
TLZ CST T Z9%°TE6 ZE6°T06°T2 Y6 EL6 LT BTG “6EE°T 8661
G60°8ET‘T gESTE - 96€°69€°TZ SHS 9TO LT 959847 T LS6T
LS%°6L0°T g6y Ly - £16°768°6T %02°085°6T THG 8%T T, 9¢6T
9Tz 9%0°T 1% A T4 626°LZ%°6T %6£°89T%T 60T LYT‘T GS6T
LL6°€EL8 LSL°TST 6€8°SHE 6T 0L9°%6%°1T 059°GCET T YG6T
216°256 87088/ ‘T~ 6ST 86Z°8T G8L9%8°6T 96T°901°T €561

»SOTES ¥S9oUaXBIIT(Q §1dTa09Yy PEESSEN ¥ouwooug FEEYS

TTe3I9Y 31sodeq ueg Teasog

€96T — €66T

‘XHANI DILIHINAS V JOTEAHA OL SISXTVNV NOILVIZMNOD
HHI RI @IsSn SVITVA 40 ALID HHL HO¥d VIVQ

9g HIEVL



‘MITADY Ssauleng sexe],

‘Iom0g Jduting JOo ABAINg S, ]UsWOSEUEBR SO[ES

*€9-€£66T ‘s¥xal Jo LJysIaatug
:e3ep 31sodop pue ‘3dyedex Teisod ‘31qag fE£9-€GET
{B1Bp S9TRS TTEISA PUE PWODUT

:921IN0g

*sIBTTOP 3O Spuesnoyl uly

980°L18 96T°2ST 068°CSZ TT €€L°996°8 660°900°T £96T
£8£°19¢ 870°¢c€e 806°8%S 6 918°98Z°g 789166 2961
¥8%°989 006°s22 rA T R A% ol ¥89°209°¢ 0Z£868 T96T
96.°6/9 96£ZZ2~ 668°928°8 £69°072°¢ £0E“6T6 0961
890°989 9£T°Z8T 066°9.€°8 6£T°€TL L £48°128 6S6T
TL9°829 897 GLE 8ZGHER L 0£5°86%°9 68T1°€8L 866T
06S“L6S z6Lg8 - 0% 69%“9 T96°S%1°9 G80°¢se LG6T
6L7°986 #96°€TT 0€Z“STL 9 £85°808°¢s 9y “6TL 966T
S1Z°229 808°%8T LET L6% 9 0€L°028°S 018999 GS6T
£19°€ES %98°08T- ¥10°18€°9 968968y 0T% %19 %561
Y18°LCS ZTE“HYyL- STS°E86°S 609°209°y c00°ZY9 €561
PEEY G PEERLEEER F ST 83dTa09Y *83TqaQ *9WOIUT B9y
Trelsy 3¥soda(q jueg Te3I80g
€96T - €561

‘ XEANI JILAHINAS V JOTAAHA OL SISATVNY NOILVTIdd0D
ZHL NI Q#S0 OINOINY NVS 40 ALID FHI HO¥d vIva

9¢ HT4VL



152

e e y—

‘M3TADY SSaUTSNg SEXS]

ie3ep 31isodap puw

‘1amog Juldnig 3O KoAIng s, JUSWSBEUER S91eg
) i

*£9-£G6T ‘sEXaL Jo L3Tsiearup
‘3d1ed9a Te3sod “31qa9q f€9-£GET
i¥3Ep SaTES TIEIa1 pPuBR awodUI

1921nog

*SIBTIOP JO SPUBSROYI UTy

£65°92 79T 61~ 6LL°L6T C6L°65T 488z €961
Y€L°6T 82Z°12 TvZ°69T T0S HET €/€°92 7961
L0S*%T YOE LT 090°SLT 628°2Z%¢ UTAR A 1961
%8€ ‘4z 210 ZT~ EZT LT LEZcEL 0.%°8z 096T
0EY HZ 9ETET 2E8°TLT 1¥4 A AA o%L T2 6S6T
T16°1Z $8E ‘HZ T9T Z¥%1 79Z°8LT 11022 86T
0Thzz 966G ~ T65°ZZT 60Z°1ST YA N A LS6T
£€19°1¢ %20°2T £60° 40T Z09°9€T 990°€Z 9G6T
00€ ‘€T 97O #T £6L°70T C69°4TT 656°1C. GG6T
£00°¢€Z [AXAR N 989°G6 $T6°ZTT 8Z€°1Z #S6T
c08°€e 086°6Z~ S08°T6 66£°06 L1112 €561
»S9TEeS #SOOUBAIII TG sydyeoay ¥5311q2Q ¥9WOdUT deag
Tre3oy 3T80odag yueq T®1804
£96T - £S6T

* XHANI DIIAHINAS V JOTEALQ 0L SISATYNY NOIIVTINEO0D
ZHL NI Q@3S0 VSTWVI J0 XLID FHI WO¥d VIVQ

2% FTAVL



‘no1ADY mmwuﬂmzm Sexa], :ejep jrsodep

*E9-E£G6T ‘sexa] Jo L3Tsieatug
pue ‘3drevax Teisod ‘31qag {E9-CSET

‘1emog Buring jo Keaang 8, JudlloBeurRy sareg $EIPp S9TES TTe3al pur swodug

:92ano0g

*SIEBTTOP JO SPUESNOY3 UIy

269°%z 09€°GT T49°99T 0zE“ L6 00T LT £961
698°ET 9.%°0T GOTEET TSY 98 9€9°9T 2961
099°2z 968°%y - LOL9ET 0€0°98 0ST 9T 1967
z79°z2 9.6°¢C - 066°9€T 065°L8 LTTLT 0961
199°22 96z €T8°GET T99°06 TS 8T 6S6T
SH8°Te 9SH CT VEARNAN 601°88 LYy 8T 866T
ET0‘ET 086°T ~ £EL H0T [56°c8 8T6 LT LS6T
09T°1Z 89.°¢ 98Z°€0T ¥€0°18 GL6°ST 9S6T
88L°Te 9.6°S 940001 EvL°9L TLYET SG6T
6491 960°‘¢ 822°L6 0ZT0L SZ0°0T 7661
SHO* LT AL T9T°L6 9EE 1L TLL°8 £56T
g Sat1eS % 830usIaII Qg s3dyao9y ¥5371q99(Q yowoouy Ie3}
TIB3I3Y 3¥sodaqg jueg T®ISOg
€96T - £66T

* X4ANT DIIFHINAS V JOTHARA OL SISATVNV NOILVIZHI0D
HHL NI QS0 NOSYAANAH 0 ALID HHI WOMd VIVQ

26 T4V



154

*£9-€66T ‘sexay Jo L3FsiaaTun
‘MITASY SssuTeng sexsj :®3ep 3fsodop pue ‘3dyoosa Teisod f3yqaq f£9-ECEI

“I9M0J SuTAng JO AeAlIng §, JUSWISEBUBH 6o BS 1®IEp SITES TIEI21 pU®R dWOIUT :3DINOG
' T T P

*SIBTTOP JO SpUBSNOYl uIg

CES YT 1879 0S8°L0T 9TLTTT 800°¥T T96T
€TSSyt LT - 669°T0T 80€ “SOT 9ES°TT 0961
989 4T 6S€ 095 °00T 666 °‘€0T 6%8°6 6G6T
606°CT S89°Y c89°.8 £L2°88 %656 8S6T
78041 6%0°C 906°8¢ YZYE8 9746 LS6T
€T1ZYT 099°9 - 616°69 0E% 94 9L1°6 9G66T
9y o1 9/9°LT CE8 6L 6Z2°SL - cZ8‘s SS6T
£6%°TT ATl 999°9/ L96°EL 99+%°g HC6T
TSE“ZT 006°€ TEE°L B L A 4 vET8 £G6T
¥E9TBS %xSI0UBIIIT T s3dreosy ¥83Tq9(q youmoduy aeag
1IR3y 3rs0deq yueg Te3850d
T96T - €561

‘XZANI OILTHINAS V 4OTIAEA OL SISATVNY NOILVININ0D
HHL NI qES0 WVHNTIE J0 AILID FHI WO¥d ViIvd

99 HTEVL



=]
x
5
5






7
wy
—

: .moanmﬁ ‘193ud)
BlRQ TEISO0gd *80T3J0 umom ‘S 'n .muwv unﬁouun Telsod igg- hqmﬂ ‘sexa]

Jo huﬂmum>ﬁun ‘MITADY SEeULsNyg Sexa], :ejep 3JTsodop pue ITqeq {€9-/w6T
“Ismog Buring Jo LeAling s , JUBUIZBURY S9TES :ejep Sa[es [IEISI PUBR sWOdUT

$901nog

*SIBTTOpP JO muﬁmmﬁo#u Uly

700°62Z°1 £€21°8¢€6 LE6°ET €L9°211 699091 €961
€ET EST T 6.2°888 L6T°9 9.0°S0T T89°€ST 2961
069°ZE0‘T LET°88L TE0°E 899°96 %68 yyT 1961
GEZEL0°T €ET99L £L€ CS6°T6 9LLYLT 0961
S€5“686 79L°¢2L 88c°c 9¢h 88 6%6°GLT 6561
9LL°0TOT €08 9%L £26°9 GET°%6 £18°191 8S6T
878°%¢E6 0£0°669 y1xs 0L0°88 6T LYT LS6T
760°€s8 %9229 £96°T - 969°28 ZTL 69T 9G6T
$S6°€86 260694 cH9fg - 2€9°¢8 #L8°9€T CS6T
068°EY6 LLS 8YL geT - LT6°€9 9€G TIET %G6T
6£8°861L 68866 8ET - 81IE‘%9 208°GET €561
8LL°TS8 16%°889 9€9°¢ 8 9 608°€6 7561
26T°95L §50°809 9€9°g 8% °9¢ LIT°98 1661
%86 166 6%8° 4y 778 TTL°2S 708°SL 0S6T
TL0°h6Y £79°96€ Ti8°7 £66°9¢ H99° 66 6%6T

Te307 ¥53dya09y xE90UIATIITA ¥S9TeS ¥oumodug aes}

TEI804 3Esodag jqueyg TIBI9Y

€96T - 6%6T
“ AINNOD T1Ad

404 VIVQ LNdNI XdaNI DIXIHINAS

PT W'I4VL



*£9-/46T ‘I93URD
e3Bg T®Is0d ‘°201I30 3804 °S N :uivp 3dTedoa TeIsOd (g9-LyET ‘SEXS]

J0 A3TsisATup ‘MeTAdy SSoUfSNy SBXa] :®3ep 3Fsodap puw ITqId €9-L¥6T
“Ianog Bujdng JO AoAINg B, jUSWRSEBUERY SOTBS :EBJEp SOTRS [TEISI purR AWOIUL

$90IN0§

*gIBRTTOP JO SpPUEBSNOYI UIy

yT6°€9T 628°€0T 8GL %#10°8T ETE‘TY €961
z98°¢€ST 08866 SERT €90 LT %05 “6¢ 7961
LEE*LET 0£zZcs %99 896°ST Sev*LE T96T
TL6°921 ZTI‘6L 6LT , LLE ST £0€“z¢E 0961
T0L°T1T TGS €L The G66°HT - ETI8°€T 6S6T
768°601 67 'vL Ve T 7€6°9T LTTLT 8561
TIZ %01 6GE°TL %19 #9C 9T ¥€9°GT 1661
9€Z 10T 096°0L G6T - €L8°HT 865°ST 9S6T
0ZE €01 9¢6°'€L 612 = 9GZ ‘%1 LPECST GS6T
689°96 81Z°2L e - 116 ST9°ST 7661
169°L8 06Z°19 rA A £0L°6 089°9T €661
I10°16 LZE£°99 c8T T8L°6 8TL YT Z66T
068°SL L68°0S 85¢ T00°0T YLL*YT 166T
T16°89 £60°cY SoY £EE‘6 0ZT%T 0S6T
0LT°L9 ~ %68°tY 89¢ r44AN 96L°ST 6761

Te30] ¢853dyo09y ¥ 599Ua19331A ¥89TeS ¥OWOIUT aeax

Teasogd 3¥soda(q yueg TI®I=Y
£96T - 6%61

¢ AINGOD TTAKEOD
¥0d VIVCQ L0OdNI XHANI DILHHINAS

158

PZ dT4VL



vlRq TRISog
Jo huﬂmuwbﬁcb

‘20T330 umom,.m ‘N :elep 3dredex Teiso

‘MITARY SSoUlsng SeXa] :®

‘asmog Buting Jo

AsAang 8, Jusmsdsuey saTes

"€9~L%6T ‘Ia3usp
d "€9~L%6T ‘sexsy
I8P 31sodap pue 31qaq fgg-zvgT
{BIBp S59TBS TT®3Ia1 puw amoouy

192anog

"SIBTTOP JO gpuesnoyl uyy

TS 16T 608°€YT SY8°T L9E° T £06°L2 €96T
022°Z61 86Z°6ET 8T9°T 60€°YZ $66°92 2961
69T°H81 ZEEZET 8%0°T T98°¢cz 826°97 96T
LST88T LESCTET gL - £9Z°ye 8LT¢e 0961
STheeT TET6TT €L€ €€0°sT 88L°LE 6561
L81°98T T06°82T L%S 690°zz 0Lz se 866T
900°94T 98% 02T s¢y - TL6°CZ £L6°2¢E {661
796°9.T 6L0°Z2T L16 £65°ze L0 Ee 9661
88E°LLT 9Z0°TZT A 009°¢cz 06S°2ZE 6S6T
TOE ‘Z8T T96°92T e - SIv‘ee 99/°2¢ YS6T
2s8e8T 80%HZT oy - 16262 £66 ¢ £S6T
SE6°LLT GCZ 1IZT L0S L6 Ge 9/9°0¢ 2661
0TT €91 £60°ZTT Ly8‘z - wThice ovv*ez TIS6T
9€0°69T EET HTT 68L°¢ GZl¢cT 68€°1¢ 0561
€02 %St 688°TTT 0t - CT9LT 669 47 6761
Tezo7, ¥81dTe09y ¥S90UaI8IITI(qQ x99Teg yIWOIUT aeaz
Te3s04 3Isodaq jueg TTeI=y .

€96T - 6%6T
‘AINQOD TITH

H0d VIVA INANI X™ANT OILIHINAS

PE HTEVL



160

*€9-L%6T “223u8)
BIRQ TRISO4 ‘90TJI0 IS804 S °'n :eaep 1dyedaa TeISOd (£9-/H6T fsexal

Jo A3TS81sATU ‘MITASY SSIUFSNY SBXA], :BIRp 1T50dap PuB 3ITqsdq €9-/%6T

“Ianod Buring JO AoAINS B, JUcWOSEBUEl SI[ES :BIBP SIS TTRISI pur Iwooduy

$92IN0g

*BIVTTOP JO SPUBSNOYI UIy

€E€L 20T 9/€°9/ 890°T LZ%°0T 798°%T €961
72€°00T TLLYL 878 862°0T yZh T 79671
962 L6 L€£8°CL L8¢E 9€0‘0T €0 HT 1961
£%0°T6 867°L9 8TE 7/T°0T £6Z°%T 0961
Li%°98 L60°T9 % TZ%°0T S0S“HT 6561
986 y8 €0T*T9 164 £88°0T CO8°TT 866T
£96°08 050°6¢ T0€ TT0“TT 065°0T LS6T
66L°GL GLL*ES Z8¢ ZyLoT 00L°0T 966T
L1894 Zowce 8¢ 9L2°0T T96 0T CC6T
026°%9 CT9 Sy 0T - 29.°8 059°01 56T
G9E°EL 89€°TS 80T - 429°6 TEYTT £S6T
LIEEL 88T°¢S 828 €6L%6 806°6 7661
8.8°99 8cz Ly LTy - T65°6 99% ‘0T TS6T
£8€°99 £79°9Yy £L9 166°8 9TIT 0T 056T
86909 o6 vh TT - 849 rATAl] 6%6T
TE30% x83dyeoey y 890Ul IITQ yS5o1Ees §9WODUT" Iea}
Teasog 3¥sodaq ueg 11839y

€96T ~ 6Y6T
¢ ZINN0OD Andsod

404 VIVAd ILNdNI XHANI ODILHHLNAS

Py ATHVL



—
O
i

Y

_ _ *€9-L%6T “a93u3)
BlBQ TBISOd “‘90FIJ0 3504 S °n sejep 1dravex TeISO4 fg9-/w6T ‘Sexal

Jo A3Tsa9ATuq ‘MSTASY Sseulrsng sexa] :2Iep IFsodap puw ITqRq f€9-/H6T
“ISmog TuTAng JO AoAaing 5,IUsWLBUEH SE[ES :BIEP SoTBS TTEID1 DUB 2WODUT

$92IN0%

*SIBTTOP JO SpPUBSTNOY] Uy

06%°0%Z 99y G/t 86€£°T %L0°9Z %66 °9¢ €961
¥8€92T LTy v91 0z cz9°¢e TTIE“9€ 7961
Z1E°622 $LE19T ¥66 €96°%2 T86°S¢E 1961
VT A £9L°86T 6L - S6LHT 6LZ°9¢E 0961
011022 622 €ST 1874 856° %2 8T 1Y 6S6T
944602 LYS6nT 8Z7°1 899°€T £00°S¢E 8561
S¥8°60¢ 0ELZST €82 0€T %2 009°Z¢ 1S6T
wi6 112 T8H %St SZ0°T %68°€2 7L6°2¢€ 9G6T
09L°%02 £65°8YT 186 909°¢Z 0{9°T¢E 6G6T
S8 86T 880° 941 9%z %9L°T2 L8Z°2¢E 9G6T
996461 £ZL6ET 942 670°€T 9hG ‘¢ €661
6/T°C6T L6G°LIET 0ZI‘1 LEZTEET cZZ 0¢E ZS6T
682°CLT 9L0°¢€2T rA A T20°%2 %12°6¢C 1661
7T€°99T 6SL°6TT 881 9T% 22 6L6°€T 0S6T
960°%9T 966°6TT 159 €IT 8T 0£E‘Ge 6961
ie30] xS3dro00y ¥59°Ua13IITU »E9T®S yxoWooUY Ieax
Te3sod 31sodaqg sueg T1TeI9y
£96T - 6461

‘ XINNOD NOSIANV

¥04d VIVA LNdNI XHANT DILAHINAS

PG HTAVL



162

e o

BlBQ T®IS0d “9DT3IJQ Is0d °*§ *n :®IE
Jo L3Tsiaajup ‘molAoy SsSou

“Iamog Buring Jo Zoaing 8, U9

*€9-Ly6T ‘Ia3ua)
P 3dyadea TeIs0g fgg-/H6T “sexsy
ISng SBXS] :ejep 3ysodap pue 311qaQ $£9-/b6T
WI3BUBH S9TRS :BIBP §3[®S TYBIS1 PUB IWODUT

:92anog

*SIBTTOP JO SPUBSNOYI UIy

A MR ] T169°62 8EY £€8°L ZIS‘6 £96T
0%0°Ly 62€°62 L19 269°¢L rAY S 2961
9%0°Sch 196°42 06y 4 AF2 7956 96T
£0v 9y T6L°8T 06 ~ 60%°L €EE0T 0961
8cl 9y €69°9¢ 91 - Tis¢L 8hG ZT 6S6T
9%9° vy v0 8z €8T - T60°L 969°6 8C6T
60% oty LT6°8C LEE £€16°9 ZiT°8 LS6T
%0Seh 6£5°82 c¢ 66L°9 TET*8 966T
89T vy 96262 8Z¢ 6659 c00‘s GS6T
[AAINA ] %29°82 geT ViXALY 9%T*g YG6T
8ev Ty z50°gz LET £Sh*s S6L°8 £S6T
618°6€ LLetLe SST Ley‘s 0689 2561
S0E oY Z0T°se 09 06Z°9 £sg‘g TS6T
%86 °g¢ 6LL°CT 8h¢ 0L8°S 195°8 0S6T
TET“8E €919z Thy - 281°9 LSZT°8 6961
TB30] g3dTooay y S0UDIDI I »S9TRS ¥xoumosuy asaj}
TEe3I80g arsodag yueg T1Tea=yg

€96T - 6%6T
‘XINNOD NOIT

Y04 VIVA INdNI XIANI DTILIHINAS

PG HTAVL



bt : “€9-L%6T ‘av3uan
Bleq TeRlsog ‘20T330 3804 *5 'n :e3xep adraoaz T®I80gd {g9-/4H6T ‘gexaj,

Jo A3rsasarup ‘MITASY 8ssursng sexay ‘B38p 31r¥sodep pue 3Tq°q mnelmemﬁ
‘13804 Tug ng wm.hmbham 8, Jusmadeusy saTes rejwp SoTes Trevilsa pue swoduy :3d1nog

"S81BTTOP jo spuesnoyy ujy ¥

PEC 68 86Z°29 86¢ I8T°ZT LS9°yT €961
8T6°z8 €2Z2°¢s €6 0€6°ZT 22991 7961
885°08 699°Z¢ 197 £65°¢T G951 T96T
Z62°6L TZ1°¢e 92T - C9v°ZT ZEBET 0961
8/6°¢sg 0I8°¢cS v - 9L4%°ZT €CCLT 6S6T
rAS ANy 4 VAKX £y - L82°0T 9LYeET 8661
. 920°S¢ Z86° TS Z65% YA A1) § TL6°TT LS6T
¥T6°zL EEY 08 90T _ 08Z ‘0T S60°CT 9G6T
109 %, 260°z¢ 2z1 98c ‘0T T00°ZT SS6T
LL8gt 9%8°z¢ S8T L06°8 . 6€6°TT v66T
126°ZL 6T8°0S £95 - 6TS“6 98 ZT £56T
6/6°69 LBE 6Y 4% L6S°6 £69°01 ZS6T
0Z5°L9 9.6 vy vI%4 €9Z°0T Lo%°ZT TS6T
§6L°S9 66%°cCh %99 LIS¢6 §S0°21 0S6T
§%5°09 TI8G°TY 19 ovz‘s £99°01 6%6T
Tri107 sidyaoey ¥ BIDURIBIIT yx59Teg ¥2WOdUT 1eayg
T®aIsog 3Tsodag yueg 1139y .
£96T - 6%6T

‘ALNNOD ANOLSTHYA
404 VIVA INdNI XdaNT OILIHINAS

PL TIavVy






:
4






167

MEASURING RECREATIONAL IMPACT

The essential purpose of the project's recreational phase was to
obtain average per visitor expenditures. A questionnaire was designed
to collect: (1) the origin zone (distance) of the recreation party,

(2) the number of people in each party, (3) the length of their stay,
(4) the primary purpose of their visit, and (5) the expenditure amount
made in the lake area. The phrase, 'this lake area only," was capi-
talized and underlined (@as illustrated in the questionnaire at the end of
Appendix E) to insure against the réspondent listing all the expendi-
tures made from his point of origin to the lake area.

Procedure

Personal interviews and mail questionnaires were used to collect
recreational data at the two comparative areas. The questionnaifes
were pretested during the summer of 1966 at Sam Houston State Park,
Huntsville, Texas and in the state park on Lake Whitney. Seﬁeral changesr
were made in the original questionnaire as a result of the pretest. A

-stratified sample was designed and working schedules planned in accor-
dance with accepted sampling procedures for area surveys. _

The state park contiguous to Lake Whitney proved to be a good place |
for mail questionmnaires because each entering party must stop at the o
entrance building to pay fees and obtain information regarding rules

and regulations. The Park Superintendent gave the investigators permis-

sion to leave mail questionnaires in an open, opportune place in the
building (with self-addressed envelopes attached) starting April 15, 1967,
and ending July 1, 1967. Over two hundred questionnaires were taken by

park visitors and approximately twenty-five percent were returned in



168

useable form.

Personal interviews were made 1in all picnie, fishing, and concen-
trated visitor areas around Lake Whitney and Lake Belton. However, no
location was found favorable for placing mail questionnaires at Lake
Belton since a state park, or another highly frequented indoor location,
was not available. All data collected at this comparative area (Lake
Belton) was through personal interviews.

Some mail questionnaires were unusable due to misinterpretations of
questions six and seven, which dealt with recreation purpose and expenses,
Often, more than one recreation activity was selected as purpose in ques-
tion six. In question séven, some respondents listed all expenditures since
their trip began, rather than only expenditures made in the lake area,

Interviewing was conducted on a random schedule during the week, on
week-ends, during the spring, summer, and during all hours of the day. Not
all samples were collected from the most frequented placgs on the lake but
accurate area representation could be assured.

Findings

information from each questionnaire was tabulated on an IBM card and
the appropriate calculations were made with an IBM 7094 computer--one of
the computing facilities in the Data Processing Center of Texas ASM Uni-
versity. Since the calculations for each lake were the same, only the
Program and Input Card Format for the Whitney area 1is reported, and is
presented in detail in Appendix F. The format describes how the data was
punched and gives a short description of.the particular input field.

Information used in the computation of an average expenditure figure

by recreational activity is presented in summary Tables le and 2e for
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Lake Whitney and Lake Belton. However, upon completion of these two
tables, the recreational activities were revised from eight activities

to three to reduce unnecessary classifications. The sample was not rep-
resentative of all eight specific activities, but it was representative
of the three general categories. The revision classes were: (1) Camp,
(2) Boat and fish, and (3) Ski, swim, piqnic, sightsee. After the
categories were revised, net economic impact was measured by subtracting
out expenditures made by local visitors, (i.e., people from contiguous
counties) because these expenditures constituted transfer payments rather
than inputs into the local economy.

Camping was found to be the most popular activity at both lakes. In
the case of Lake Whitney, campers were represented heavily from the hun-
dred wile radius, primarily due to campers from the Dallas-Fort Worth
metropolitan area., At Lake Belton, the largest segment of camﬁers cémé?::
from the fifty mile radius instead of the hundred. This may be'attfibdgga
to the location of Waco and several other fairly large cities in the fifé;
mile area. Campers spent on the average more than the other two activities
.(see Table 3e), boaters and fishermen were next in average expenditures;"
and skiers, swimmers, picnickers, and sightseers had the lowest expendi-
ture for both areas.

Input Data

Expenditure data for each activity weré constants in the model, and
this information for both Belton and Whitney was combined. Expenditures
in each activity were weighted by the corresponding number of visitors,
and weighted averages were made. Calculations for each activity are

shown in Table 5e.
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TABLE 3e

AVERAGE AREA EXPENDITURES BY THREE RECREATION CLASSES,
LAKE WHITNEY AND LAKE BELTON, TEXAS, 1966-67
(Based on Stratified Sample, n=476,329)

Activity Lake Whitney Lake Belton
Camp $3.56 $5.13
Boat and Fish 2.83 3.95
Ski, Swim, ‘

Sightsee, .

Pienic 1.48 1.84

Source: Field survey, 1966-67,

The computer program was designed to compile the data by contiguous,
fifty, and hundred mile areas; but, after the collection data was ana-
lyzed this categorization appeared questionable. The high-density con-

tiguous population seemed to carry with it low attendance figures from

the area outside the contiguous area. Plotting points for both Belton
and Whitney, with the x coordinate the population in the contiguous area
as a percent of the total population in the hundred mile radius and the
percent of recreators in the sample outside the contiguous area on the
Yy coordinate, a line drawn between the two points indicated a negative
slope (illustrated in Figure 3e). Thus, the hundred mile radius was con-
sidered total population since the percent of the sample outside this area
was small,

The degree of the inverse relationship between population in con-
tiguous counties and attendance from outside this contiguous area is

indicated by the line slope in Figure 3e. The two-point equation used

was y - ¥ Y2 - V)
X - XI x2 - XI
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One set of points was used to derive that lipe needed to determine the

percentage of recreators from outside the contiguous area. This sub-

stitution was
y= =-27.31x + 1.6147

¥ = percent of attendenace from outside contiguous area,

X = population’ of contiguous counties ex

the population within the 100-mile r
Projection.

pressed as a percentage of
adius for the year of

The formulation of the equation to determine the attendance from out-.

side the contiguous area is based on the assumption that the relationship

igs linear.

The linear relationship was accepted for breaking down attendance
from outside the contiguous area into the three recreational categories.
A percentage of the camp, boat and fish, and swim, ski, picnic and sight-?j'a

see for the attendance from outside the contiguous area was computed . ?"

(Table 4e). Using the two-point equation, a line was derived for each

activity with percentage of population in contigdous counties servingﬁas-
the independent variable. These lines were as follows:
y= -12.38x + 1.0472 for camping,

y= -1.124x + .2411 for boating and.fishing,

and

1
]

13.50x -~ .2894 for swimming, skiing, sightseeing and
plenicking.

The results of the sample were utilized for determining the experi-
ence ratios as in the initial breakdown of total attendance. Since two

reservoirs were used, only a linear relationship could be assumed.
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FIGURE le

MAP OF WHITNEY RESERVOIR
RECREATIONAL DEMAND AREA

LEGEND

CONTIGUOUS COUNTIES

COUNTIES WITHIN 100-MILE RADIUS
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FIGURE 2e

MAP OF BELTON RESERVOIR
RECREATIONAL DEMAND AREA

..........

---------
--------

LEGEND

CONTIGUOUS COUNTIES

COUNTIES WITHIN 100-MILE RADIUS
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TABLE 6e

VISITOR ATTENDANCE BY DISTANCE TRAVELED,
LAKE WHITNEY AND LAXKE BELTON, TEXAS, 1966-67
(Based on Stratified Sample, n=523,606)

Lake Whitney Lake Belton

Geographical Number of Percent of Number of Percent of

Area Visitors Total Visitors Total
Contiguous
Counties 47 8.99 277 45,71
Fifty Mile
Counties 87 16.63 252 41.58
Hundred Mile
Counties 374 71.51 46 7.59
Over Hundred
Miles 15 2.87 31 5.12
Total 523 100.00 606 100.00

Source: Field survey, 1966-67.




VISITOR ATTENDANCE, OUTSIDE CONTIGUOUS
COUNTIES, VERSUS POPULATION OF CONTIGUOUS COUNTIES
AS A PERCENT OF I00-MILE RADIUS POPULATION,
LAKE WHITNEY AND LAKE BELTON, TEXAS, 1966-67
(BASED ON STRATIFIED SAMPLE, n= 476, 329)

VISITOR ATTENDANCE FROM OUTSIDE CONTIGUOUS

COUNTIES AS PERCENT OF TOTAL VISITORS
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FIGURE 3e
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POPULATION OF CONTIGUOUS COUNTIES AS A
PERCENT OF 100-MILE RADIUS POPULATION

SOURCE: TABLES |6 AND Ge.
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FIGURE 4e

VISITOR ATTENDANCE BY RECREATIONAL ACTIVITY
GROUP FROM OUTSIDE CONTIGUOUS COUNTIES VERSUS
POPULATION OF CONTIGUOUS COUNTIES AS A PERCENT
OF 100-MILE RADIUS POPULATION, LAKE WHITNEY
AND LAKE BELTON, TEXAS, |966-67
(BASED ON STRATIFIED SAMPLE, n=476, 329)
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TEXAS A&M UNIVERSITY i
Research Questiocnnaire

ATTENTION PLEASE!!!

Could we have 5 minutes of your most valuable time?
This questionnaire is part of a research Project currently undertaken
by Texas A&M University. Its purpose is to measure the economic effect
the presence of a large lake has on itg surrounding area.

Would you please answer the questions below? Notice that you are not
asked to identify yourself in any way.

Once you have completed the questionnaire, please stuff it in the attached
envelope and mail.

Thank you. Hope you enjoy your visit.

1. 1In what town, county, and state do you live?

Town County ' State

2. How far is the town from here? Miles

3. How many People are in your party? People
4. How many times do You come to this area during the year? Timés
5. How long do you intend to stay this trip? Daysr

6. What was your primary purpose in coming here? (CHECK ONE ONLY) -

Boat Swim Fish Sightsee

P

following items in THIS LAKE AREA ONLY for the duration of your stay
a) Lodging (includes camping fees, motel bills, ete.) $ -
b) Food and Refreshments (includes ice, food stuffs) §

¢) Fishing equipment including bait and licenses $ o E
d) Fees of all types %____;______
e) Clothing $ =
f) Equipment rentals $ '
g) Other $
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Interviewer Date
Lake Questionnaire #
Lake Area

RECREATIONAL QUESTIONNAIRE
1. 1In what town, county, and state do you live?

Town County State

2. How far is the town from here? Miles

3. How many people are in your party? _______?eoﬁle

4. How many times do you come to this areca duriné the year?
Number of times

5. How long do you intend to stay this trip? : Days

6. What was your primary purpose in comirg here? (CHECK ONE ONLY)

Boat Swim Fish Sights :e

Ski Camp Picnic Othe . (Specify)

7. Please estimate the actual amount of roney that you will spend on
the following items in THIS LAKE AREA ONLY for the duration of
your stay. .

a) Lodging (includes camping fees, motel bills, etc.) §
b) Food and Refreshments (includes 1ce, food stuffs) §

¢) Fishing equipment including bait & licenses $
d) Fees of all types 8
e) Clothing $
f) Equipment rentals $
g) Other $

8. What are your reasons for ‘selecting this area for recreational
purposes?

9. What facilities do you recommend to improve this area?
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Card
Column

1-6
7-12

13-17
18-23
24-28

29-34

35-39

40-45

46-51
52-56

37-62

INPUT CARD FORMAT FOR THE
RECREATION PROGRAM

Type
Format

A6
Ab

5X
F6.0
5X

F6.0

5X

F6.0
A6
5%

F6.2

185

Description

The first six characters of a
county name,

The second six characters of 5
county name.

Blank

The number of people in a party,

Blank

The number of dajs the party intends
to-stay. o .

Blank

The number of estimated trips to
the lake area per yedr by the party.

The primary recreation activity,
Blank

The amount of expenditures made in
the lake area,



*GNHZ *YAHZ *NOSHE S TTHZUOLNIHE® HI® HI® HI® HTI®SYHZENHT® HT *NOSHEZ
SINOHESANHZ ® HT® HTI® HU®3HHZ® HI® HT® HISNDHZ®3TTIHY0OHTS HINVHZI
SINOHECNHTANOHZ® HT® HT® HI4THT?® HI® HI/Z(0%*1=1 *(1) ALNNOM) VIVG

°SINVN
ALNNOD 3HL NI S¥3LIVYVHI XIS ANOJ3S 3JHL W04 SI MOT38 INIWILVLES VIVO IHL

F3SIMHYSYITTIIMHO ' YZ NVAHINVIHVLIHI *IHAILSHI VS NVSH94

$1Y390YHI *IMNI0BHI *d BIVAHI *UINYVAHI*ETTINHS *HY TIWHSE

ENOI THH SV WY THY *VHINVAHI S HIVIHE * YAONIHHS * 1S33U4HTZ
SYILSVIHIONOINIQHO *SYTTIVAHI SN ITIOIHT C INVWOOHS * 1 3NBNAHS T

CNMOYWEHS *1138HY *SYIAANVHI/Z (0% $T=1 * (1) d3INNH) VLVd

Y34V, 3TIW-03¥ANNH JHL NI S3ITINNGD d04 S1 MO13H IN3W31VLS vivd 3HL

/AYAN0OSHY S YUVAYNHO $000HHYZ

SNNITIWHY *1SIWITH? *OSNHOFHY ¢LTIWVHHY STTIVIHST

SHIVYIHG *SITI13HS *T3AY0IHY/(eT®e=1 *(1) ALJIdN vLIva

°YIYY IFNIW-ALdId4d JHL NI S3IILINNDD W04 S1 MO138 LNIW3LVLIS Vivd JHL

/11IHHY f3NDSOGHI/ (28 1=1I *(I1)9T1INOD) Vivad
Y34V SNONOTINGD JHL NI S3IILINNAOD W04 SI MDTIE INIWILVLS VIvd IHL

. {8*%)SODAVA “(84H%)IINNDIA *(B*H)AVAVWA *(8'¥FSLSOIAT
.~w¢¢~m&~MH>.nm.¢_><hw>.am-¢.dmoma>.nmv>~hu<hzcuwzngo

(0% JALNNON *(0%)INNOD * (0% }LSO3AV * (0¥ 11D2101X *{0%}AVAVWXZ
L{O0%)SLSOIX Oy )SAIYLEX S{O¥)AVLSX *(0%}7d03dX1
“{O¥}ALNNDD *(0¥%)Q3UNNH “HLeT)IALdId *(Z)9TLINCI NOISNIWIQ

°d XION3ddVv NI LVW¥0d4 Quvd JHL 0L ONIG¥03IV
3 XIAN3ddV NI SIYIVNNOILSIND WOYd vivo 371IdWOD D1 A3NIIS3A SI Wvd9o0dd SIHL

- . : * (G NOISY3IA
q0r49l 4% NVYLY03 40 L13SANS V) 31997 NI WVE90Hd ¥ILNWOD %60L/060L WAl

186

|8 S

LWL WWO

214818

3193V 31A23X3$



L S c 3NNILNDOD
RS A R INNILNGD
_ o g _ {re1FSOTAVA
{PFeILINNGIA
(P 1 IAVAVHA
(F*11S1S0DA
(reI4SdIvlA
(Fre1] AVLISA
{r¢1¥1d03dA
= 2001 0¢
= 1 1001 ©GU

INNTLINGD
0°0 = (IVINNGD
® (11150047
(11AVAVHX
(11S1502%
{11SdI%LX
0 = (l)AVISX
0 = (1)1403dX
0%*1 = 1 % 0g

COOoCOO00
a
IS
t

]
toovoO0O0
—~ N

N
ir

(e @ s I o
L ]

O WO O
nron

o

0

i

0

: . /Y8H10HS ¢ JINDIAH9 $dRVIHYT

LINSHE *SIHOISHO *HSIZHY *WIMSHY *1V0GH®/(8*1=F ¢{CIAILIVL)VLIVA
*SIILIATLIV TIVNOTLV3IY¥I3IY LHOI3 JIHL ¥0d4 SI1 MOI38 INIWILVILIS viva 3HL
/ASTIMHY ‘VITTIMHG f¥Z NVAHS *NVYHVLIH99
‘3HdILSHT *VS NVSH9 ‘1YIGOUHY *IMNI0UHY ¢d OTIVAHO *UINYVAHIS
LSTTTWHS *WYTIWHS *NOIIHY *SYAWYTHD SYWINVIHT *HIVMHL *UIQGNIHHOY
$1S33U4HI *VILSYIHG *NILNIUHY *SYTIVAHY ‘NITT0UIH9 ¢ INVRDIHSE
‘LINYNGHS *NMOYEHS *TT138HY *SUTANVHYO “AUINOSHY *HUVAVYNHG $UDOHHY?
ENNIISWHS *LSIWITHS *OSNHOMHS *LTIWVHHO *STAVAHS SHIVYIHG “STT1I3HST
_ “I3AU0THG *TIHHY *30DSOAHS/(0%'T = 1 *(1) ALNDDI) vivd

*V3dV 3YILINT 3HL NI S3ITINNO3 3IHL ¥0d4 ST MO39 INIWILVLS vivg 3HI

/ HTANISWH% ® JONHF ¢ LHTE

1007
<001

Yy



188

(CEITVIAVOVIA
(F*11)S1S0DA
(F6171SdIUiA
(F*TTIAVESA
(Pr*1731d03dA
(F 1T INNDDA
G0CcI 01 09
2= M

G001 01 09

€ = 1

. _ _ . 09 0L 09
03Y0LS ANV JAVW 3V ALIAILDV LvHL Y03 SNOILVINIIVI *3WVN AV¥HY JLVI¥dOUddY
JHL Ol Q3YVEWG3 SI IWYN ALIAILIV 341 3IINO  “AI1JvLl Avd¥ny 3IHL HLIM QYYD
ViVG 3HL WOWd SIILIAILDV 3HL 3JdvdWD3 0L Q3N91S3G SI d007T 0Q JADYY 2HL
INNILNGD

0101 OL 09 (€SWYNV *03° (FIATLIVI) dI

g¢1 = £ 9001 0n

1= 11

%001 01 09 (Z°*15°*1141

€001 01 0S (€1°19°114d1

{37d03d»AVLISE + (FCATIAVAVAA
S1S03 + (r*7171yS1SOD2A
SdIdl + (r*1713SdIYlLlA
AVLS + (POTTIAVLSA
31403d + (4171 7d403dA
0°T + (C*TT)LNND3A

1l i u
1

(37d03d=AVYLIS) *+ [I)AVAOVWX = {I)AVOVWYX
S1S0D # {(I11SL1SD3Xx = {131S1S0JX
SdlIdl # (11SdTuLx = (I13¥SdI¥LX

AVIS + UIIAVLISX = (T)IAVILISX

31d03d #* (1}7d33FdX {1174{33dX

c*1 + (LJINNDD = (1)1INO0D

IANTLINGD

*G3¥0LS OGNV JaYW JHV ALINNDD LVHL ¥04 SNOILYIN2IVD

LANNC4 N3I3FE SYH IWYN IWVS JHL IONO  *S3IWVN ALNNO3J d4O0 Avddv JHL HITM
GYVD Vivad IHL NO JWVN AINNDOD 3HL 3¥VdIWID D1 G3NODISIA SI 4007 0Q 3A0GY JHI
0Z 01 09 (13WYNV 083 (I1ALNNDZMAD

: Oy<T=1 o1 04

SISOD*EINUYNYASdINL 2AVIS ¢37d03d *ZINVNY ‘T3WyNV (0T14G10V3Y
(2°94*XG49VE0°9:48XG 093 X6 0944 X5 9V 9V ] 1VvRYOS

i

0101
%001

E0ol

9001

s00tT

ot

[



S3IINNDD m:o:thzmu wzh mom md mh IHL me M ﬁzm:wh<hw SIHL

, : IR § 742 S ETR

m»hm<&\ﬂmwzwx = ldiSAV

mmaozxxhzm&m = TAX3AY

v IANIINGD

Aldvd ¥3d 3¥NLIAGN3IJX3 ww<mm>< JHL S3ATO Zowhqqauaqu JA09vV 3HL
SALYYd/AN3dS = L1dX3AV(Z°D3°11d1

AVONVH ¥3d JYNLIANIAX3 39V¥3IAV THL SIATI NOTLVINITVD JA0EY 3HL
AVANVX/IN3dS = QWX3AV(Z2°03°131d41

V3YV JHL ¥0d SAVANVW IVLOL S3IAI9 NOILVINDIVD 3A08V 3HL
TI)AVAVHX + AVONVX = AVONVX

VIYV 3JHL Y04 IYNLIGNIIXT vI0L 3HL S3IATD NOILVINDITVD 3JADEY 3HL
(I¥SLS0IX # IN3dS = IN3dS

AL¥Vd ¥3d 37d03d 40 Y3IGWNN 3HL SIAI9 NOILVINIIVD A0SV 3HI
SALUVA/UYIdONX = 1Y3dAY(Z°03°1)31

TINSAdIYLX + Sdl1S3 = SdikS3
(ITAVLSX + JdSONIAX = LSONIX
(TYANNOD + SALYVd = SALYvd

XI1)7d03dX + ¥3IdONX = Y3IJONX

21 =1 101 OG
VIV ALNNOD SNONOILENDD IHL d0d SNDILVINAWOD
A {664T12%6T°8T) OL 09

0°0 AVANVYX

0°0 1SINIX

0°0 = NDSY3d

0°0 = LIN3dS
SAlyvd
S5d11S3
H3d40NX
7 =3 M
INNTENGD

TI)AVAOVAX/(T11S1S02X = (I31SO2AV
o%*1 = T 91 0OQ
SZ°S°09((5)403131

i

n

it

0°0
0°0
0°0

101

66

000¢
91

P4

oL o W

v



190

IN3IdS(00%° 9331 LYUM

LY3dAV(002°933L T UM

SITLINNDD ITIW AL3IId FHL ¥0d 37TLTL 3IHL SILIYM ANIW3ILVAE SIHL
TL2°9)311YM

Y3dONX/L1N3dS = TAX3AVY

SALYVA/LSONIX = 1dLISAV

! 3ANILINOD

Al¥Vd ¥3d J¥NLIAN3IAX3 FOVHIAV JHL S3IAIO NOILVINIIVI 3IA0GY 3IHL
SALYVd/INIdS = LdXIAVICT°D3°1}31]

AVAONVW ¥3d 3¥NLIANIdX3 FOVYU3AV IHL S3IATO NOTLIVINITIVI JA0GV 3HL
. AVANVYX/INILS 3 QWXIAVIET03° 1)1

V34V JHL ¥0d4d SAVONVW TVL04 3HL SIATO NOLILVINITIVI 3A08V JHL
(IYAVAVWX + AVANVX = AVONYX

v3dv 3HL ¥0d wmzhuozwmxw Iv104 3HL S3ATO NOILVINDIVD 3A08V 3HL
© (I)S1S0IX # IN3dS ¥ IN3dS

Aldvd ¥3d 31d03d 40 YIBGWNN 39VHIAV 3HL S3IATI NOILVINDTVD JACQV JHL
SALYVd/U3IdONX = L1d3dAVI(cT°83°1¥4l

(IMAINNOD + SALYVd = SAldvd
TI)Hd03dX + H3JONX & Y3I4QNX
C(I}SAdI¥EX + 64dLLS3T = SdLkS3

+ 1SIN3X = LSON3X

{I)AVLSX
_ ¢I1%E = LZ0T1 Oa
S3ITAINNDD 37IW ALSTd4d 3IHL Y04 SNOILVINAWOD
LT 041 09

1T =

SALAVH(OO0EST)}IiIUM

AVANYX (00649131 14dM

1dX3AV(00L*9)IL]IYM

OWX3AV{009°9)ILTUM

LdiSAV{SZ6* D) IL UM

Sd1lS3(S26%913L]IuM

IAXBAY(006%9) 31 IUM

IN3dS (00%° 9} JLIRIM

1Y3dAV(002°9) 31 1UM

<01

g1



191

<ok sSdLLSI(GL6 59 IL T UM
B EIAXTAY (0069 34 1M
_ FIN3AS (00%* 9931 T HM
: B A = 1Y3dAV(002493LT UM
SIILINNOD 37TIW GIYANNH 3HL ¥04 ITLIL 3HL SILIYM INIW3ILVIS SIHL
SR 1(82°9)3tTuM

SALUVA/LSONIX = IdLISAY

- YIdONX/AN3dS = IAX3IAY

INNTLINGD €01

Al¥Vd ¥3d dNII1ANIdXT JOVY3AY 3JHL SIATII NOILVINDTIVD 3A0QY ITHY
SALUVAE/1INIdS = 1dX3IAV{0%°03°1)d]

AVONVW ¥3d 3YNLIANIEXI 39vy¥IAV dH1 S3AT9 NOILVINDTIVYD 3JADGY aHL
AVANYX/1IN3dS = QWXIAV(0%°03°1}]

¥3UVY JHL Y02 SAVANYW VL0l 3HL S3ATI NOILVINDIVYD 3A0EYV JHL

. TITAVAYWX + AVANVYX = AVQNVYX

V34V 3IHL Yod JYNLIANIdXI IVLI0L 3H1 S3AIY NOILVIN3IVD 3A08Y 3HI

, (11S1SO3X * LIN3dS = IN3I4S

Al¥Vd ¥3d 37d03d 40 WIGWNN FIVYIAY 3HL S3IATY NOILVINDIVD 3A08V JHIL
o : SALYVA/YILDNX = 143dAV(Q%*D3°1)41

(IV1INNOD + SALYYd = SALYVd
{1}1d03dX + YIJONX = ¥IJONX
(1)SdT1YLX + 541153 = Sdi(ST

(ITAVLSX + 1SONIX = SSINIX

0%‘%#1 = 1 €01 0OC 61

SATINNGD ITVIW A3IYANNH 3HL ¥0d SNOLLIVINGRDD
i1 01 09

Z 5 ¥
SALAVA(00E*9)ILTUM
AVANYX {00S* 9} 3L 1uM
LdX3AVIQ0L59) 31 14M
OWX3AV 00949131 TuM
1d1SAV(S26%9)3114M
Sd11S3(526Y9)31 1K
IAXIAVI(00649)3114M




192

e e [

(OWXIAV (00949131 1dM
SJLIST(GLE*IILI UM
1d1SAV(SZ649)ILTHM
IAXIAV (006491 3L TuM
1M3dS (0059131 T YN
1Y3dAVI00Z 9} ILTUM

¥3dVv AINLIHM vi0L 3HL Y04 371145 3HL mwk_xz INZRWALVIE SIHL
(6249131 19M

SALBVd/LSON3IX = LdISAV

mmLDZx\hJJam = TAX3AAY

. "INANIINGD

AldVd d3d JYNLIONIdXI quzm>< JHL SIATY ZDHF<JDQJ<U JAQUY JHL
SALYVA/INIAS = idXIAVI0%°03° 1141

AVONYW ¥3d 3¥NLIANTAX3 JOVU3AV THL S3ATY Zomhqqsuqdu JAQYY 2HL
AVONVX/IN3dS = OWXIAV(0%°B3° 1141

v34Y 3IH1 ¥04 SAVANYW TVIOL 3HL SIATO NOILVINDIVI 3A0EY 3HL

. (I)AVOVIWX + AVANVX = AVONVX

Y34y JHLI 404 JYNLIAN3dX3 viol FHL S3IAIO NOILVINIIVD JAGEv 3HL
(17S1S03X # LN3dS = LNIdS

AlY¥d ¥3d 37d03d 40 dHIBWON IFSVYIAV 3HL SIATO NOILVINITVI 3A0UV JHL
SALYVd/U3dDONX = 143dAVIO%°03°114d]

{I}INNOD + SALYVd = SALYVd
(I11d03dX + YIHONX = Y340NX
{TJAVISX + ISONIX = LSONIX
{I1)SdIdlX + 5d11S3 = S41£S53

D41 = [ %01 OJ

VYIHY AINLIHM 3YIAIND 2HL d0d SNOTLVINGWOD
L1 01 69

€ s X

SALYVA(00C 9 ILIYM

AVONVYX (006G 9)3LIUM

LdX3AV(00L49)3LT U

QAXIAVIO0D9 9 }ILIEM

LdISAV(GZ26*G]13LT UM

%01

W



o _ {MSNIAVLISA
Sl CA{reNYISITYLIA &

. (PEMNAVOVHA +
(FEMMINADIA *
(FeRNSLSOIA +
(PENTIDIDA +

[

-7 0002 Ol

aﬂax_wanxh>
01¥3dA
1d1SAY
TAX3AY
idX3AvY
- AWX3AY

{(FIAILDV]
+ (PeHFAVLISA

(Pe%)SdIYLA
(F4) AVAQVWA
{(F %) INNODJA
(Fr*%1S4600A
(T2 %)1d03dA

192°93317uM
T#2*9330TuM

09 (#°L1°N ¥4I

JONTLINOD

(G16°9) 311uM
{066°97 ILiuM
{626°%9}) 3J1i1iM
t006°9) 31IuM
{00L°9F JLIdUM
(009°9}) 311yM
(PN IAVAVHA (005°9)3114M
(LEAYFSLSOIA(00%°913L1UM
(CONYINNDDA(OOE SIILINM

1Y3dAVI{002°9 )Y 31T UM

€IT 0Ot 09

Y3dONX/ (F*¥%)1d03dA
(C*%)Td03dA/ (F4N)SLSODA
(FEANJAINNOIAZ (PN )IBLSODA
RSN IAVGYNA/ (FEN)SLSODA
(PEXYINNDIA/ (4% ) TdOTdA

{PEXTINROIAZ (P*M)AVISA =L1dISAV

(00B°9)3LT8M

(FeH)AVISA
{réy)ISdIYLA

(T Y FAVAVHWA
(réy)YENNOJA
{r'srsiLsgla
(r*%)11403dA

($°03°3 )41
01¥3dA
TAX3AY
1dX3AYV
QWX 3IAV
1Y3dAV

ioan o

8°T =r 2111 0aQ

LT 01l 09

7 5 A

SALYVd (00E*9) L1 UM

AVONVX {0069 JLTYM
LdXIAV(00L9)TLTYM

S01

Z1it

€1t

L1



194

{//72°8d4 %= SdIidl GIIVWILST 40 ¥3IQWNN TVAOL JHiHLE

X999 PLVWIOL

{/72°8d4 *= V10l H0 IN3JY3d SV 31d03d 40 Y3IGWNN FHIHZHPXSHY )V IVWYOS
{7/2°84 %= A1dvd Y3d AVLS 3IvY¥3IAV JHLHBZ “*X1S3ivWi0d

(7/2°84 %= WOLISIA ¥3d 3¥N1IAN3dX3 39VU3IAV 3IHIHLIE
{/77/%unxma \LTATLIVHYT °XZ °9V ‘swwsxsxHO®
{//72°84%= v3Yv SIHL Y04 SAVANVW VL0l 3HIHEE
(7/72°94 = v3Yv SIH1 ¥0d SALdYvd Tvl0l 3JHIHZE

EX9% ILvKWYOd
X1G/Y1VWI0d
X6} 1VWIGS
X006 1ivwWy0d

{(/7/72°84°%= v3ayV SIHL Y04 SIYNLIGNIAIXT TvI0L IHLIHBE X9¥% Y 1VWI0d
(/772°94°%= ALdVd ¥3d 31d03d 40 Y3IGWNN 39VHIAV IHLHOY®X9% ) 1VWIOS
(/7/72°94°%= AldVd ¥3d JYNLIANIIX3 IOVUIAV SHLHSC®XLi%)LVWAOL

(772°94%= AVANVW d3d SIUNLIONIAXI 3I9VHIAV IHLHLEXLH]1VAWHYOS
’ (2°94%X9°0°%J1

EXB0°945XS 42 8 XG%0°9dXG%0°94XG%0°9IXG IV EIVEXIT)
(//7/v 3 ¥ ¥ AINILIH

{(£4/S 3 1 L NN OJ 3 1TIW
{77/ 3 1 1 NDDO D 311

1vWdod

{//61S0) 9AVH6 &Xs§¢

SINNOJHS X9 ®SAVA NVWH8 X9 *SL1SDIHG #XL ¢

SdI¥iHG 4X9T1

SLo
0so6
séé
006
008
0as
00¢
ooy
00<
00L
009

0%

M 1 ¥ L O LHSE #X6% STHTILVYWYO0d 62
'3 4 QNN HHIY *X9% *THT)}LVWYO0d 82
W AL 3 I dHLE °X.i% STHT)LVYWYHOd L2

SSAVAHY °XS SSYOLISIAHE XL *3WWN ALNNOOHTT *X9T)LVWIOL 92
(/777 3 1 1L NN DI SNADN9 I 4 NO JHLE *Xiy *THITLVWIOL #2

{o%*1=1 *‘(I)1LSODAY “{I}INNDD °*(¢IJAVAVWX *(T)SLSO0IX
SLIIAVLSX *{1)7d03dX *(IJALNNOX *(I)ALNNDD)

(0%%6T = 1 *(IML1SOJAV  *(I)INNOD *{I)AVAYWX °*(I1}SLSO3X
SCIDAVASX S(1}7d03dX “(I)ALNNDY *(I)G3UNAH) ¢

(€T%c=1 *(I}LSODAV S(I)INNOD °(I)AVAVWX ¢ (I)S1502X
S{IVAVLISX “{I1}1d03dX SCIYALINNGAH *{I)ALSIZ){

(Z24T=1 *{I)LSODAY ‘(I}INNOD *{I)AVAVWX *{1)S1S0ODX
ECIYAVLISX $(137d03dX  S{TJALNNOX ¢ (I}91LNDD}

S{TFSHIULIXT
0949} I1TuM
(92493 3114M
€62°9)34LTUM

f{1)SdIYLIXT
079} JL1YM
(92¢9)3L1YM
(8249131 TuM

${I)SJIYLXT
0%*9} 31TYM
(9249131 14M
(LZ%9)31T8M
S(I¥S4TULXT

(0%*91311YM



vivas

an3
d0iS 09







APPENDIX G



199

TABLE 1g

ECONOMIC MEASUREMENTS FOR THE
WHITNEY ARFA AS PRODUCED BY THE
SYNTHETIC INDEX AND THE PROJECTION MODEL*

Reservoir Model Measure
Year Generated Index

‘Input** Measure®** Yearly Total

1 $ 3,552 .181 .0976 .0976

2 6,307 .193 .0593 - .1569

3 14,100 .280 .0236 .1805

4 9,067 .212 0436 L2242

5 8,834 247 -.0128 L2114

6 9,885 .238 .0210 .2323

7 11,245 176 ~.0485 .1839

8 12,109 .179 .0082 .1921

9 12,528 .152 .0091 .2012

10 12,757 172 .0108 .2120

11 12,912 245 .0126 2246
1z - - .157
13 .241
14 211
15 .. o .269

EUNS 229

?yEar 1947.

X NI
gxnﬁthguéands of dollars.
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TABLE 2g

ECONOMIC MEASUREMENTS FOR THE
BELTON AREA AS PRODUCED BY THE
SYNTHETIC INDEX AND THE PROJECTION MODEL*

Reservoir Model Measure

Year Generated Index
Input** Measure®** Yearly Total
1 $1,835 .145 .0855 ,0855
2 1,690 416 .1310 2165
3 1,913 .532 1568 .3732
4 4,419 .388 .1200 L4932
5 4,551 . 658 .0940 .5871
6 2,517 .706 .0508 .6380
7 3,996 450 .0480 .6860
8 4,901 .598 0472 .7331
9 4,787 .735 .0402 L7734
10 4,681 .629 .0336 .8070
11 4,612 .752 .0283 .8352
12 4,560 .733 .0242 .B595

13 .972

14 1.037

*Base year 1949.

*%In thousands of dollars.

xkxIndex figures are net after normal growth has

been removed.




