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An environmental evaluation concerning land designated

for park and recreation development was conducted in Flower

Mound, Texas. Results were compared with the findings of a

public opinion survey of the citizenry of Flower Mound. The

first section is an introduction to land use and recreation

planning. Section two presents a review of pertinent

literature concerning environmental evaluation and

recreation and recreation planning. Third is a brief

description of Flower Mound, Texas, and existing park

properties. The fourth section discusses both the

environmental evaluation and the survey research techniques

employed. Results of the environmental evaluation are

examined in section five. The public opinion survey results

are discussed in the sixth section.

Flower Mound is fortunate to have a number of sites

suitable for recreational development. If recreational

development is to be successful and satisfactory to the

users, decisions will need to be made in an organized

fashion. Park and recreation planning should be

incorporated within a general land use planning framework.



TABLE OF CONTENTS

Page
LIST OF TABLES.......................................iv

LIST OF ILLUSTRATIONS. .............................. v

Chapter

I. INTRODUCTION. ............................... 1

II. REVIEW OF LITERATURE........................4
Environmental Planning
Recreation Planning
Public Opinion Surveys

III. STUDY AREA ................................. 23

IV. METHODOLOGY ................................ 29
Environmental Evaluation Methodology
Survey Methodology

V. EVALUATION ................................. 51
Soil Properties
Water Quality
Sites

VI. PUBLIC OPINION SURVEY RESULTS.............. 77
Current Participation Patterns
Future Facility Development
Financing Park And Recreation Development
Demographics

VII. CONCLUSIONS........ ........................ 85

APPENDIX A .......................................... 91

APPENDIX B .......................................... 95

APPENDIX C .......................................... 96

APPENDIX D ..........................................117

BIBLIOGRAPHY........................................123

iii



LIST OF TABLES

Table Page

I. Park Name Size and Present Development.....25

II. Soil Type Distribution By Park.............52

III. Matrix Of Park Ranks.......................58

IV. Comparison Of Family Participation
With Activity Importance....................80

V. Future Development Preference..............81

VI. Attitudes Toward Financing
Park and Recreation Development............82

VII. Rank Order For Active and
Passive Recreation...........................87

iv



LIST OF ILLUSTRATIONS

Figure Page

1. Evaluation Matrix..........................10

2. Evaluation Network.........................12

3. Area Map...................................24

4. Flower Mound Map...........................26

5. Environmental Evaluation System.............30

6. Community Center............................59

7. Morris Road................................62

8. Hilltop....................................64

9. Timber Creek. .................................. 66

10. Cortadera and Spring Meadow................68

11. Prairie Creek 1 and 2......................71

12. Timber Trails..............................73

13. Westchester 2 and 3........................ 75

V



CHAPTER I INTRODUCTION

As small communities on the perimeter of large

Ihetropolitan areas experience population growth and economic

development, the demands made upon the available resources

will change both in kind and extent. Physical changes

include (1) alteration of natural landscape, (2) reduction

of vegetative ground cover, (3) soil erosion, and (4)

excessive runoff, of which urban flooding is only one

undesirable result. Social changes may include straining

existing traffic, utility, school, and recreation systems.

One approach to either avoiding or ameliorating the

negative impacts of urban and rural development is land use

planning. If properly implemented, land use planning, or

the decision-making process of allocating resources among

competing land uses can foster beneficial changes within a

community. As a community grows, it is being shaped for the

present as well as the future. If the decisions made are

arbitrary and unintegrated there is little chance for

foresight and creativity. Successful land use planning

1

lBannon, J.J., Leisure Resources: Its
Comprehensive Planning (Englewood Cliffs, New Jersey:
Prentice-Hall, Inc. 1976).
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anticipates the future. 2

One aspect of land use planning deals with recreation

and open space and how these areas can best be used to meet

the recreational and leisure needs of a community. This

thesis presents the results of an environmental evaluation

of land designated for park and open space development in

Flower Mound, Texas. The research also reports the results

of a public opinion survey concerning recreational

development in the Flower Mound community.

The environmental evaluation chapter contains an

analysis of the physical characteristics of each existing

park property. Attention is given to (1) wildlife and

wildlife habitat, (2) land and water pollution, (3) esthetic

qualities, (4) human interest factors, and (5) soil

properties. The citizen survey presents information on (1)

future park and recreation facilities, (2) current

recreational participation patterns, (3) facilities

development, (4) attitudes towards financing park and

recreation development, and (5) demographics. Results from

the environmental analysis and public opinion survey are

synthesized in an effort to make recommendations for future

park and recreational development in Flower Mound.

Marsh, Wm. M., Environmental Analysis
For Land Use and Site Planning (New York: McGraw-Hill Book
Company, 1978).
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The remainder of the thesis is subdivided into six

major sections. The first presents a review of pertinent

literature concerning environmental and recreational

planning. Second, is a brief description of Flower Mound,

Texas and the existing park properties. The third section

discusses both the Environmental Evaluation System and the

survey research techniques employed. The environmental

evaluations of the sites are discussed in the fourth section

of this thesis. The results of the public opinion survey

are examined in the fifth section. Concluding comments

synthesize the major findings and make recommendations

regarding future options that are available to the community

of Flower Mound as park and recreation facilities are

developed.



CHAPTER II REVIEW OF LITERATURE

Evaluating the environment for recreational land use is

a topic that deals with two broad areas of knowledge:

environmentally compatible land use planning, and

recreational planning. Recognized quantitative methods

exist to aid in decision making for both environmental and

recreation planning. Recreation planning also incorporates

local public opinion. This chapter explores environmental

evaluation methodologies, environmental constraints,

recreation planning, and public surveys.

Environmental Planning

A history of land use and abuse associated with

deforestation, overgrazing, inappropriate agricultural

practices, and urbanization has created manmade deserts that

cover over six percent of the Earths surface.' Inexpensive

energy sources are becoming scarce. A method for managing

human development to ensure maximum use of limited resources

is necessary. Past and present land use influences many

social characteristics such as (1) resource use and

pollution accumulation, (2) availability of recreation, and

Baldwin, J. H. , Environmental Planning and Management
(Boulder, Colorado: Westview Press, 1985).

1~
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(3) the degree of integrity to which the natural environment

has been maintained. Environmental management depends on

comprehensive land use planning. A number of methodologies

ranging from ad-hoc approaches to checklists, matrices,

networks and overlays currently exist for evaluating the

environment .2

The oldest and crudest is the ad-hoc method. This has

been widely used by Federal agencies to comply with the

requirements imposed by the National Environment Policy Act

of 1970. Ad-hoc approaches are general in nature and lack

specific means for measurement and evaluation. One

attribute of this approach that has been retained by the

more advanced methodologies is the formation of a multidis-

ciplinary team of experts to conduct the evaluation. Rather

than quantifying the environment, the main emphasis of the

ad-hoc method is a general description in narrative form.

The Canadian Land Inventory is one such method. It was

designed to assess land capability for four major purposes:

agriculture, forestry, wildlife, and recreation. The

inventory was applied to the settled parts of rural

Canada.3  Measurements were made in general units (e.g., %

2 Shopley, J.B., "A Comprehensive Review of Current

Environmental Impact Assessment Methods and Techniques,"
Journal of Environmental Management 18, (1984), 25-47.

3 Pigram, J., Outdoor Recreation and Resource Management
(New York: St. Martins Press, 1983).
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land use/1000 acres). The U.S. Forest Service developed a

system to assess the landscape both qualitatively and

quantitatively. The method forms a general classification

scheme based on the dominant characteristics of the area

(e.g., timber, minerals, petroleum products, et c.) that can

be used to assist in the decision-making process.

Checklists address specific parameters of the

environment. Instructions are usually supplied to aid in

the evaluation and/or identification of potential impacts.

Simple descriptive checklists differ from ad-hoc methods

only by defining the topics to be addressed. No measurement

or evaluation is attempted. Scaling checklists allow listed

impacts to be ranked in order of severity. This is often

difficult when evaluating diverse impacts. A method of

resource evaluation designed for The Council of State

Governments (C.S.G.) uses a checklist, covering areas such

as present and potential ownership of the land, zoning,

sewer and water services, housing density,and major roads.

Industrial sites and recreational resources are also

considered. The C.S.G. checklist is more applicable to

developed urban areas than-the Canadian Land Inventory.

Advantages of the C.S.G. checklist stem from its ability to

focus on small developing areas. The disadvantages stem

4 Ibid.
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from the large amount of data needed to complete the

checklist.

A method designed for Housing and Urban Development

(H.U.D.) uses a modified checklist which compares the

effects of the environment on a project to the effects of a

project on the environment. Effects are designated as

highly likely, possible, and unlikely. This is an extensive

list and is applicable to large and small urban or rural

6
settings.

Weight scaling checklists, such as the Environmental

Evaluation System developed by the Battelle Columbus

Memorial Institute, provide for the comparison of diverse

environmental parameters by means of weighting individual

parameters in accordance with their relative importance.

Values are derived for each parameter by using value

function graphs to transform parameter measurements into

environmental quality units. Parameters may be compared

individually or aggregated and compared as components,

categories, or for the whole Environmental Evaluation

System. Key impacts should be highlighted due to the loss

5 Countryman, D.W., Sofranko, D.M. Guiding Land

Use Decisions: Planning and Management for Forests and

Recreation (Baltimore: Johns Hopkins University Press,

1982).

Canter, L.W., Environmental Impact Assessment (New

York: McGraw-Hill Book Company, 1977).
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of information through aggregation. The Institute for

Environmental Studies used a modified version of the

Battelle Columbus Environmental Evaluation System to

evaluate the environmental impacts of the Aubrey Reservoir

project in North Texas prior to, during, and after

construction.7- This was a modified version of the

Battelle-Columbus method designed for the Bureau of

Reclamation. The environment was divided into a hierarchical

system (i.e., from general to specific) of 4 categories, 18

components, and 78 parameters. These represent significant

attributes of the environment. Parameters have been assigned

individual weights representing their importance in the

Environmental Evaluation System (EES). Weights should

remain the same from project to project.8  The weight of a

parameter is multiplied by a quality index and the products

summed. This represents a quantitative value for the

quality of the environment. Values for the pre-

construction, construction, and post-construction phases

were compared for each parameter, component, and category

yielding a quantitative value for the expected change in

7 Institute For Environmental Studies
A Systems Evaluation Of The Environmental Impact Of The
Aubrey Reservoir Project On Elm Fork Of The Trinity River In
North Texas, edited by Lloyd C. Fitzpatrick et. al (North
Texas State University, Denton, Texas 1972).

8. Ibid.
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environmental quality.9

Matrices are another type of method used to evaluate

potential environmental impacts. The most common matrices

are grid diagrams with two distinct lists arranged along

perpendicular axis (See Figure 1). Interactions of

components along perpendicular axis are marked or scored in

the cell common to both. Presentational matrices display

interactions between lists based on a cause and effect

relationship. Mathematical matrices have not played an

important role in environmental impact analysis because of

the difficulty of quantifying all types of impacts.

Matrices are limited to showing only the primary

interactions within any frame work. The Alabama State

Planning Office developed a matrix where characteristics and

conditions of the environment are compared to activities

1.0that may cause an environmental impact.

Network methods for environmental evaluations provide

the possibility to investigate secondary and higher cause

and effect relationships. Flow chart type networks present

relationships but do not attempt quantification. Such a

network has been developed by the Soil Conservation Service

to evaluate potential impacts of creating a large

9 Ibid.,

1l Canter, Supplement to Environmental Impact Assessment
(Norman, Oklahoma 1979).
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impoundment of water (See Figure 2). Begining with a

specific alternative, primary impacts are on the basic

resources of land, water, and air. Primary impacts lead to

secondary impacts, such as changes in land use and/or cover

type. Impacts of the third and fourth levels are the

resulting physical and chemical effects, and the biologic

effects respectively. Finally, social, economic, and other

terminal effects are ranked from very high to very low, and

the data needed to evaluate important effects can be

listed.,

Map overlays were originally developed to incorporate

broad environmental considerations into the selection of

highway routes. The system is based on a set of transparent

maps, each representing the spatial distribution of a given

environmental factor. A composite map of the relationship

among the chosen factors results. For readability,

parameters are limited to about ten for any given composite

map. In the early 1970s, the overlay technique was used to

evaluate the development suitability for Flower Mound,

Texas. The final composite map combined soils, slope,

geomorphology, surface geology, water, vegetation, and

reforestation potential to indicate environmental

1IIbid.
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sensitivity.1 2 .- Computer aided cartography has greatly

increased the applicability of this method.

Environmental Constraints

When analyzing the complexities associated with

recreation and the physical environment, six areas should be

addressed. These areas are (1) the basic physical and

ecological criteria for selecting and planning recreational

areas, (2) special ecological questions connected with

water, (3) multiple use areas and the compatibility of

different uses, (4) erosion control, flood control and the

preservation of a vegetative covering, (5) establishment or

maintenance of a partial ecological balance or natural state

within the area, (6) intensity or use density of the various

uses to be permitted. These values are quantifyable and

can be compared site to site.

Knowledge of the soil properties is essential before any

construction is planned. Physical and ecological criteria

such as (1) shrink-swell and erosion potentials, (2) soil

permeability and depth to bed-rock, and (3) vegetation

density and diversity are measured in terms of rate of flow,

particle size, and number of individuals, respectivly.

12
Renyolds, R. and others, Flower Mound Development

Ecology: The New Town Site and Planning Area (Dallas, 1972).

13Van Doren, C.S., Priddle, G.B., Lewis, J.E.

Land and Leisure: Concepts and Methods In Outdoor Recreation

(Chicago: Maaroufa Press, 1979).
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These can be compared from one site to another by the use of

a comparative matrix.

In addition to quantitative, there are also qualitative

environmental considerations such as (1) the suitability of

different sites for the different recreational uses, (2) the

esthetic, historic and scientific value of the land, and (3)

the physical and ecological aspects of the outdoor

14
recreational area. The suitability of different sites

for different uses is of prime importance to recreational

planning. Different sites may be of equal value on a

quantified scale, yet so dissimilar that activities

perfectly suited for one may be almost impossible at the

other. Esthetic, historic, and scientific factors

associated with a site should be considered when planning

for recreational development. If a piece of property is

strikingly attractive or has been the site of important

historical events, it can be of greater recreational value

than a plain piece of land with no historical or scientific

significance.

The physical and ecological aspects are particularly

important and are subdivided into size of the area,

physiography, soils and geology, water, vegetative covering,

and recreational demand.15 ' : The amount and quality of

14Ibid.

iIbid.
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wildlife habitat that will be available when development is

complete will determine the types and numbers of wildlife

that will be present. If local wildlife are to be

appreciated then suitable habitat must be either maintained

or created.16 - The availability and quality of a local

water supply and whether or not septic tanks are an

acceptable means of sanitation are important consideration

in the development process. Whether or not any facilities

built will need to be connected to city water or sewer

systems will influence their location on the piece of

property. l When comparing the individual variable

measurements of a number of locations with regard to

recreation, a matrix is an important tool. It allows for

the quantified comparison of individual parameters for

different locations.

Once a method has been selected the necessary data must

be acquired to analyze the situation. Important sources of

data include maps of the soils, geology, hydrology and

floodplains, wetland and wildlife habitat identification,

vegetation maps and current land use information. United

16.Canter, Op. cit.

1 7 Marsh, Wm. M., Environmental Analysis
For Land Use and Site Planning (New York: McGraw-Hill Book
Company, 1978).

18
Gold, S.M., Recreation Planning and Design (New York:

McGraw-Hill Book Company, 1980).



States Geologic Survey (U.S.G.S.) 7.5 minute topographic

maps and aerial photos are necessary base maps and data

sources.~9  The present and anticipated use of adjacent

property is important when deciding how or if an area should

be developed. Topography and drainage are also critical

factors in land use planning. Poorly drained or hilly land

is not as readily adaptable to the same development as flat,

20
well drained land. Soil properties such as depth to bed-

rock, pH, and texture influence the types of vegetation that

will grow without extensive maintenance. These properties

also influence what type of construction is most suitable to

21
the site.2 -

Recreation Planning

The recreation potential of a piece of property is a

combination of general characteristics, different types of

recreational opportunities, any specific qualities of the

site, and their effects on the user. General

characteristics are divided into user oriented,

1 9 Countryman,D.W., Sofranko,D.M. Guiding Land
Use Decisions: Planning and Management for Forests and
Recreation (Baltimore: Johns Hopkins University Press,
1982).

-Canter, L.W., Environmental Impact Assessment (New
York: McGraw-Hill Book Company, 1977).

2.1,United States Department Of Agriculture Soil
Conservation Service, Soil Survey Of Denton County, Texas
(Washington, 1980).
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intermediate, and resource based.2 2  The Bureau of Outdoor

Recreation divides the different types of recreational

opportunity into six classes ranging from 1 for high density

urban to 5 for primitive areas. Class 6 is set aside for

historic and cultural sites. Site-specific qualities

address the user/landscape relationship, and consider such

factors as the sequence of the visual experience, the

distance involved with the visual experience, the observers

position, and indirect factors of spatial definition and

light.

Recreation planning attempts to integrate the recreation

potential with local public recreation participation

patterns. A sites physical attributes must be related to

the potential users psychological structure of environmental

preferences. Urban and/or suburban environments directly

effect the perception of residents toward outdoor

recreation. Additional factors include the amount of time

for recreation participation, site accessibility, and travel

22Jubenville, A., Outdoor recreation And Planning

(Philadelphia: W.B.Saunders Company, 1976).

23 Cooksey, R.W., Dickson, T.L., Loomis, R.J.,
"Preference for Recreational Environments: Theoretical
Consideration and
a Comparison of Models", Leisure Sciences Vol 5 num 1
(1983), 19-34.
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time.2 4 Accessibility and travel time are important

considerations in addition to physical attributes.

Resource managers need to know what the public desires

from their recreation experience before policy can be shaped

for increased use, and maximum enjoyment.2 5  The functional

use of an area should coincide with behavioral

characteristics of potential users, space classification,

26_.and design potential. . Land that is occasionally flooded,

with an irregular topography, and supports a dense stand of

natural vegetation has a different potential than a well-

drained grassy field. However, with proper development, both

can become areas that residents can enjoy.

Resource-oriented activities depend more on the natural

condition of the land, water, vegetation, climate, and

wildlife than facility oriented activities that can usually

be provided at manmade centers. The quality of any outdoor

recreational activity depends on the users recreational

objectives and the environmental characteristics associated

24Fesenmaier, D.R., Goodchild, M.F., Lieber, S.R.,
"Importance of Urban Milieu in Predicting Recreation
Participation: The Case Study of Day Hiking," Leisure
Sciences, Vol 4 num 4 (1981) 459-476.

2 5 Duttweiler, M.W., "Use of Questionnaire Surveys in
Forming Fishery Management Policy", American Fisheries
Society Transactions Vol 105, (1976) 232-239.

26cGold, S.M., Recreation Planning and Design (New York:
McGraw-Hill Book Company, 1980).

...........



19

with them. These characteristics should be identified as

part of the site evaluation and selection.,27

Public Opinion Surveys

One of the most critical aspects of recreational

planning is coordinating the public's wishes with available

resources. Often it is not feasible to interview every

member of a population, and inferences must be made from a

subsample. Accuracy depends on reaching the most

appropriate section of the population with a questionnaire

designed to solicit quality responses on the desired

subject. There have been several different techniques of

soliciting responses, each with different strengths and

weaknesses. Sample design depends on how the information

will be used and what resources are available.?A8

Face-to-face interviews provide an opportunity for a

longer, more detailed questionnaire but at a greater expense

per respondent than telephone or mail type surveys.

Telephone surveys are inexpensive but limited with respect

to length. Often directories are incomplete due to the

number of households without telephones and those who choose

2 7 Christiansen, M.L.,Park Planning Handbook (New York:
John Wiley and Sons, 1977).

2 8 Rossi, P.H., Wright, J.D., Anderson, A.B., Handbook
of Survey Research (New York: Academic Press, 1983).
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29,_to have their number deleted from the list.I, Mail

questionnaires have greater access to more complete lists,

(e.g., professional associations and utility connections),

although all lists are subject to becoming outdated unless

kept up. Mail surveys may be longer than telephone surveys

but they are a self-administered survey, and the types of

questions asked must be simple to avoid confusion. Mail

surveys often experience low response rates.

Examples of survey research in recreation planning and

management are numerous. West analyzed the stigma

associated with access to recreational areas for the

physically impared and mentally handicapped individuals 50 ,

In depth face to face interviews with administrators from

park and recreation, and social service agencies were used.

Although a small sample size of 82 was used, a response rate

of 100 percent was achieved. Some of the data could be

coded quantitatively, but many of the key insights were

found in the qualitative data in the transcribed text of the

interviews.

In 1977 a study was conducted in Illinois to determine

recreation patterns of urban households. Random digit

29 Ibid.

30West, P.C., "Organizational Stigma in Metropolitan
Parks and Recreation Agencies", Therapeutic Recreation
Journal Vol 16 num 4, (1982) 35-41.
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dialing techniques were used for the telephone based

recreation survey. A total of 9328 households were

31,reached. Of these, only 1344 (a 14.4% response rate), of

the interviews were complete with respect to household,

social and economic, and supply information. A similar

method was used in Denton, Texas to determine local

recreation awareness and attitudes. Becker and Iliff

examined differences in responses of face to face interviews

and mail surveys, an on site, survey was conducted and a mail

survey was sent to a subset of the on site population. The

response rate was 50 percent lower for the mail survey.

However, at a confidence level of 0.05, no significant

difference was found in 28 of 31 variables between the on-

site interview and the mail survey responses. Results

showed that the responses of nonrespondents are not

different from respondents and extensive follow up mailings

are not necessary to avoid nonrespondent bias. Therefore,

more effort can be given to the original questionnaire and

sample design and less on follow-up techniques .33

3 1 Fesenmaier, D.R.,, Gcodchild, M.F., Lieber S.R. "The
Importance of Urban Milieu in Predicting Recreation
Participation: The Case of Day Hiking", Leisure Sciences,
Vol 4, num 4, (1981) 459-476.

3 2 Personal Communication.

33 Becker, R.H., Iliff, T.J.,"Non Respondents in
Homogeneous Groups: Implications for Mailed Surveys",
Leisure Sciences, Vol 5, num 3 (1983) 257-267.
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There are several established methods for surveying

public opinion. Each has individual strengths and

weaknesses. The appropriateness of the method depends on

the intended use of the data, the estimated size of the

population to be sampled, and available resources needed to

conduct the survey. For this thesis a mail survey method

was used with one follow up mailing consisting of a reminder

letter and an additional questionnaire. The next section of

this thesis provides an overview of the study area where the

environmental evaluation system and survey research were

preformed.



CHAPTER III STUDY AREA

Flower Mound is a small developing community in Denton

County, Texas, located 21 miles northwest of downtown Dallas

and 30 miles northeast of downtown Fort Worth (Figure 3).

Flower Mound is in the northern part of the Trinity River

basin. The climate is extremly variable during both summer

and winter. Native plants and animals are required to be

drought resistant during times of low water, they must also

be able to respond quickly in times of favorable moisture

and temperature. The temperature rises above 100 degrees in

July and August and falls into the teens during the winter

months. Precipitation varies from drought conditions for

months or years to local flooding due to torrential cloud

bursts. Vegetation in and around Flower Mound is a

transition from the mixed hardwood cross timbers to the

north and east, and the grasslands to the west. The more

extensive stands of native trees are located along the

creekbeds.

Flower Mound is on one of the major bird migratory paths

and depending on the time of year, the bird population

consists of a great many different species, often in great

numbers. Local mammals, though decreasing in number and

diversity, are varied and range from an occasional coyote,

to jack rabbits, armadillos, possums, skunks, and field
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mice. Currently Flower Mound has 124 acres of recreational

property, ranging in size from 3.75 to 19 acres (Table I,

Figure 4).

TABLE I

PARK NAME, SIZE AND PRESENT DEVELOPMENT

PARK SIZE PRESENT DEVELOPMENT
(acres)

1, Community Center Park 17.74 Fishing pond
Heated pool
Nature path
Tennis courts

2, Morris Road Park 19.12 None

3, Hilltop Park 13.58 Tennis courts

4,, Timber Creek Park 19.00 Small playground
with slides
Short bridges over
creek
Nature path

5, Cortadera Park 3.75 Small pond, swings

6, Spring Meadow Park 3.91 Small pond (dry)

7, Prairie Creek Park 1 4.00 None

8, Prairie Creek Park 2 4.00 None

9, Timber Trails Park 14.00 None

10, Westchester Park 2 16.10 None

11, Westchester Park 3 8.40 None

Figure 4 shows the location of the park sites in Flower

Mound, and Table I lists the stages of development of the
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land designated for recreation in Flower Mound. All of the

parks are located in the north east section of the

community. This is also the area of maximum residential

development as well. The rest of Flower Mound is dominated

by land currently zoned for agriculture, large family

estates, and/or small isolated groups of 10 to 20 houses.

Grapevine Lake dominates the southern boundary. The United

States Corps of Engineers controls the lake and the

surrounding easement. Parks on Lake Grapevine are also

controled by the Corps of Engineers, and are not considered

part of the Flower Mound park and recreation system.

If properly managed and optimally sited, there is enough

acreage within Flower Mound to serve a population of

approximatly 28,000 people. ' Based on 1983 census

statistics, Flower Mound's population was 6,800. A

comparison of population with existing acreage suggests that

for the present time, Flower Mound has adequate space

available to meet park and recreation needs. This statement

is contingent upon existing sites being properly developed

and maintained.

By the year 2,000, population projections estimate that

Flower Mound will have over 45,000 residents for an increase

1
>9pen Space Policy for North Central Texas (Dallas,

1973).

IN", - "M W- po 1,
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of 575%.<2> The National Recreation and Park Association

Standards call for a community this size to have 150 acres

of park land in addition to special facilities such as golf

courses. Therefore the challenge facing Flower Mound is

twofold. First, existing sites should be developed in an

environmentally sound manner by matching the desires and

needs of the community to specific sites best able to meet

those needs. Second, suitable park properties should be

identified for acquisition as additional acreage is required

to meet population growth and redistribution.

2Dallas Area Rapid Transit Study, North Central Texas
Council of Governments, Dallas, (1983).



CHAPTER IV ENVIRONMENTAL EVALUATION METHODOLOGY

The study methodology approximates the Environmental

Evaluation System (EES) developed by the Battelle Memorial

Institute of Columbus, Ohio, for the Bureau of Reclamation.

Locally,, this method has been used to evaluate the

environmental impacts of the Aubrey Reservoir Project on the

Elm Fork of the Trinity River in North Central Texas. The

Aubrey project serves as a model for this study because of

its environmental similarity to the Flower Mound area.) .

Basically, the EES divides the environment into a

hierarchical system of 4 categories, 18 components, and 78

parameters (Figure 5). The exhaustive nature of this list,

and its inherent capability to quantify each variable

produces a numerical evaluation of the existing recreational

properties in Flower Mound, Texas. A description of the

methodology follows.

First, environmental parameters are weighted according

I Due to the similarity of this thesis to the
environmental evaluation of the Aubrey Reservoir, the
methodologies follow closely. Unless otherwise stated the
Systems Evaluation of the Environmental Impacts of the
Aub Reservoir Project On Elm Fork of the Trinity River In
North Texas, edited by Lloyd C. Fitzpatrick (North Texas
State University, Denton, Texas 1972) should be refered to
for more information.

29
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to their relative importance by Battelle-Columbus. Second,

all parameter measurements and estimates (based on field

and/or literature data) are transformed into units of

environmental quality (EQ =0-1). This scaling procedure

provides a common base with which all parameters can be

directly compared and expressed in commensurate units. The

transformation of each parameter estimate or measurement

into EQ units is accomplished through the use of a value

function graph, which correlates different estimates or

measurement levels to the appropriate EQ levels. Value

functions developed by Battelle-Columbus were used in this

thesis. A total parameter value is then obtained by

multiplying the EQ by the weight for that parameter.

Finally, the total value for each parameter within a

component is summed. Because all of the EES components and

parameters are not applicable to Flower Mound some were

dropped from the evaluation. The rated EES used in this

research and those components and parameters that were not

included in the site evaluations, comprise Appendices A and

B, respectivly. In as much as the deleted parameters were

not measured, they are not-included in the methodology.

Value function graphs are presented in Appendix C.

CATEGORY I ECOLOGY

This category contains 3 components and 18 parameters.

Since most contemporary ecological systems have been
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produced by interactions among man, domestic and wild biota,

and the habitat, the parameters selected for the EES must be

attributes that reflect these interactions.

Component One, Species and Population

Species and their populations are sensitive to

environmental changes. Therefore, they can be used to detect

changes that may result in major impacts upon the system.

The species included are those that indicate a healthy

natural ecological system or indicate a commercial,

recreational or economic value to man, or both.

Natural Vegetation

Natural terrestrial vegetation includes major

communities within a defined area. Natural vegetation is

divided into forest and old field pasture. The percent of

the total acreage of a site that is dominated by the natural

vegetation (i.e., unaltered) was measured by direct

observation and air photos of the area.

Pest Species

Terrestrial pest species include plant and animal

species annoying or harmful to man or his crops, livestock,

or game animals. Four categories (l)weeds, (2)plant and

animal diseases, (3)carriers, and (4)other pests, are

recognized and weighted equally at 0.25 each. The dispersion

of these species is adjusted through the use of a



distribution modifier where 0.0 = wide-spread, 0.33 =

intermediate, 0.67 = restricted, and 1.0 = absent. These

measurements were arrived at by direct observation and from

literature sources.

Component Two, Aquatic Species and Populations

Natural Aquatic Vegetation

Aquatic vegetation is confined to habitats such as

swamps, ponds, impoundments, streams, and seeps. In Flower

Mound, seeps are absent and streams are intermittent. Ponds

and swamps although not naturally occuring, are present on

three of the existing park properties. Vegetation quality

is divided according to five characteristics:

Characteristic Score

A High productivity, good water quality, 1.00

year-round supply of water,

and large fish population

B Moderate to high productivity, 0.75

good water quality, some level

fluctuation, moderate fish population

C Moderate productivity, fair water 0.50

quality, water level changes often,

moderate fish population

D Low plant productivity, poor water 0.25

quality, water level changes often,

small fish population
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E Low to no productivity, 0.00

no fish population.

Aquatic Pest Species

Aquatic pest species are those plants and animals that

are annoying to man. Aquatic pest species are divided into

the same four groups as terrestrial pest species and

weighted at 0.25 each. Again the distribution modifiers are

used. Aquatic weeds and insects are the main pests in the

study area.

Sport Fish

Sport fishing is a popular activity, and of major

importance when evaluating the environment for recreational

development. This parameter is measured by multiplying the

percent of the total acreage of water at the site by a

quality modifier ranging from 0-1: high productivity = 1,

and low productivity, or no fish population = 0.

Waterfowl

Waterfowl are useful in estimating the productivity of

an aquatic system. If there is a thriving population of

waterfowl at a given site; it suggests the environment must

be of a sufficient quality to support that population. Only

Community Center pond is capable of supporting waterfowl.

Component Three, Habitats and Communities
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Habitats and communities are physical environments in

which particular sets of biota exist. The quality of the

habitat influences the biota composition. It is important to

ecological studies to have a "handle" on the quality of the

habitat.

River Characteristics

River characteristics generally pertain to flowing

systems,. In this thesis, both flowing and non-flowing

systems were grouped together. In applying the EES, the

parameter magnitude is the percent of total surface area of

water at a site, multiplied by a quality modifier that

varies from 0-1 according to the following scale:

Flow Type Rating

No flow,dry 0.0

Hot springs 0.25

Fluctuating 0.50

Warm 0.75

Cold 1.00

There are no hot springs in the area, and all water body

levels fluctuated with the amount of precipitation.

CATEGORY 2 ENVIRONMENTAL POLLUTION

This category contains 3 components, and 24 parameters

that evaluate environmental pollution. In Flower Mound,

there is no heavy industry or important point source

pollutants. The only concern deals with non-point sources
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such as internal combustion engines. Because the air is

thoroughly mixed and considered to be of a uniform quality,

no air pollution measurements are included in the site

analysis.

Component One, Water Pollution

Water quality measurement is an important component of

the EES. The existing park properties are located in a very

small area of the Trinity River drainage basin. Hydrologic

loss was not measured. Because this matrix is designed to

be used by individuals who may not have access to laboratory

equipment and techniques, and because of the prohibitive

cost of complete water analysis, those parameters that can

be measured with hand-held meters or by direct observation,

such as dissolved oxygen, pH, flow variability, turbidity,

conductivity, and temperature are stressed. For this thesis,

laboratory analysis was available for carbon, nitrogen, and

phosphates.

Component Two, Land Pollution

Land in Flower Mound is presently experiencing the

stress of rapid residential development and the associated

problems that accompany such development. Land pollution,

one such problem, is assessed by measuring two parameters,

land use and soil erosion. For this thesis, land use is

divided into three groups: recreational 1.00-0.67,
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undeveloped 0.66-0.34, and other 0.33-0.00. Recreational

land is that which is presently being used for recreational

purposes and therefore needs the least amount of adaptation

for recreational development. Undeveloped land is land that

has not been disturbed. Other includes any type of land

area where human alterations would have to be rectified

before the land could be used for recreation.

Soil Erosion

Soil erosion is generally defined as the loosening and

removal of rock materials at the Earth's surface by any

process. The following values are associated with each

identifier for soil erosion:

Acre--ft/sq.mi./year Identifier

0.00 None

0.50 Slight

1.00 Moderate

3.00 Extensive

Measurements and estimates are made from direct observation

and by viewing air photos.

Component Three, Noise Pollution

As development continues, noise pollution may become a

problem. Noises are undesirable sounds that have a

psychological or physiological effect on man or other

organisms. Noise was divided into natural, acceptable,

annoying, and loud. Measurements and/or estimates were made
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from direct observations.

CATEGORY 3 ESTHETICS

This category contains 6 components and 17 parameters.

these were selected by Battelle-Columbus to reflect those

environmental elements that give some sensory pleasure to

most people. Esthetic value is relative to the observer's

previous sensory perceptions, education, and "sensitivity".

Component One, Land

Geologic Surface Material

The esthetic quality of land is enhanced by coloration

and the diversity of types and textures in its component

materials. The park sites within Flower Mound did not vary

from one to another significantly and received a rating of

0.3 on a scale of 0-1.

Relief and Topographic Character

This parameter is based on the relief of the area, or

the difference between the highest and lowest point above

mean sea level. Every park site has a relief of less than 10

ft., so a rating of 0.1 was assigned to each site.

Soils

Each park site contains a variety of soil groups and

types, (See Table III in Chapter V). Each of these has a

unique set of properties associated with it. The esthetic

value of soil depends on drainage, color, and texture. This
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information is available in the Denton County Soil Survey.

Soil esthetics for an individual area are determined by

evaluating the characteristics of each group present at that

site. These ratings are then scaled from 0-1 depending on

surface drainage and shrink swell ratios.

Width and Alignment

In the Battelle-Columbus system, the width and alignment

parameter is used to quantify the attractiveness of a gorge

or canyon. For this study, width and alignment are used to

express the functional value of site accessibility. If a

site is long and narrow its esthetics are reduced. A similar

approach can be used when measuring the attractiveness of a

lake shoreline. If the shore is highly irregular, it is

considered to be well developed and the value gets

larger.2 The inverse of this method is used to quantify

the width and alignment parameter of a park property. The

less irregular the the shape of a piece of land, the more

attractive it is for recreational development.

Surface Drainage

Land that is well drained is more attractive and more

conducive to recreational development. Drainage is a

property of soils at a site. This parameter is ranked from

2.Canter, L.W.,Environmental Impact Assessment, (New
York: McGraw Hill Book Company, 1977).
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1-10, low to high. The measurements or estimates are made by

direct observation, preferably after a heavy rain.

Component Two, Air

Odor and Visual Quality

Types of odors and visual stimuli in an area are

important aspects of the esthetic quality of the

environment. Suspended particles and visible gasses are the

primary sources of unpleasant odors and visual stimuli.

These are measured by direct observation and referencing

past meteorological data. Odor is ranked as pleasant(ie new

mown hay), lacking odor or unpleasant. These are compared to

a pollution modifier rated as frequently heavily polluted,

occasionally polluted, moderately clear, and clear. There is

not an air pollution problem nor are visible gasses present.

In very localized areas of each park site some disagreeable

odors are present. All of the properties are rated as 0.8

for odor and visual esthetics. For more information on this

parameter, please refer to Appendix C for the value function

graph.

Sounds

Sounds, both natural and unnatural, can either add to or

detract from the esthetics of an area. Sounds are ranked

from frequently pleasant to frequently unpleasant. In Flower

Mound, the primary source of unpleasant noise is from auto

and airplane traffic. Air traffic noise is generally not a

=--
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problem in Flower Mound. Auto traffic varies with the time

of day. During the evening hours, traffic noise in parks

adjacent to F.M.1171 experience an increase in noise level

but not over acceptable limits. Pleasant sounds of birds and

insects are present throughout the day. Measurements and

estimations of this parameter must be made by direct

observation at varying times of day.

Component Three, Water

Appearance of Water

The esthetic appeal of water in a landscape is largely

visual. The appeal is heightened if the water is clean and

clear and lessened if the water is turbid or opaque. Moving

water is generally more appealing than stagnant water.

These two characteristics are then ranked from turbid static

water to clear moving water.

Land and Water Interf ace

The water level of most of the streams and ponds in this

area fluctuate with recent precipitation. Those in Flower

Mound are no exception. Changing water levels leave a mud

band along the shoreline of a pond. This parameter is ranked

from slight = 1 to severe = 0 based on the level of

fluctuation and mud band development.

Odor and Floating Materials

Most people feel that the presence of water, either



42

still or running adds to the esthetics of the scene. This

is diminished if the body of water has a noxious odor or

trash floating in it. In the Battelle-Columbus EES, the

value function for this parameter consists of three groups,

lacking odor, noticable odor, and disagreeable odor. These

are then modified by a measure of the amount of floating

material present at the site (see Appendix C).

Water Surface Area

Water surface area is measured as the width of the water

times 10, and ranked 0-30 = 0-0.2, 31-100 = 0.21-0.4,

101-500 = 0.41-0.8, and >500 =0.81-1.0.

Wooded and Geologic Shoreline

This parameter measures the quality of a shoreline by

comparing the percentage of the shoreline that is wooded

with the percentage of it that is made up of sand, rocks or

gravel.

Component Four, Biota

This component evaluates the sensory pleasure people

derive from the presence of certain plants and animals.

Domestic Animals

Currently, the only domestic animals at any of the park

sites are the white geese at the Community Center pond.

Wild Animals

The presence of wild animals adds to the local color of
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the area. All of the park sites have local birds such as

redwinged blackbirds, cardinals, bluejays, scissor-tails,

and sparrows. The thicker the vegetation the more abundant

the birds. This is also true for small mammals. Though

squirrels are the easiest to observe, signs indicate that

raccoons and other small mammals are also present.

Diversity of Vegetation Types

The type and amount of vegetation adds to, or detracts

from the esthetic quality of a site. Vegetation is grouped

as either forest, moor, grazed field, or grassland. Each

site is ranked according to the diversity of groups present

at a given site.

Variety Within Vegetation Types

This parameter combines species diversity with rare and

endangered species. As stated previously there are no rare

or endangered species in Flower Mound.

Man Made Objects

Man made objects are a part of our cultural environment.

This parameter includes those objects that are both

desireable and undesirable. Density of the objects is

compared to the quality of the structure.

Component Five, Composition

Composition of an area refers to its overall esthetic

character, and reflects rare physical and biologic
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attributes.

Composite Effect

Composition is expressed in terms of the interplay of

land, air, water, biota, and man made objects as a visual

experience. These visual experiences are ranked from low

average to high spectacularly stimulating.

CATEGORY 4 HUMAN INTEREST

This category contains 5 components and 19 parameters.

These were selected for inclusion in the EES to capture the

potential effect of an environment on educational,

historical, and cultural interests.

Component One, Educational and Scientific

Parameters in this component are, archaeological,

ecological, geological and hydrological in nature. Each of

these are considered as a package and treated as a single

unit.. Though the literature indicates the presence of a

Native American Indian population in the area of Flower

Mound, there is no evidence that any of the park sites were

involved.

Ecological

The ecological package is concerned with ecological

processes. The variety of habitats at the different park

sites will allow for ecological studies and comparisons by

students interested in the local ecology. This is scaled
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from none =O to high =10.

Geological

The geological package includes aspects of the environment

that add to the knowledge of the earths history in a

particular area as recorded in the rocks and rock

structures. Because local schools stress the earth sciences,

local examples provide good visual aids and field trips.

This package is rated the same as the ecological package.

Component Two, Historical Packages

This component is designed to assess the historical value

of a particular site. Although the history of the Flower

Mound area has been colorful, there is no evidence that a

particularly important historical event took place at any of

the park sites.3

Component Three, Cultures

This component consists of three parameters; Indians,

Other Ethnic Groups, and Religious Groups. As mentioned

previously, Flower Mound has quite a rich cultural

background, but none of the park properties contain any

significant sites.

Component Four, Mood and Atmosphere

3For an extensive list of historical people, events and
places, refer to The Flower Mound Historical/Cultural Map
and the accompanying legend.
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Mood and atmosphere parameters are distinguished as

experiences of beauty and are based on previous sense

perception experiences. Parameter measures are subjective

averages on a scale of 10 units. Low values range from 0-3,

and high values range from 7-10.

Component Five, Life Patterns

Three parameters comprise this component: employment

opportunities, housing and social interactions. These are

based on a scale of 0-1, where 0.0-0.4 = disrupted,0.5 = no

change, and 0.6-1.0 = improved. The development of a parcel

of land for recreation implies that in the future, this site

will need to be maintained. This will increase employment

possibilities in the area no matter how slight. There is no

housing on the park sites nor will there be any after

development. Park and recreation sites are often the hub of

social interactions on a neighborhood level. Recreational

development will improve social interactions. This parameter

is the main thrust of the Life Patterns component.

SURVEY METHODOLOGY

Low response rates have been one of the major draw backs

of using mail questionnaires. 4  The total design method for

survey research provides a strategy for using mail

4.
'Dillman, D.A., Mail and Telephone Surveys: The Total

Design Method (Washington State University, Pullman,
Washington: John Wiley and Sons, Inc. 1978).



questionnaires that has been shown to improve the response

rate greatly. The questionnaire booklet should not resemble

any type of advertisement since these are often discarded.

No questions should appear on the cover or the back. The

front space is to be used to introduce the questionnaire and

include a picture or two reflecting the various aspects of

the questionnaires intent. The back should be used for

additional comments from the respondent. Questions should

consist of open-ended questions and those with definite

response categories. The questionnaire should be divided

into sections with the most interesting, topic-related

questions first, potentially objectionable questions later

and the demographics section last. The first question should

apply to every one and be as easy to answer as possible.

Questionnaires should be stamped with an identification

number to aid in data processing. The mailing packet should

include the questionnaire and a self-addressed return

envelope. Two weeks after the initial mailing, a reminder

should be sent to those from whom responses have not yet

been received. A third mailing with another questionnaire

and reminder should be sent to those who have still not

responded.6 - The total design method for survey research

Rossi, P.H., Wright, J.D., Anderson, A.B., Handbook of
Survey Research (New York: Academic Press, 1983).

6 Ibid.

47
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has been shown to increase response rates and provide

uniform, reliable responses at a relatively low cost.

The questionnaire distributed in Flower Mound, followed

the Total Design Method for mail surveys closely (for a copy

of the questionnaire, please refer to Appendix D). Section

one requested information regarding future park and

recreation development in Flower Mound. Initially, basic

opinions are sought concerning municipal responsibility for

providing recreational facilities. Next the focus was

expanded to which types of facilities were most desired.

Whether or not the respondent was aware of existing

facilities, and if they were satisfied with them was asked

next. Section one ends by inquiring which other

communities, if any, the respondent goes to for recreation.

Section two dealt with current recreation patterns.

Respondents were asked to specify, from a list of 21

activities, (1) which they participate in, (2) how often

they participate, (3) which family members participated in

that activity, and (4) how important that activity was to

them, on a scale of 0 to 5. Section three was concerned

with future recreation development. Respondents were to

indicate how important different types of facilities would

be to them if Flower Mound were to develop a park and

Ibid.
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recreation system. Ten facility types were listed, from

ball fields to sitting areas, and pavilions. Section three

concluded by asking for suggestions on improving public

parks and recreation facilities in Flower Mound.

The fourth section dealt with attitudes toward financing

parks and recreation development. Responses were either yes

or no, and questions ranged from; should Flower Mound spend

money on municipal recreation, to whether or not the

individual would support a property tax increase to support

a park and recreational system. The fifth section covered

the demographics of the respondent and their household.

Questions requested information such as age, sex, type of

residence and ownership, children and their ages, and how

many years they had lived in Flower Mound. The last

question was aimed directly at senior citizens and any

special features they would appreciate in a recreation

facility.

The mailing list used in this thesis was supplied by the

Flower Mound City Council and consisted of the city property

tax role. Following a random start, every fourth name was

systematically selected to receive a questionnaire, yielding

840 potential household contacts. A pre-test was conducted,

using the park and recreation board members and their

neighbors during August, 1984. At the end of that month the

initial mailing of the questionnaire took place. A second

mailing that included both a reminder letter and another
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questionnaire, followed approximatly four weeks later.

Returned questionnaires were accepted through the end of

September. Results of the survey are discussed in Chater

Six.



CHAPTER V EVALUATIONS

Soil Properties

Soil plays a particularly important role in land use

planning. Parameters such as slope, depth to bedrock,

surface drainage, shrinkswell ratio, and permeability all

effect potential development. 1- Because of their

importance, the soil groups and water quality aspects of

each site will be evaluated independently (Table II). The

results of the EES analysis will then be discussed.

Birome Fine Sandy Loams

The Birome fine sandy loam soils have a slope of less

than 5%. They are described in the Denton County Soil

Survey as suitable for recreational development with

constraints on camping areas and playgrounds due to the slow

percolation of standing ground water. This does not pertain

to paths, trails or picnic areas. The Birome group is

described as potentially good for wildlife habitat, with

exceptions for wet land plants and shallow water areas.

United States Department Of Agriculture Soil

Conservation Service, Soil Survey Of Denton County, Texas,

(Washington, 1980) For a more detailed analysis of soil

properties in Flower Mound and the rest of Denton County,

refer to the Denton County Soil Survey.
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TABLE II

SOIL DISTRIBUTION BY PARK SITE

Park Site

1, Community Center

2, Morris Road

3, Hilltop

4, Timber Creek

5, Cortadera

6, Spring Meadow

7, Prairie Creek I

8, Prairie Creek 2

9, Timber Trails

10, Westchester 2 and 3

This makes it more suitable for open land and range wildlife

than for wetland wildlife. The group ranked very low for

sanitary facilities due to the lack of depth to bed rock and

the slow percolation. These characteristics also limit the

I- I

Soil Groups

Gowen clay loam
Konsil fine sandy loam
Silstid loamy fine sand

Birome fine sandy loam
Gowen clay loam
Konsil fine sandy loam
Wilson clay loam

Navo clay loam
Wilson clay loam

Crockett fine sandy loam
Gowen clay loam
Konsil fine sandy loam
Wilson clay loam

Konsil fine sandy loam

Konsil fine sandy loam

Wilson clay loam

Wilson clay loam

Gowen clay loam
Justin fine sandy loam
Navo clay loam
Wilson clay loam

Birome fine sandy loam
Navo clay loam
Wilson clay loam
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construction of ponds, dikes or levees.

Gowen Clay Loam

The Gowen Clay Loam is typically located in creeks and

streams and is associated with occasional flooding. It is

poor for camp grounds and picnic areas, and too clayey for

playgrounds, paths, and trails. Potential for wildlife

habitat support is good with grain and seed crops, grasses

and legumes, wild herbaceous plants and shrubs being

associated with this soil type. The occasional flooding

prohibits the development of building sites. Sanitary

facilities are also severly impeded. The Gowen Clay Loam

presents moderate limitations on water management because

seepage is too high for ponds and it is too compressable for

dikes, levees, and other embankments. This soil type is

rated low for potential urbanization. Again, the major

limitation is the flooding hazard.

Konsil Fine Sandy Loam

The Konsil fine sandy loam typically slopes from 1-3%.

The surface layer is neutral, brown fine sandy loam about 12

inches thick. This soil is well drained; runoff is slow;

permeability is moderate; and erosion is a moderate hazard.

The root zone is deep and easily penetrated. Response to

fertilizer is good, and the soil is easily worked. Plants

are easily established on this soil.

The main use of this soil is for pasture. It has a high



potential for crops, and a few fields are planted in grain

sorghum and peanuts. Terracing is needed on this soil to

reduce erosion. Potential for recreation is good because

grass is easily established.

Crockett Fine Sandy Loam

The Crockett fine sandy loam typically has a slope of

1-3%. It is a deep, gently sloping soil found on smooth

uplands and in valley fill areas. The surface layer is about

6 inches of neutral, pale brown fine sandy loam. This soil

is moderately well drained, and runoff is moderate.

Permeability is slow, and erosion is moderate. Roots have

difficulty penetrating the clayey subsoil.

The potential for recreational development of this soil

is medium. The slow permeability is a limitation for use as

camp areas and playgrounds; however, drainage can be

installed. Cover crops are beneficial to this soil, and

terracing helps prevent erosion.

Justin Fine Sandy Loam

The Justin fine sandy loam ranges in slope from 1-3%.

Typically the surface layer is slightly acid, brown fine

sandy loam about 12 inches thick. This soil is well drained,

and runoff is moderate. Permeability is relatively slow and

susceptibility for erosion is moderate. The soil is easily

worked and responds well to fertilizer. Roots can penetrate

easily into the lower layers and a wide variety of plants



are suited to this soil.

Recreational development is high for this type of soil.

Attributable to the drainage and erosion characteristics.

Slow permeability is the major limitation to campgrounds and

play areas. The potential for openland wildlife is high.

Navo Clay Loam

The Navo clay loam usually has a slope of less than 3%.

The surface layer is about 5 inches of slightly acid, brown

clay loam. Navo Clay Loams are well drained; runoff is

moderate; and the permeability is very slow. This

combination of factors creates a very high erosion hazard.

The soil is difficult to work when dry. Potential for

recreation is low because of the slow permeability and clay

loam texture. Terracing to prevent erosion, the use of loamy

fill materials, and maintaining a good grass cover can

offset these problems.

Silstid Loamy Fine Sand

The Silstid loamy fine sand has an average slope of less

then 5%. The surface layer is a neutral brown loamy fine

sand about 6 inches thick. Though surface runoff is slow,

permeability is moderate, and the soil is well drained.

Plant growth is slow until the roots penetrate the lower

layers. The potental for recreational development is

moderate. A major limitation is the susceptibility of the

soil to wind erosion; however, this can be controlled by
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maintaining a good grass cover.

Wilson Clay Loam

The Wilson clay loam has a slope of less then 3%. Usually

found in lowlands, the surface layer is slightly acid gray

clay loam about 5 inches thick. The soil is poorly drained

and characterized by slow surface runoff and permeability.

This soil receives runoff from higher parts of the

landscape, and wetness is a hazard during periods of heavy

precipitation. Recreational potential is low because of the

slow permeability and wetness.

Water Quality

Water quality is very important when considering

recreational development. This cannot be over emphasized,

especially if recreation participation may result in direct

contact with the water. In Flower Mound, only the Community

Center Park, Timber Creek Park, Westchester Park 2, and

Cortadera Park have water quality considerations. Because of

the importance put upon water quality, this component is

treated separately.

The water quality analysis for Flower Mound park

properties consisted of measuring the dissolved

oxygen(D.O.), inorganic carbon, nitrogen, and phosphates,

stream flow variability, and turbidity. All but the

inorganics can be measured by direct observation or hand-



held meters.

Water was sampled from Community Center Park, Timber

Creek Park, Westchester Park 2, and Cortadera Park. The

water from Cortadera is considerably worse than that of the

others, although Westchester Park 2 water quality is also

poor. The D.O. was low indicating a large amount of organic

decay and decomposition. Stream flow varied at all of the

sites measured though Community Center Park had the most

stable water level. Cortadera received the lowest rating for

this parameter. Overall, the water at the Community Center

Park and at Timber Creek Park adds to the quality of the

parks, whereas at Cortadera and Westchester 2, the presence

of water detracts from the site.

Site Evaluations

The following discussion focuses on the results of the

Environmental Evaluation System analysis for each of the

park sites. Scores for each category and for the total

Environmental Evaluation System are presented in Table III.

Actual measurements and estimates for each of the parameters

are presented in Appendix A.

Community Center

Community Center park is located on Timber Creek road

adjacent to the Lewisville Independent School District

offices. These offices are situated on a large field that is

used for football and soccer. This is the most developed
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park in the area. It includes a pool, a fishing pond with

ducks and geese, two tennis courts,

TABLE III
MATRIX RANKINGS

PARK ECOLOGY POLLUTION ESTHETICS HUMAN TOTAL RANK
INTEREST

Community
Center 64.5 26.3 84.5 37 212.3 1

Morris
Road 59.0 20.9 46.5 39.2 165.5 3

Hilltop 36.0 27.0 32.7 32.5 128.2 7

Timber
Creek 56.0 25.5 56.2 36.75 174.5 2

Cortadera 40.0 18.6 35.3 26.25 120.1 8

Spring
Meadow 41.2 19.3 32.7 26.3 119.5 9

Prairie
Creek 1 11.8 17.9 17.7 20.9 68.3 10

Prairie
Creek 2 11.8 17.9 17.65 20.9 68.3 11

Timber
Trails 45.0 16.5 45.75 37.5 144.8 6

Westchester
2 50.7 24.2 37.35 34.35 146.6 5

Westchester
3 52.2 22.8 43.9 36.55 155.5 4

Mean 42.56 21.55 40.93 31.65 136.71

Std. Dev. 17.44 3.79 18.59 6.83 40.05

a small pavilion with tables, and parking facilities. An
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intermittent stream is located at the back of the property.

Vegetation along the stream is dense and consists of

hardwoods with an occasional conifer. The ground cover is

thick vines, greenbriar and other pest species. Along the

stream bed is a path that goes to the pavilion.

A fishing pond dominates this site. From observation and

conversation with anglers, it appears that the fishery is

reasonably stable, and that there is a self-supporting bass

population.

The Community Center achieved the highest Environmental

Evaluation score. This is not surprising given the fact that

the best land for recreation is already a park.

Esthetically this is one of the most pleasing parks,

with minor distractions being attributed to trash which

accumulates in the creek bed. Community Center is the only

park to have domestic waterfowl such as ducks and geese.

This adds greatly to the attractiveness of the park. This

park ranks highest in man made objects and composition,

again due to the development that has already taken place

here. Because it is centrally located and already well

known, Community Center has a beneficial effect on the

surrounding neighborhood. The mood and atmosphere component

did not rank as high as expected because of the nearby

development, and the associated loss of the natural

environment.
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Morris Road

Morris Road Park is located between Timber Creek Road

and Morris Road. The south end of the park is across from

the western end of Community Center park. Morris Road Park

is the single largest piece of property Flower Mound has for

recreational development, and was donated to the city by the

Department of Housing and Urban Development.

Morris Road park is essentially undeveloped, and

dominated by natural vegetation (ie. post oak, blackjack

oak, greenbriar, et c.). The northern end of the property

is cut by an unpaved section of College Blvd. The road is

marked closed, and people have used this area for dumping

trash and refuse such as scrap lumber and old car parts.

The same stream that runs along the back of the Community

Center park also runs through Morris Road park. The stream

bank is characterized by steep sides. Severe erosion

problems are very likely in the event of high water. The

stream channel itself is choked with debris from the last

heavy rain.

The Morris Road site, though not outstanding, is above

the mean score for the Esthetics, Ecology, and Human

Interest categories. It is below the mean for the Pollution

category (Table III). The vegetation stops most of the noise

from passing cars, the air is pleasant smelling, and signs

of wildlife such as armadillo and raccoon are abundant.

Cardinals and redwing blackbirds are common and one road
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runner was observed. During dry periods, what water that

remains in the creek is stagnant and unattractive.

Educational opportunities for geologic and/or ecologic

studies are good at Morris Road Park because the strata

revealed here are typical of those in the region. The site's

size and dense natural vegetation provide for a natural

setting for local ecological studies. Mood and Atmosphere

ranked high, due to the privacy and isolation provided by

the site. Life patterns received a low rating because of

poor site accessibility.

Hilltop Park

Hilltop Park, as the name implies is located on one of

the highest points in Flower Mound. Situated between

Homestead St. and Timber Creek Road, this is one of the

larger pieces of property at 18.33 acres. Presently, there

are two tennis courts and a small school here. The park

backs up to the rear of the houses on Homestead. Short

grasses comprise the primary vegetation with an occasional

mesquite tree. Plans are already in action to develop

Hilltop Park with a ball diamond and soccer field. This park

is conveniently located within a residential area and is a

valuable piece of recreational property. Terrestrial habitat

though not outstanding is present, and there is enough for

the local birds to thrive. The park has been kept clean and

the absence of trash is noticeable.

Hilltop Park is above the mean score for the pollution
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and human interest categories. It ranked below the mean for

the ecology and esthetic categories (Table III). The

biologic component is low due to the lack of domesticated or

wild animals. Cover is scarce and animals are few. The

school and the residential surroundings provide the

opportunity for social interaction. Mood and atmosphere

ranks lower at this park. The land is flat and featureless,

backing up to privacy fences and back yards.

Timber Creek

Timber Creek Park is located along F.M.1171 and Timber

Creek Blvd. To the north of Timber Creek Blvd is a small

tributary stream that flows through the majority of the

park. The water level varies in this stream and can pose a

flooding hazard after a heavy rain. Timber Creek Park has

been developed to a minor extent, with a small play set with

slides and ladders and tunnels. A foot path follows the

stream and there are a number of bridges that cross the

stream at various intervals.

The majority of the park property is located south of

Timber Creek Blvd. This area has not been developed, except

for a tree house built by the local youth. This area is over

grown with underbrush. A greater potential for soil erosion

also exists here because the creek has a wider channel and

steeper sides then on the other side of the road. This park

ranked third in terrestrial habitat. Terrestrial vegetation

appears healthy and well mixed, with a minimum of pest
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species. The aquatic habitat is quite variable due to

fluctuating water level. It ranks along side Morris Road,

Timber Trails, and Westchester 3 in this component.

The environment is relatively clean at Timber Creek, with

land pollution ranking third behind Hilltop Park and the

Community Center. Esthetically this is a very attractive

site. Timber Creek is listed first for sounds and visual

stimuli. During every trip to the field, children were

observed playing at this site. Birds are common and animal

tracks are plentiful. The water is not particularly

attractive, although its overall rank was above the mean for

the area (Table III).

Timber Creek Park is surrounded by residential areas and

opens up between houses for access to the street. This park

has a great potential for social interactions if it does not

already serve that function. The overall composition is high

and ranked second behind Community Center Park.

Cortadera Park

Cortadera Park located on Cortadera Drive is one of the

smallest properties in the study area. Located within a

residential area it is flat, and contains a small pond. A

small playground has been built on one side, and separated

from the rest of the park by a chain link fence. The water

level of the pond fluctuates with precipitation. In the dry

season the remaining water becomes quite unattractive, green

and smelly. The vegetation is predominantly short grasses,
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with marsh grasses, cat tails, willows and cottonwood trees

near the pond.

Cortadera Park ranked low on a majority of the

parameters. Terrestrial species and populations are low due

to a lack of habitat. A wide mud band has developed along

the shoreline, and because of the low water level aquatic

life is at a minimum. Trash is prevalent at this site and

ranges from 55 gal. drums to ironing boards and old car

parts. Cortadera provides good opportunities for social

interactions. This property is also large enough for either

unorganized or organized sports.

Spring Meadow

Spring Meadow Park is located on Spring Meadow Dr.

within four blocks of Cortadera Park. At just under four

acres (3.91), Spring Meadow is slightly larger than

Cortadera. The remains of a borrow pit where topsoil was

removed for the construction of houses marks the site. The

runoff from the street storm sewers is piped into this

depression. During the time of the study, there was no

water in it.

The vegetation over the majority of the park is short

grasses. In the depression the vegetation is mainly marsh

grasses and mesquite trees. Trash has been dumped in here as

in the Cortadera pond.

Spring Meadow is located in a residential area so social

interactions have the potential for improvement. Terrestrial

- - -
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habitat is lacking, and with the exceptions of the local

birds there is little wildlife.

Prairie Creek 1

At this time, Prairie Creek 1 is in the middle of a

housing tract currently being developed. The streets are

finished, some of the utilities have been laid; but there is

little else in the way of construction going on at the

present. This is a small piece of land and will soon be

surrounded by houses.

Prairie Creek, an intermittent stream, runs along the

rear of this site. The land is flat, with the only change in

relief being that of the creek banks. Because this piece of

property is in a housing development and will not be built

upon, there has been an accumulation of trash. The

vegetation is sparse, consisting of weeds and grass burs.

There are a few mesquite trees scattered throughout. The

land at Prairie Creek.1 is sun baked and parched, under a

great deal of stress, and quite unattractive.

Overall this park ranked lowest, tied with Prairie Creek

2. Land pollution is high, and there was a lack of wildlife.

The air quality is similar to that of the other sites though

heavy equipment operating in the area creates a disturbing

noise and is distracting. Esthetic composition is low. When

construction is complete and the area is residential,

Prairie Creek has the potential for social interactions.

Prairie Creek 2
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Prairie Creek 2 is in an area planned for residential

development. At at this time, Prairie Creek 2 is under a

great deal of stress. As with Prairie Creek 1, the land has

been bulldozed to remove the vegetation. Prairie Creek 2 is

the second phase of the Prairie Creek housing edition, so

development has not proceeded as far as it has in Prairie

Creek 1. Prairie Creek 2 ranks at the bottom of the list

with Prairie Creek 1. Until construction is complete,

development of this area is not advisable. There is little

apparent wildlife and no habitat. When this area is

developed Prairie Creek 2 will be in a residential area and

will have the potential for improved social interaction.

Timber Trails

Timber Trails park is located to the west of Morris

Road. This is one of the larger pieces of property for

recreation at 14 acres. The land was donated to the city by

the Department of Housing and Urban Development. Timber

Trails is an undeveloped piece of land, dominated by creek

bottoms and in many ways similar to Morris Road Park.

Terrestrial vegetation and terrestrial species and

populations ranked high due to the dense natural vegetation.

The creek that runs through this piece of property is the

same one that runs through Morris Road and Community Center

Park, and is subject to similar level fluctuations. This

piece of land is relatively inaccessible, so land pollution

has not been a problem, though some illegal dumping has
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taken place.

Timber Trails is above the mean score for the ecology,

esthetic, and human interest categories. It is below the

mean for the pollution category (Table III). Timber Trails

is very similar to Morris Road and Westchester Park 3. The

sound, odor, and visual parameters score high, and land

esthetics are above average. Water esthetics however rank

low because of the intermittent nature of the stream. The

overall esthetic composition is similar to that of Morris

Road and Westchester Park 2.

Westchester Park 2

Westchester Park 2 is located along F.M.1171, near Rippy

Road. This is one of the larger pieces of land at 16 acres.

Westchester 2 ranks highest for terrestrial habitat and

species. Pest species are at a minimum, and there is a

healthy stand of oak trees. The soil is sandy and well

drained.

A small pond suffering the same plight as the one at

Cortadera is located here and reduces the aquatic species

rating for this site. There has been some litter and

rubbish dumped on Westchester 2.

Westchester Park 2 is above the mean for the ecology,

pollution, and human interest categories. It is below the

mean for the pollution category (Table III). There are many

birds present in the mornings and evenings, and there are

tracks of small mammals along the shoreline of the pond. A
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small house on the perimeter of the park is the only man

made structure and is presently in the final stages of

destruction. A new public library is planned for that spot.

The overall composition of this area is pleasant. With the

new library and an expanding residential area bordering the

park, the opportunity for social interactions will increase

greatly.

Westchester Park 3

Westchester Park 3 is located directly to the north of

Westchester Park 2. This is an 8 acre parcel paralleling a

creek bed. The natural vegetation is thick and similar to

that of Morris Road. The creek bed is dry the majority of

the time. The area is clean and there has been little trash

dumping due to the fact that the area is difficult to reach.

Birds are abundant as a result of ample habitat.



CHAPTER VI PUBLIC OPINION SURVEY RESULTS

The public opinion survey concerning recreation

attitudes and participation patterns was designed to elicit

information on (1) future park and recreation facilities,

(2) current recreation participation patterns, (3) facility

development, (4) attitudes toward financing park and

recreation development, and (5) demographics (Appendix D).

A questionnaire was sent to 840 Flower Mound households, of

which 103 were returned as nondeliverable, reducing the

number of households contacted to 737. Of these 242 useable

questionnaires were returned, for a response rate of 33%.

Future Park And Recreation Facilities

The first section of the questionnaire deals with future

park and recreation facilities, and the public's opinion

regarding the joint responsibility of citizen and local

government in providing such facilities. responsibility of

providing such facilities. When asked if park and

recreation services and facilities are an essential

municipal responsibility, 87% of the surveyed population

indicated that it was. of the questionnaires returned, 89%

of the responses indicated that Flower Mound should provide

such facilities. In response to what kind of facilities

were desired, 42% prefered a number of small parks

distributed throughout the community, 24% prefered one

77
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centrally located park, and 34% felt that equal

consideration should be given to both. From this sample 19%

prefered passive recreation development, 17% indicated a

preference for active recreation development, and 64% felt

equal consideration should be given to both. A clear

majority ,(68%), of the respondents were not satisfied with

the recreation services and facilities offered in Flower

Mound, and 58% said they did not use them. A majority of

responses (58%) also indicated that they used facilities in

other communities.

In summary, a large majority of the population surveyed

felt recreation facilities and services are an essential

part of a community and should be provided in Flower Mound

by the local government. Respondents also indicated that

large central sites and small neighborhood parks should be

developed for active and passive recreation pursuits. The

people are aware of existing facilities, but are not

satisfied with them, and go elsewhere, primarily to

Lewisville, Denton, and Dallas, to satisfy their need for

quality recreation.

Current Participation Patterns

The second section of the questionnaire is concerned

with current recreation participation patterns. Respondents

were given a list of 21 activities and asked to indicate

whether or not they participated in them, which member of
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their family participated, the frequency of participation,

and the importance of the activity to them (Appendix D).

Three distinct groups of activities are discernable when

comparing the rank order of the family participation

component with the rank order of the of the importance

component (Table IV). The first six activities are ranked

in the same order for both components, indicating a strong

preference for these activities on a community wide level.

Activities in this group are primarily family oriented.

Those activities ranked seventh through fifteenth compose

the second group. Though the orders are not the same for

the two components, the same activities are present.

Activities in this group generally require a greater level

of skill and strength than activities in the first group.

The activities in this group are not as family oriented as

those in the first group, and not as team oriented as those

in the third group. Fewer people participate in these

activities and on a community wide perspective they are of

secondary importance. The last six activities make up the

third group. With the exception of card playing, these

activities all require a great deal of activity. For the

most part these are team oriented activities. All require a

good deal of skill and personal commitment for a quality

recreational experience. This group ranked 16-21 for both
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TABLE IV

Comparison of Family Participation
With Activity Importance

Family Participation Activity Importance
Rank Order Rank Order

1 Swimming I Swimming
2 Walking 2 Walking
3 Playground 3 Playground
4 Bicycling 4 Bicycling
5 Picnicking 5 Picnicking
6 Tennis 6 Tennis

7 Softball 7 Jogging
8 Racquetball 8 Aerobic Dancing
9 Jogging 9 Camping

10.5 Camping 10 Soccer
10.5 Aerobic Dancing 11 Arts and Crafts
12 Arts and Crafts 12 Racquetball
13 Golf 13 Hiking
14 Hiking 14 Golf
15.5 Soccer 15 Softball

15.5 Basketball 16 Gymnastics
17 Baseball 17 Basketball
18 Gymnastics 18 Baseball
19 Card Playing 19 Football
20 Weight Lifting 20 Weight Lifting
21 Football 21 Card Playing

participation and importance on a community wide level.

The second part of the questionnaire brings to light the

activities that the community as a whole consider most

important. In addition, activities of secondary importance

can be separated from those that the community considers

least important when deciding what type of development to

pursue.
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Future Facility Development

The third section elicited information concerning future

recreation facility development. Given a choice of ten

general types of facilities, respondents were asked to

indicate the importance of each facility. The four most

important facilities listed are (1) swimming pools, (2)

recreation centers, (3) picnic areas, and (4) bicycle trails

(Table V).

TABLE V RANK ORDER OF FACILITY DEVELOPMENT IMPORTANCE

1. Swimming Pool (3.61)

2. Recreation Center (3.44)

3. Picnic Area (3.32)

4. Bicycle Trail (3.29)

5. Sitting Area / Pavilion (3.05)

6. Softball / Baseball (2.95)

7. Tennis Courts (2.87)

8. Gymnasium (2.71)

9. Racquetball (2.58)

10. Basketball (2.43)

( )= mean score

5 = very important, 0 = no opinion

----- --- - - -



Financing Park And Recreation Development

Section four dealt with the publics attitudes toward

financing parks and recreation development. A large

majority (88%), of the respondents, indicated they felt

developers should be encouraged to donate acreage for the

development of public amenities (See Table VI). When asked

if they would support a reasonable property tax increase,

response dropped to 58% were in favor.

TABLE VI ATTITUDES TOWARD FINANCING PARKS
AND RECREATION DEVELOPMENT

Yes No
1. Do you believe that Flower Mound 186 82% 42 18%

should spend money to develop a
municipal recreation system?

2. Would you financially support 164 74% 59 26%
public recreation facilities
in Flower Mound?

3. Would you participate in 176 78% 50 22%
recreation at public facilities
in Flower Mound?

4. Would you support an itemized 152 69% 68 31%
bond program to develop public
recreation facilities in
Flower Mound?

5. Would you support a responsible 128 58% 93 42%
property tax increase to
develop public recreation
facilities in Flower Mound?

6. Should developers be encouraged 199 88% 27 12%
to donate acreage for public
amenities such as recreation
facilities?
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TABLE VI-- Continued

7. Should non-residents of Flower 159 71% 66 29%
Mound be required to pay a
special user fee for access
to park and recreation areas?

An overwhelming majority of the people indicated that

land should be set aside for public amenities including

recreation facility development. As involvement in

financial support is perceived as more personal, the amount

of support declines, though a majority of respondents

supported each issue. In the result of an actual election,

the results may differ greatly.

Demographics

The last section of the questionnaire deals with

respondent and household demographics. The validity of the

survey is strengthened by the favorable comparison of these

results with those of the 1980 Census. Males represented

59% of the respondents, females 36%, and 5% were completed

jointly.

A typical resident of Flower Mound is approximately 40

years old, lives in a single family home with one or two

children who are around 10 years old. This type of family

has lived in Flower Mound between 3 and 7 years, and owns

the home they live in. These figures are representative of

the recent growth experienced in Flower Mound and the
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surrounding area.

Concerning park and recreation development, a typical

resident of Flower Mound recognizes the importance of both

large central facilities for organized activities, as well

as small neighborhood parks. There is the desire for both

active and recreation activities. In general the residents

of Flower Mound are willing to support public recreation.



CHAPTER VII CONCLUSIONS

Two primary topics have been discussed in this thesis,

environmental evaluation of existing park property in Flower

Mound, Texas, and citizen attitudes and preferences toward

park and recreation development. The Environmental

Evaluation Systems (EES) methodology, and resulting site

suitability matrix was used to evaluate selected

environmental characteristics of each site for recreation

development. A basic assumption of this thesis is that a

quality environment is a prerequisite for a quality

recreational experience. One of the main benefits of the

EES is its ability to quantify a large number of parameters,

facilitating an objective appraisal of site suitability for

park and recreational development. The system can also be

used when evaluating additional properties for purchase as

parks. When this information is merged with citizen

preferences for recreational development, the community is

in a better position to prioritize its goals and allocate

resources in the most expeditious manner.

The completed EES highlights the strong, and weak points

of each property being evaluated for park and recreation

development. Totaling the scores for each category gives an

index of environmental quality, the higher the score, the

better the quality of the environment. This index should be

85
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viewed as an aid in decision making and not as a single

determining factor.

From the results of the EES, Community Center Park

ranked highest. It has been well maintained and there is an

attractive fish pond. Domesticated ducks and geese use the

pond for their habitat, and the vegetation along the rear of

the park provides good habitat for the local wildlife. The

two Prairie Creek parks are at the bottom of the list. This

ranking being attributed to construction in this area.

Cortadera Park ranks just above the two Prairie Creek Parks.

Following the initial ranking of the best and the

poorest sites for recreational development the remaining

properties exhibit different rankings depending on the types

of recreational activities that each could best support.

This is achieved by comparing the individual sites to an

activity analysis for the type of recreational experience

desired. Active recreation such as tennis, swimming,

football, soccer, and baseball require special facilities or

equipment such as pools, courts, and large open spaces for

the field sports. Conversely, passive recreation such as

picnicking, walking, bird watching, or the pleasure of

sitting and watching others, is often more suited to a more

natural area, less dependent on equipment and facilities.

Ranking the parks for positions 2-8 for active recreation

produces a different list than if they are ranked for

passive recreation.



87

TABLE VII RANK ORDER FOR ACTIVE AND PASSIVE RECREATION

Active Recreation

1. Community Center

2. Hilltop

3. Spring Meadow

4. Westchester 2

5. Timber Creek

6. Morris Road

7. Westchester 3

8. Timber Trails

9. Cortadera

10. Prairie Creek I

11. Prairie Creek 2

Passive Recreation

Community Center

Timber Creek

Westchester 2

Morris Road

Timber Trails

Westchester 3

Hilltop

Spring Meadow

Cortadera

Prairie Creek 1

Prairie Creek 2

Active Recreation Suitability

Hilltop Park ranks second in the active recreation

category, due in large part to its size and topography.

Tennis courts are available and the park located near a

residential area. Spring Meadow Park is a smaller piece of

property, located within a residential area. Spring Meadow

is also flat and relatively featureless, except for the

depression left after the removal of top soil. This is the

major detracting point from this park. Westchester Park 2

ranks next. It is a large piece of property in a
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residential area. The presence of numerous trees and the

pond, however, are prohibitive factors to the development of

active recreational facilities at this site. After

Westchester 2, Timber Creek, Morris Road, Westchester 3 and

Timber Trails follow in that order. This ranking is based on

accessibility vegetation density, and size and shape

constraints.

Passive Recreation Suitability

When considering passive recreation, the order is

considerably different. Timber Creek is ranked highest on

the list after Community Center Park. This park has already

been developed for picnicking and walking. Its shape is

essentially linear, and follows the creek. The small

playground, cookout grills and trash receptacles contribute

to the parks high ranking. Westchester Park 2 ranked next.

This park has a good stand of oak trees for shade, is

located in a residential neighborhood, and is large and

easily accessible. The Flower Mound Public Library will be

located on this site. The negative points include the small

pond and its water quality, and the vegetation which

surrounds it. For the development of this park to be

complete and successful, this pond will have to be dealt

with.

Morris Road and Timber Trails rank next. They are

heavily wooded, making them inconvenient for active, field

oriented recreation. Consequently both areas have some of
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the natural amenities that would make them more suitable for

picnicking and relaxing. There has not been excessive

dumping at these sites. Hilltop and Spring Meadow rank 7 and

8 respectively for passive recreation. Both of these feature

open spaces with little shade. They are also flat, and

without any change in topography to aid the scenery. Hilltop

and Spring Meadow are more suited to active recreational

development.

Results of the public opinion survey indicate that

residents of Flower Mound believe that it is a municipal

responsibility to provide public park and recreation

facilities, that present facilities are not satisfactory,

and that they would financially support park and recreation

development. Responses from the activity preferance

sections (Sections 2 and 3), indicate residents prefer a

combination of active and passive recreation activities. Of

the first six activities, three (walking, bicycling, and

picnicking), do not require a great deal of facility support

or development. Swimming, tennis, and playground activities

have greater facility demands, swimming most of all, tennis

more so than playgrounds but less than swimming. Playgrounds

require the least facility support of the three, although

sufficient space for playground equipment is necessary.

A synthesis of these findings suggest that Flower Mound

has the necessary physical resources to meet the

recreational demand of its citizens. Community Center park
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and swimming pool, and the surrounding area could provide a

nucleus around which a park and recreation system could

develop. Plans are already under way to improve the

condition of the tennis courts at Hilltop park, install

playground equipment, and designate an area for a baseball.

Timber Creek park could be used to meet the passive

recreation demands of local residents. Paths, bridges, fire

places, and a small set of swings and slides have already

been developed.

In conclusion, Flower Mound is fortunate to have a

number of park sites that are suitable for recreation

development, either active or passive, to meet the demands

of its residents. For Flower Mound to reach its recreation

potential, support from the citizens as well as from elected

officials is necessary. If recreation development is to be

successful, and satisfactory to the users, decisions will

need to be made in an organized fashion. Goals and

objectives should be drawn up, and a time table established

for meeting those goals. Maintenance and operation of

existing facilities needs to be improved. Neighborhood

involvement in park and recreation programs may help

encourage citizen participation, and help reduce the ill

effects of underutilization. Programs could be initiated to

increase use of the existing facilities. Park and

Recreation planning should be incorporated with in a general

landuse planning framework.



APPENDIX A THE COMPLETED ENVIRONMENTAL MATRIX

Park Name Number
Community Center 1
Morris Road 2
Hilltop 3
Timber Creek 4
Cortadera 5
Spring Meadow 6
Prairie Creek 1 7
Prairie Creek 2 8
Timber Trails 9
Westchester 2 10
Westchester 3 11

17--- -- -- -- -- -- -- -- -- -- --------- r---- r--------------------1

1 PARK # 11 12 13 14 15 16 17 18 19 110 111 I
PARAMETERS I I I 1 1 1 1 I I I I

ECOLOGY(240) I I 1 1 1 1 I I I I I I

Species and Populations: I I I I I I I I I I I I
-- - - - - - - - - - - - - - - - - - -----------------------------

Terrestrial; 1 1 I I I I I I I I
Browsers and 1 I I I I I I 1 I 1 1
grazers,(14) 10 10 10 10 10 10 10 10 10 10 10 I
Crops,(14) 10 10 10 10 10 10 10 10 10 10 10 1
Natural vege(14) 1.5 11, 1.881.751.751.751.251.2511 11 1.751
Pest species(14) 1.881.5011 1.751.751.5 1.251.251.5 1.751.6 1
Upland game I1 1 1 1 1 I I I I I
birds(14) 10 10 10 10 10 10 10 10 10 10 10 1
F-- --- - - - - - - - - - - - - - - - -----------------------------
Aquatic; I 1 1 1 I I I I I I I I
Commercial fisheries(14) 10 10 IX 10 10 10 IX IX 10 10 10 1
Natural vegetation(14) 1.751.5 IX 1.5 1.251.251X IX 1.5 I.251.5 I
Pest species(14) 1.751.5 IX 1.5 1.251.5 IX IX 1.5 1.251.251
Sport fish(14) 1.2 10 IX 10 10 10 IX IX 10 10 10 1
Water fowl(14) 1.5 10 IX 10 10 10 IX IX 10 10 10 I
1------------- -- -- ------------------------------- A
Habitats and Communities: I I I I I I I I I I I
Terrestrial; I I I I I I I I I I I
Food web index(12) IX IX IX IX IX IX IX IX IX IX IX I
Land use(12) 1.8 11 1.8 1.9 1.4 1.4 1.4 1.4 Il 1 .9 1.9 I
Rare and I I I I I I I I I I I I
endangered species(12) 10 10 10 10 10 10 10 10 10 10 10 1
Species diversity(14) IX IX IX IX IX IX IX IX IX IX IX I
FI------------- -- -- -------------------------------
Aquatic; I I I I I I I I I I I I
Food web index(12) IX IX IX IX IX IX IX IX IX IX IX I

Rare and I I I I I I I I I I I
endangered species(12) 10 10 IX 10 10 10 IX IX 10 10 10 I

River characteristics(12)1.7 1.5 IX 1.5 1.2 1.2 IX IX 1.5 1.2 1.5 1
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Species diversity(14) IX IX IX IX IX IX ix IX IX IX IX I

I------------------------------------------------
Ecosystems; I I I I I I I I I I I I

Descriptive only I I I I I I I I I 1 1

I.-------------------------- -- -- -- -- -------------
ENVIRONMENTAL POLLUTION: 402 1 I I 1 1 1 1 I I 1 I

------------------------------------------------
Water pollution; I I I I I I I I I I I

Basin hydrologic loss(20)l I I 1 I I I I I I I I

BOD (25) 1 1 1 I 1 1 I I I I I 

Dissolved oxygen(31) 1.9 1 1 1.9 1.441 1 1 1 1.881 I

Fecal coliforms(18) I 1 1 I I I I I 1 1 I I

Inorganic carbon(22) I I I I I I I I I I I

Inorganic nitrogen(25) 1.9 1 1 1.9511.01 1 I 1 1.951 1

Inorganic phosphate(28) 1.3 1 1 1.3 1.1 1 1 1 I 1.3 1 1

Pesticides(16) 1 1 1 I 1 I 1 1 1 I I I
pH (18) 1.9 1 1 1.9 1.851 1 1 1 1.881 1

Stream flow variation(28)I.8 1.1 IX 1.1 1.051.051.1 1.1 1.1 1.051.011

Temperature(28). I I I I I I I I I I I I
Total dissolved solids(25).9 1 1 1.9 1.371 1 1 1 1.9 1 I

Toxic substances(14) I I I I I I I I I I I I

Turbidity(20) I I I I I I I I I I I I
F.-------------------------- -- -- -- -- - ------------ A
Air Pollution; I I 1 I I I I I I I I I

Carbon monoxide(5) I I I I I I I I I I I 1

Hydrocarbons (5) 1 1 I I 1 1 1 1 1 1 1 1

Nitrogen oxides(10) I I I I 1 I I I I I I I

Particulate matter(12) I I I I I I I I I I I I

Photochemical oxidents(5)1 I I I I I I I I I I I
Sulfur oxides(10) I I I I I I I I I I I
Other (5) 1 1 1 1 1 1 1 1 I I I I
1-----------------------------------------------
Land Pollution; I I I I I I I I I 1 1 I
Land use(14) 1.8 1.5 1.7 1.7 1.4 1.4 1.3 1.3 1.4 1.5 1.5 1
Soil erosion(14) 1.851.5511 1.9 1.7 1.751.751.751.5511 1.9 1
------------------------------------------------ A

Noise Pollution; I I I I I 1 I I I I I
Noise (4) 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1
I--------------------------- -- -- -- -- -- ----------- A

ESTHETICS: 153 I I I I 1 1 1 1 1 1 1
1--------------------------- -- -- -- -- - ------------

L and; I I I I I I I I I I I

Geologic surface(6) 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3.1.3 1
soils (8) 1.7 1.6 1.6 1.5 1.8 1.8 1.3 1.3 1.6 1.8 1.8 1
Relief and topographic I I I I I I 1 I I I I
character(8) 1.1 1.1 .1 1.1 1.1 1.1 1.1 .1 1.1 1.1 1.1 I
Width and alignment(5) 1.561.521.821.401.621.891.811.801.651.711.481
Surface drainage(5) 1.7 1.5 1.5 1.4 1.7 1.7 1.2 1.2 1.5 1.6 1.4 1
F -----------------------------------------------
Air; I I I I I I I I I I I

Odor and visual(3) 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1
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Sounds (2) L.6 1.7 1.6 1.8 1.6 1.6 1.4 1.4 1.7 1.6 1.7 1

Water; I I I I I I I 1 I I I I

Appearance of water(10) 1.4 1.3 IX 1.3 10 10 IX IX 1.3 10 1.2 I
Land and water interface(16)11.3 IX 1.5 10 10 IX IX 1.3 10 1.3 1
Odor and floating I I I I I I I I I I I
materials(6) 11 1.5 IX 1.7 10 10 IX IX 1.5 1.2 1.5 I
Water surface area(10) 1.7 1.1 IX 1.1 1.2 1.2 IX IX 1.1 1.2 1.1 I

Wooded and geologic I I I I I I I I I I I
shoreline(10) 1.4 1.6 IX 1.5 1.3 1.3 IX IX 1.6 1.3 1.4 1
1------------------------------------------------A
Biota; I I 1 1 I I I I I I 1 1
Animals domestic(5) 1.8 10 10 10 10 10 10 10 10 10 10 1
Animals-wild(5) 1.5 1.5 1.2 1.5 1.2 1.2 10 10 1.3 1.3 1.3 1
Diversity-of vegetation I I I I I I I1 I I I I I
types(9) 1.651.6 1.4 1.6 1.4 1.4 1.3 1.3 1.5 1.6 1.6 I
Variety within I I 1 1 I I I I I I I
vegetation types(5) 1.4 1.3 1.3 1.4 1.2 1.2 1.2 1.2 1.4 1.5 1.4 I
1 -----------------------------------------------
Man-made objects; I I I I I I I I I 1. I I
Man-made objects (10) 11 IX 1.6 1.6 1.4 IX IX IX IX IX IX I
I -----------------------------------------------
Composition; 1 I I I I I I I I I I I
Composite effect(15) 1.4 1.2 1.2 1.3 1.1 1.1 1.051.051.2 1.2 1.2 I
Unique composition(15) 10 10 10 10 10 10 10 10 10 10 10 1
I-----------------------------------------------A
HUMAN INTEREST: (205) I I I I I I I I I I I I
I------------------------------------------------

Educational/Scientific packages; I i I I I I I I I I
Archaeological (13) 10 10 10 10 10 10 10 10 10 10 10 I
Ecological (13) 1.5 1.7 1.4 1.6 1.3 1.3 1.2 1.2 1.7 1.5 1.6 I
Geological (11) 1.251.251.2 1.251.151.151.1 1.1 1.2 1.151.151
Hydrological (11) 10 10 10 10 10 10 10 10 10 10 10 1
I ------------------------------------------------

Historical Packages; I I I I I I I I I I I I

Architecture and styles (11)010 10 10 10 10 10 10 10 10 10 I
Events (11) 10 10 10 10 10 10 10 10 10 10 10 1
Persons (11) 10 10 10 10 10 10 10 10 10 10 10 I
Religions and cultures(ll)0 10 10 10 10 10 10 10 10 10 10 I
Western frontier(ll) 10 10 10 10 10 10 10 10 10 10 10 I
FI-----------------------------------------------A
Cultures; I I I I I I I I I I I I
Indians (14) 10 10 10 10 10 10 10 10 10 10 10 I
Other ethnic groups(7) 10 10 10 10 10 10 10 10 10 10 10 1

Religious groups(7) 10 10 10 10 10 10 10 10 10 10 10 1
I------------------------------------------------
Mood/Atmosphere; I I I I I 1 1 I 1 1 I
Awe inspiration(ll) 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1
Isolation/solitude(ll) 1.2 1.5 1.3 1.3 1.1 1.1 1.1 1.1 1.5 1.4 1.5 1
Mystery (4) 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1
"Oneness" with nature(ll)I.3 1.6 1.4 1.6 1.2 1.2 1.1 1.1 1.5 1.3 1.4 I
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Life Patterns; I I I I I I I I I I I
Employment opportunities(13).8.6 1.6 1.6 1.6 1.6 1.5 1.5 1.6 1.6 1.5 I
Housing (13) 10 10 10 10 10 10 10 10 10 10 10 1
Social interactions(ll) 1.9 1.5 1.7 1.6 1.7 1.7 1.6 1.6 1.5 1.8 1.8 1



APPENDIX B PARAMETERS NOT INCLUDED

Following is a list of those parameters that are not included in

the evaluation of the Flower Mound recreational properties.

Browsers and Grazers

Crops

Upland Game Birds

Commercial Fisheries

Food Web Index

Rare and Endangered Spieces

Species Diversity

Basin Hydrologic Loss

Biologic Oxygen Demand

Fecal Coliforms

Pesticides

Toxic Substances

Air Pollution (entire component)

Historical Packages (entire component)

Cultures (entire component)

Housing
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APPENDIX C VALUE FUNCTION GRAPHS

The following appendix has been taken directly from the Systems

Evaluation of the Environmental Impact of the Aubrey Reservoir

Project on Elm Fork of the Trinity River in North Texas by the

Institute For Environmental Studies at North Texas State University

Denton, Texas(Fitzpatrick et.al. 1972), Appendix A.
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FLOWER MOUND PARKS AND RECREATION STUDY

SECTION 1. FUTURE PARK AND RECREATION FACILITIES. This section asks for your

input regarding future park and recreation development 
in Flower Mound.

1. Do you feel that the provision of park and recreation services and

facilities is an essential municipal responsibility (please check one)?
YES NO 4

2. Should Flower Mound provide park and recreation facilities for its citizens

(please check one)? YESNO

3. Should Flower Mound concentrate on (please check one)
a. one major park centrally located
b. a number of smaller parks distributed throughout the community

c. or, give equal consideration to both Please explain.

4. Are you aware of the existing park and recreation facilities located in.

Flower Mound (please check one)? YES NO

5. Do you or members of your family presently use any of the existing park and

recreation areas in Flower Mound (please check one)? YES NO__1

6. If yes, which areas (please list)?

7. If no, why are you not using the existing facilities? Please explain.

26

8. Are you satisfied with the existing park and recreation services and

facilities in Flower Mound (please check one)? YES NO

9. Should Flower Mound concentrate on the (please check one)

a. development of open space and-natural areas for passive recreation such

as picnicking
b. development of parks and facilities for active recreations such as

tennis and baseball
c. or, give equal consideration to both Please explain.

24

10. Do you or members of your family use park facilities in other communities

(please check one)? YESNO

28Which communities?
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SECTION 2. CURRENT RECREATION PARTICIPATION PATTERNS. This section gathers

information on what types of recreation you and your family participate in

during the year. Please indicate (V) a. in which activities you and/or your

family participate, bs the frequency of participation, c. whether the adults

and/or the children are the primary participants, and d. for each activity

please indicate how important it is to you and/or your family using: 5 = very

important; 4 = important; 3 = of some importance; 2 =-notvery important; 
1 eof

no importance; 0 no opinion.

Activity Frequency I nce OfAc--ti

(number of
times3 

1r

month) Adults Children

34

79
80:2a

2. Softball

3. Soccer

4. Football

5. Tennis

6. Golf

7. Basketball

8. Swimming

9. Playground

10. Picnicking

11. Hiking

12. Bicycling

13. Racquetball

14. Arts and
Crafts

15. Aerobic
Dance

16. Gymnastics

17. Weight
Lifting

18. Jogging

19. Walking

20. Card
Playing

1. Baseball

33

21. Camping --_-_- -
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SECTION 3. FACILITY DEVELOPMENT. If Flower Mound does develop a park and

recreation system, which facilities would be most important to you and your

family. Please check each facility usinq: 5 = very important; 4 = important; 3

= ofsome importance; 2 = not very important; 1 = of no importance; o = no

opinion.

F a c i l t 
......4 .......... ......

1. Swimming Pool
2. Tennis Courts
3. Recreation Center
4. Softball/Baseball Fie s

5. Picnic Area 
83

6. Basketball Courts

7. Racquetball Courts
8. Gymnasium

9. Bicycle rals
10. Sitting Area or Pavilion 

68

11. What would be the first thing you would do to improve public parks and

recreation in Flower Mound?

SECTION 4. ATTITUDES TOWARD FINANCING PARKS 
AND RECREATION DEVELOPMENT.

YES No

1. Do you believe that Flower Mound should spend money to

develop a municipal recreation system 
(please check one)?

2. Would you financially support public recreation facilities 
in

Flower Mound (please check one)?

3. Would you participate in recreation at public facilities in

Flower Mound (please check 
one)?

4. Would you support a itemized bond program to develop public

recreation facilities in Flower Mound (please check one)?

5. Would you support a responsible property tax increase to

developupublic recreation facilities in Flower Mound (please

check one)?

6. Should developers be encouraged to donate acreage for public

amenities such as recreation facilities (please check one)?

7. Should non-residents of Flower Mound be required to pay a

special user fee for access to park and recreation areas

(please check one)?
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SECTION 5. DEMOGRAPHICS.

1. Are you? Male Female.

2. What is your age?

3. Do you live in a: single family home , duplex

mobile home , apartment

4. Do you rent or own

5. Do you have children in your family? YES NO

6. If yes, how many children are living at home? 
10

What are the ages of the children living at home?

7. How many years have you lived in Flower Mound? 22

8. If you are above the age of 60, what types of 
Dark and recreation facilities

would best suit your needs?

26
86:4

Additional Comments

THANK YOU FOR YOUR TIME!
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