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ABSTRACT

Information and recommendations were developed pertaining to the
integrating of water resource and land use planning at a conceptual
level. In the accomplishment of this goal, the report acts as a
vehicle of information transfer to facilitate recognition of the
interrelationships between land use and winter resources planning by
practitioners in both areas. The approach that was used includes six
basic components: 1) the clarification of current planning theory as
it pertains to both water and land use planning, 2) analysis and
review of historical and current land use planning practices, 3)
analysis and review of historical and current water planning prac-
tices, #) identification of problems and concepts which would affect
the integration of land and water planning, 5) the design of a con-
ceptual framework (the IRUM model) which would facilitate the integra-
tion of land and water planning, and 6) a case study of a selected
planning region for small scale applications of the IRUM model. In
connection with the case study, a general population survey was taken
to identify social and environmental values, land and water use
preferences, and other conditions whieh would affect an integrated
planning effort. The recommendations developed in the report cover
institutional issues such as culture, law, and organizational arrange-
ments, and also methodological issues such as conceptual framework
development and procedural problems which will confront actual efforts
to integrate land and water resocurce planning.
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PREFACE

The interdisciplinary character of
planning presents special difficulties for a
study into the problems with the way the
process 1s working and how those problems
might be ameliorated by more effective
integration of planning activities. The
basic difficulty is that the diverse histori-
cal, intellectual, and experiential ante-
cedents of planners, who include architects,
engineers, physical and social scientists,
systems theorists, and other types of pro-
fessionals, are a major obstacle to a common
understanding of cross-cutting planning
problems and even more of an obstacle to
reaching a consensus for dealing with them.
As a result, the very term "integrated
planning" has a variety of meanings, usually
ill-defined, that derive from variations in
planner antecedents, concepts, assumptions,
and perspectives.

The heterogeniety of the planning
community that needs to work together to
improve integration of the planning process
causes problems in presenting the analyses
and findings of our study to diverse audi-
ences accustomed to diverse levels of in-
quiry. We have tried to find a middle ground
by organizing this report so that it can be
useful to a large number of decision makers,
planning professionals and students. There~
fore, the material in certain chapters may be
quite elementary and familiar to some
persons, but provide useful references and
background information to others. For
example, the review of land use planning
practices contains information well known to
urban planning professionals, but not as
familiar to water planners. The material
will not be of much help to urban planners
seeking to improve details in their planning
practice but will be useful tc other planners
trying to coordinate activities, and that is
the thrust of this report.

In trying to produce something of
practical value for dealing with some basic
issues affecting the integration and co-
ordination of water and land planning,
we have made an attempt to bridge some basic
gaps 1) between theory and practice and 2)
among alternative disciplinary perspectives.

In order to get to the heart of the
institutional problem, it was necessary to
explore some basic theoretical issues from
technical literature seldom referenced by

planners. The results are described in the
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report for the insights they provide to
important theoretical and conceptual issues.
Many practicing planners are in effect
disclaiming "theory" as they exert little
effort to familiarize themselves with theo-
retical developments in planning. It is not
difficult to show that many avoidable fail-
ures of planning practice are occurring due
to the resulting inadequate theoretical
understanding or perspective. The theo-
retical knowledge on how to successfully
undertake and implement integrative planning
efforts 1is extensive. Practicing planners
can only ignore such knowledge at a very high
cost to the public. The full contribution
that good planning can make to better public
decision making will simply not be realized.

The findings of our study are presented
in three parts. Part I, consisting of
Chapters 2 and 3, reviews water and land use
planning practices and activities respec-
tively. Both chapters begin by identifying
planning tools, methods, and approaches that
have characterized each type of planning,
focusing particularly on more recent ex-
periences. Then the major problems and issues
that are associated with the respective types
of planning are identified and analyzed.
Last, recommendations for improved planning
are presented.

Part II, containing Chapters 4, 5, and
6, develops the philosophical and conceptual
framework necessary for understanding why
integrated resources planning is needed and
how it can be accomplished. Chapter 4 begins
with an analysis of the modern resource
planning context. The changes that have
occurred in this context are identified, and
their effects on the planning process ex-

amined. The interrelationship between
planning context and conceptualization
is then discussed, and the implications for

an integrated water and land planning ap-
proach considered. Last, the analysis 1is
related to the rationale for the present

study in terms of the problems and issues
that affect efforts to integrate water and
land planning.

Chapter 5 discusses the conceptual and

philosophical perspectives that have affected
land and water use in the past and continue
to be influential today. The rationale for
examining alternative conceptual perspectives
is developed and followed by a brief con-
sideration of ecological ideas that may be



associated with land and water planning.
Then a summary analysis is presented of the
basic concepts that have affected attitudes
and uses concerning natural resources,
The chapter concludes by showing how various
conceptions of land and water relate to some
of the ways resource problems are defined
and approached and discusses the relevant
implication for an integrated planning
perspective.

Chapter 6 examines the implications of
the material presented in the previous
chapters for a better integrated land and
water planning perspective. Major method-
ological concerns are discussed in terms
of the methods and procedures that need to be
implemented to meet resource planning needs.
The social and institutional aspects that
affect the development and implementation of
an integrated planning approach are discussed
within a broader ecological framework.
Recommendations concerning possible method-
ological and institutional improvements in
the planning process are presented. Chapter
6 concludes by describing how the concepts
needed in integrated planning are incorpor-
ated in the Integrated Resource Use Model
(IRUM). The variables and eguations of
IRUM are introduced and its data require-
ments are presented.

Part III describes the development and
application of IRUM. Chapter 7 provides a
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profile description of the Uintah Basin of
Eastern Utah selected for a pilot application
of TRUM and summarizes the land and water
planning history of the area. After the
discussion of regional baseline information,
past and present resource planning activities
are reviewed and related to the types of
planning problems and issues examined in
Parts I and II. The chapter concludes with a
summary of personal interview and survey data
that were collected for use as input inte
IRUM.

Chapter 8 describes the pilot applica-
tion of IRUM to analyze planning problems of
concern tc residents of the Uintah Basin.
The discussion and analysis emphasize the

“methodological issues and procedures which

are likely to be encountered by a decision
maker who implements IRUM.

Chapter §, the final chapter of this
report, presents the findings and conclusions
from all three parts of the study with
particular emphasis on the critical insti-
tutional problems. Some relevant specula-
tions concerning the general direction of
resopource planning are made and related to
possible extensions and improvements of IRUM.
The chapter concludes with recommendations
concerning the applications of models of
comprehensive planning problems, focusing
particularly on issues of implementation
and use.



CHAPTER 1

INTRODUCTION

The goal of planning is to collect and
present relevant information so that decision
makers can weigh the facts. One very funda~
mental issue that planners must resolve in
doing this Jjob is the determination of
what information is relevant. What facts
need to be obtained because they truly
contribute to more informed decision making;
and what facts are not worth the effort of
collecting? The obvious answers are that
effective planning must present the facts
that bring out differences in the desir-
ability of the alternatives, and efficient
planning does not waste time on collecting
information of little concern to the decision
makers. Obvious answers, though, are often
easier to give than to apply. In this
case, the answers may even yield inconsistent
results: decision makers may be concerned
with information unrelated to differences,
leaving planners to choose between effec-
tiveness and efficiency.

When the water resources planner tries
to be effective, he finds that many hy~
drolegic, economic, ecologic, and soclial
linkages clearly cause water resources
development and management programs to
have major effects on land use. (Conversely,
land use has a major effect on water re-
sources, and both types of planning affect
the use of other resources. The clear
implication is that water resources and land

use planning ought to be integrated. Never-
theless, water supply and water quality
planning, to say nothing of water and land

planning activities are not being integrated
effectively. The purpose of this study is
to analyze why.

Study Objectives

Two of the basic problems in coordin-
ating or integrating different areas of
planning pertain to institutional arrange~
ments and methodology. What forms of social
and governmental organization will best
promote optimum resource use? Hew can
conflicts among values, interests and uses
be reconciled as part of an effective re-
source management approach? What methods and
procedures should be followed at different
geographic and governmental levels so that a
cohesive, congruent plan emerges and 1is
implemented? The overall goal of this
study has been to review and compare concepts
and methodologies that have been used in

separate approaches to water planning and
land use planning, and tc examine the im-
plications for a more integrated planning
approach, particularly with respect to
institutional arrangements, organization,
and procedures. As part of this goal, a
methodology for integrating land and water
resources planning would be developed and
applied in the Uintah Basin, located in
Northeastern Utah. The proposed objectives
of the study were as follows:

1. 1In a selected planning region such
as that of the Ashley Valley {(Uintah
Basin in Northeastern Utah), review
and compare past water resources and
land use planning practices, mea-
suring the extent of separate as
well as integrated resource planning
by conceptually analyzing the
water resources and land-use plan-
ning systems perspectives separ-
ately.

2. Define the conceptual and method-
ological perspectives that have
traditionally characterized water
planning systems, relating these fo
an integrated planning approach.

3. Define the conceptual and method-
ological perspectives that have
traditionally characterized land-use
planning systems, relating these to
an integrated planning approach,.

4. Examine and compare water resources
and land-use planning perspectives
to determine similarities, com-
patibilities, and points of conflict
between them.

5. From a comprehensive perspective,
develop a methodology to define an
integrated system of water resources
and land-use planning, grounded in
existing practices when possible.

6. Develop a detailed set of guidelines
and recommendations outlining the
problem areas and research needs
related to the coordination of water
planning and land-use planning,
and describe the conceptual per-
spectives and methodologies that
would be most likely to lead to the
successful implementation of an
integrated approach in the two
planning areas.

As the study progressed, it became clear
that a three-pronged research effort was



needed. First, a broad resource planning
context and background needed to be es-
tablished because the small amount of re-
search 1n this area has not developed the
needed f{ramework. Second, various method-
oclogical alternatives were examined in
developing a practical model to pe adopted by
planners in coordinating the use of water and
land resources. Third, a detailed case study
of the Uintah Basin was implemented to test
and evaluate the concepts and methods
developed in the other parts of the study.
The research findings of this study are
intended to contribute to improved integrated
resources planning procedures through train-
ing of planning personnel at all levels
of government.

Procedures

Because planning involves both concepts
and activities, the first major stage of the
study focused on an in-depth review of the
literature to trace the conceptual develope
ment of planning ideas and past planning
practices in the land and water resources
areas that might be relevant to integrated
planning. One objective of this first stage
was to identify a conceptual framework
appropriate for integrated planning. A
second purpose was to find out as much as
possible about the experiences of others,
particularly those experiences that were
innovative and recent.

The second stage of the study focused on
the collection of water and land planning

information about the Uintah Basin. in
attempt was made to independently examine
land planning activities and water plan-
ning practice. By examining each planning
area separately, we could then determine what
difference could be achieved 1if integrated
planning were implemented. This phase
included an analysis of historical data
as well as predictive information. To carry
out this part of the study, records were
examined, planning and other public officials
interviewed, and a survey of the public
conducted.

The third stage of the study was con-
cerned with development of a model that could
facilitate integrated resources planning.
A cross-impact matrix model was develcped
that emphasized values, uses, and planning
constraints or conditions. The 1input data
were then collected, and the model was
applied to obtain evaluative information.
The integrated resource use model (IRUM} that
was developed appears to have considerable
heuristie value and is fairly easily under~
stoed.

The research approach that was adopted
contributed to examining the problems of
integrated planning in a comprehensive way.
Qur findings are somewhat broad, but they
have significant ramifications for resource
planning activities at all levels. We
believe, therefore, that the research results
reported here can be of use to many in-
dividuals.



PART 1

EVOLVING PRACTICES AND APPROACHES IN WATER
RESOURCES AND LAND USE PLANNING

Until recently, relatively little effort had been made to inte-
grate water resources and land use planning. The practices employed
in the two types of planning evolved separately; and even within each
type fragmented conceptualization and implementation has been a
problem. Flood control problems are considered separately from water
quality issues, and the reclamation of spoil banks left from mining is
not -coordinated with land use decisions in nearby towns. During the
past several years, however, accumulated research findings and
practical experience have demonstrated important interactions of water
and land rescurces use and development. Consequently, the need for
integrated planning has become generally recognized, and the concept
is widely endorsed,

Unfortunately, implementation of proposals for integrated plan-
ning has not messured up to expectations. One reason for the slowness
appears to be a failure to appreciate the implications of the separate
institutional development of the new areas of planning expertise that
need to be involved. Individual emphasis on particular resource
problems has lead to the development of planning approaches and
perspectives adapted to individual problems, but perhaps not well-
suited to other problems. The resulting variety of planning perspec-
tives leads to both 1) a common endorsement of integrated planning as
planners of each specialty perceive the impacts of other resource uses
on the implementation of their own plans, and 2) a lack of agreement
on the practical meaning of "integrated water and land resources
planning"” because each specialty conceives the need from the perspec-
tive of its own planning focus and background.

In order to promote the basic agreement on fundamental planning
concepts that is required for improvement of integrated resource
planning, the necessary first step is to address the questions:

1. How have water and land planning been conducted historically?
2. What are the main problems and issues presently faced by
water and land planners?

Chapters 2 and 3 provide a survey of land use and water resources
planning, respectively, in order to answer these questions, and to
form a common basis for considering how a more integrated plenning
approach can be implemented.






CHAPTER 2

REVIEW OF WATER PLANNING PRACTICES

The evolution of water planning practice
parallels the increasing complexity 1in
society as a whole. Most earlier planning
efforts developed an engineered design to
accomplish specific physical objectives.
Whereas these early designs were analyzed
largely from the viewpoint of the beneficiar-~
ies (those providing the financing), later
approaches, confronted with more severe and
more widespread adverse consequences to third
parties, had to deal with increasingly
complex relationships creating these con-
sequences. I£ is only in recent years, as

social and environmental interactions have
become increasingly c¢omplex and their
consequences 1increasingly severe, that the

need for more sophisticated planning has been
recognized by the passage of new federal and
state water planning legisliation. The result
has been the development of more comprehen-
sive planning concepts and more sophisticated
methods to provide a "systems" approach for
attempting to comply with these new require-
ments.

The differences in patterns of avail=-
ability and manner of use between land and
water have led to substantially different
institutionalization of ownership and manage-
ment responsibility, and these differences
have in turn led to substantial differences
between land and water planning practices.
Land resources remain essentially fixed in
location and constant in time. Ouwnership can
be identified with particular parcels.
The benefits of that ownership go to an owner
who can increase them with good management,
and the owner can in turn be made liable for
any harm his land use {(or change in land use)
inflicts on others. Land use planning has
essentially developed as an effort by society
to prevent adverse f{or promote beneficial)
third party effects of land use decisions,
Land wuse planning has looked for the idesl
regulatory system.

Water, on the other hand, 1s a moving
resource. Benefits accrue not so much as it
is held as it is used. As it is used, it is
lost to the atmosphere, toe the ground, or to
deownstream flow; and in that process its
quality and hence usability by others is
altered. Ownership is essentially a right to
try to capture or a hunting license to take
available water at a given location (limited
by times and amounts). It is a right to use
so long as that use does not so alter the
gquality or quantity as to substantially harm
those downstream. Water planning has
essentially developed as an effort to make

more water available more often for benefi-
cial use. Since most alternatives for doing
so require engineered facility construction
(dams, canals, ete.), water planning has
traditionally looked for the idezl structural
design. Only recently has it begun to
encompass nonstructural efforts . that would
alter use rather than supply patterns.

As water users had to go greater dis-
tances to find sufficient water to meet their
needs and consequently had to raise a great
deal of capital to pay for their projects,
water planning acquired a2 broad regional
emphasis. As 1land use planning was largely
regulatory in nature and local communities
tend to guard very Jjealously their right to
control their own destinies, land use plan-
ning acquired a regulatory, contrel-oriented,
local emphasis. As the area of regulated
land use (urban areas) became large enough to
affect runoff quantity and quality, the need
to coordinate land with water planning in a
total systems approach has become manifest.

The various differences in the two types
of planning as they have evolved will be made
evident 1in the review of water planning
practices in this chapter. However, it will
also be evident that the scope of the two
efforts have now reached the point where one
actually affects the effectiveness of the
other and the need for better integrated
resource planning 1is becoming more pro-
nounced.

This chapter describes the series of
methods and approaches that have evolved
planning practices and concludes with a
summary analysis of ilmportant water planning
problems and issues. The description deals
both with broad areas of concern and with
more specific methodological techniques such
as cost~benefit analysis.

Water Planning Apprcaches

A discussion of water planning methods
and approaches should begin from a considera-
tion of the development of present day
practices as they evolved. Whereas, early
approaches emphasized facilities or project-
oriented water planning in order to accom-
plish specific physical objectives, the needs
of a changing society have placed facilities
planning within a more comprehensive area-
wide, multi-objective scenario. Economic,



environmental, and social feasibility tests
have one by one been added to the regquirement
of a sound engineering design.

During the early part of its history,
the United States had a trading eccnomy with
some light manufacturing and a large agri-
cultural base. The country was receiving an
ever 1increasing influx of immigrants, ex-
panding in area, and making larger markets
available to its industries. At this time
primitive roads and waterways were the major
form of transportation, so that even then
water related planning was necessary.
For example, 1t has been suggested that the
famous report of Albert Gallatin (1808) on
rcads and canals could be considered the
first "Ycomprehensive"™ water planning study
report. Gallatin surveyed the existing
arteries of transportation in the United
States and proposed systematic develop-
ment of additional roads and canals so that
agricultural produce could be profitably
moved more than a few miles from farm to
market.

Thus the impetus for early water plan-
ning and development was the desire for a
growing and expanding economy. In thosse
days, an improved transportation system was
the key to economic expansion. Water
resources planning during the early and
middle 1800s focused on improvements to the
nation's navigation system. It was during
this period that the roots of a planning
ideology were being established, and the
stress was on economic growth and develop-
ment. It was also during this period that
such classical economists as Smith, Marshalil,
and Wellington developed the basic and
applied economic tools that made the economic
comparison of engineering alternatives
possible.

Planning approaches may be divided into

six main areas: single purpose, multiple
purpose, single objective, multiple objec~
tive, spacial planning, and market planning.

This taxonomy may only be used as a general
gulde since present day water planning
practice does neot entirely fit such discrete
categorization. Within any category, one can
find elements of some cther areas. However,
the categorization is useful in examining the
general areas of emphasis,

Single Purpose Planning

The concept of single purpose planning
is to compare the reasonable alternatives in
order to select the best course of action for
meeting 8 single tangible need such as water
supply, protectlion against flooding, a
navigable water route, etec. The task has
traditionally been carried out by defining
the engineering alternatives that could do
the desired jeb, performing preliminary or
planning designs in sufficient detail
to be able to estimate costs, and choosing
the least expensive method unless some
intangible factor {(one that could not be
evaluated in monetary units) dictated other-

wise. Practically, engineering judgment
has often been substituted for more detailed
planning in the decision making.

In the early 1800s, water supply, flood
control and drainage, and waste disposal
needs could be met by very small local
projects or even by the efforts of single
individuals who did not undertake formasl
planning because any individual investment
was too small to be worth the trouble. The
only type of investment in water rescurces
development to meet a widespread public need
and large enough to be brought into the
national political arena (because desired
projects often crossed state boundaries) uwas
the development of waterways to meet basic
transportation needs.

The first legislation implementing the
single purpose approach to water planning on
a national scale and subsequently giving it a
construction, or project orientation, oc~-
curred in 1824 (National Water Commission,
1973). At that time the federal government
gave the U.S. Army Corps of Engineers a small
appropriastion to remove obstacles which
interfered with navigation on the Mississippi
and Ohio Rivers.

The states alse adopted this single
purpose construction orientation and between
1789 and 1837 built 2500 miles of canals and
authorized $60 million of credit advances for
further development (Dworsky, 1962). The
subsequent events which put an end to the
strong emphasis on navigation did not,
however, put an end to the concept of single
purpose project oriented planning.

In the western U.S., the passage of the
Wright Act in California (1887) signaled the
birth of the irrigation district as & local
water agency with a single purpose orienta-
tion. However, as the conflict over water
rights generated increased 1litigation, the
responsibility for water management and
associated planning was placed in the hands
of one state executive officer, commonly
known as the State Engineer. This shift of
responsibility to the state level did not do
away wWith the single purpose approach, but
did create the vantage point necessary for
the development of multi-purpose "comprehen-—
sive" planning approaches.

White (1969) has stated that single-
purpose construction is still the mest
widespread Americen water management strat-
egy. The single purpose shifted from canal
construction, to river navigation, and, as
the ecountry continued to expand, to the
reclamation of the arid lands of the West,
flood control, and today to protection of the
environment from harmful waste discharges.

The single purpose construction approach
to water planning determined the type of
organizational structure created to plan for
water development and implement those plans,
The selection o¢f navigation development as
the first national water goal gave the



implementing agency, the U.S. Army Corps of
Engineers, institutional characteristics
that continue to affect national water policy
to the present day. Acecording to Hoggan
(19743 :

The early invelvement of the
Corps of Engineers in water re-
sources development has had impor-
tant implications for water re-
sources planning in that it has
given the Corps a prominent role,
and has contributed to the domi-
nance of engineers in the field of
water planning. Engineers, re-
flecting their training and back-
ground, have basically approached
planning problems as professional
builders. Their training in
engineering, mathematics, and the
natural sciences has resulted in a
tendency for them to adopt an
axiomatic approach to problemn
selving that rarely led to ques=-
tioning of fundamental postulates,
particularly with respect to
human behavior. Conseguently,
water planning has character-
istically emphasized structural
solutiens that were calculated to
be the most efficient physically
and economically. Mounting criti-
cism of this type of planning in
recent years has been that it
does not include the consideration
of non-economic values, such as
aesthetic quality and social
welfare. But a much more funda-
mental and crucial criticism is
that few planners ever consider
social soclutions to planning
problems. The present response to
the energy crisis is perhaps the
first time that one can observe, on
a primitive level, an attempt to
change individual and social
behavior to deal with a problem.

With the signing of the Reclamation Act
of 1902, a second major national water
resources development thrust began, and a new

management agency, the Bureau of Reclamationy

was created for its implementation. The
activities of this agency have been even more
construction oriented than those of the Corps
of Engineers.

The attractiveness of planning to
achieve a single physical purpose at least
cost lies in the simplicity of plan formula-
tion and implementation. Applications have
been made to¢ navigation, reclamation, power
generation, wmwunicipal water supply, and
water quality enhancement. According to
White (1969):

Single-purpose public construction
brought tremendous changes in the
face of the United States. In
contrast to private single-purpose
construction of rural water supply,

drainage, irrigation, and hydro-
electric power facilities, it is
remarkably free from experimenta-
tion with alternative means.
It is largely impervious to doubts
as to economic Justification.
One type of construction came to be
associated with one aim by one form
of public agency--municipal,
district, or federal. It is a
ponderous strategy using a limited
number of blunt instruments,
insensitive to economic indicators,
and highly conservative in dealing
with risk and uncertainty. Aim,
method, and administrative re-
sponsibility have come to be
intertwined so that the preserva-
tion of one is linked with the
integrety of all: Corps of Engi-
neers, waterway channels, and rate
reductions; Bureau of Reclamation,
dams and new water or new farms;
municipal sewer department, second-
ary treatment, and disease-free
water. The strategy spells ease of
execution, the creation of solid
constituencies, inflexibility of
method, hide-bound valuation, and a
widespread detericration in water
quality in both humid and arid
lands.

Multiple-purpese Planning

Multiple-purpose planning developed out
of opportunities to use the same project to
achieve two or more purposes. The same
reservoir could be filled with spring runoff
for summer water supply and be kept nearly
empty during the winter flood season.
Reservoir storage could be released down~
stream to augment low flows to make naviga-
tion easier, to dilute water pollution and
thereby increase stream waste assimilitive
capacity, and to improve fish habitat. A
single reservoir could achlieve several of
these purposes simultaneously and more
economically than could separate facilities.
If a reservoir were built for a single
purpose, 1it would generate by-product bene~-
fits for other purposes that should be
considered in planning and decision making.
The role of multiple-purpose planning was to
determine how best to combine various pur-
poses in a given facility and how best to
operate a constructed facility to serve
diverse needs.

As such large multi-purpose projects as
Hoover, Grand Coulee, and Shasta Dams became
operational, it became quite obvious that
each project had major effects on others
downstream just as it was affected by
those upstream. The water, hydropower, flood
control, and other needs of a river basin
could not be met economically without co-
ordinated sizing and operation of a large
system of diverse facilities. The planning
of multiple-purpose facilities had to be
expanded to encompass the planning of large



systems of reservoirs and related facilities
throughout a river basin.

Congressional interest in multi-purpose,
basin-wide planning began arcund 1900 (Schad,
19647, A National Waterways Commission was
created in 1909. The commission, with six
members from each House of Congress, made
significant recommendations pertaining to
navigation, flood control, and water power
that became the basis for subsequent legisla-
tion {(Hoggan, 1974). Basin-wide planning
during the 1920s (the 208 studies) laid the
groundwork for project construction followed
until after World War II. A total systems
approach had been adopted in which water and
the watershed were treated as a unit.

Single Objective to Multi-
objective Planning

Planning for an objective differs from
planning for a purpose in that purposes are
defined to be activities such as flood
control, navigation, irrigation, and power
generation, while objectives are defined
to be goals such as economic efficiency,
environmental guality, and social well-being.

Water resources engineering has tradi-
tionally built projects to fulfill many
purposes, but alternative designs were
compared with respect to only one objective,
economic efficiency. The engineers made sure
that the project was designed so as to really
fulfill its intended function, and the
economists formulated a project whose bene-
fits would exceed its costs and for which the
monies required te pay for construction could
be obtained. While the economic efficiency
objective was pursued through formal bene-
fit-ceost studies, empirical evidence clearly
shows that other less explicit objectives
(settlement of the arid west, providing
inecome for the Appalachian poor, protecting
fertile top soil, etec.) have always had an
important role in project selection. Haveman
(1965) developed a book-length presentation
of how sections of the country with lower
incomes have been able to get more than their
share of projects.

Many reasons might be given for the
traditional dominance of economic efficiency
as a water planning objective. Perhaps the
most basic is that projects cost money, and
investors who have money want a return on
their investment. Benefit-cost analysis
provided a method for predicting returns.
Economic science developed tools to meet
these needs {(James and Rogers, 1976). As the
economy advanced and became more complex, two
things happened. The more advanced tech-
noleogy and greater population density made
environmental and social consequences mnore
severe. The greater tax revenues accruing to
government c¢reated funds that could be
spent without requiring a finanecial return.
In other works, the need to consider other
objectives increased, and the ability to

spend money to achieve them increased as
well.

The intent of multi-objective planning
is to optimize facility design with respect
to two or more objectives {(Majors, 1977).
The procedure requires the following four
steps:

1. Define the objectives to be ob-
tained to satisfy public demands
‘and needs.

2. Define both the resource and the
institutional constraints that
will affect the obtaining of any of
the objectives.

3. Determine the possible relationships
and impacts of the constraining
factors on achieving the desired
objectives.

4. Optimize the goal, which can mean
satisfying the individual c¢bjec-
tives, with respect teo the param-
eters set by the constraining
factors.

Water resources planning act. The
legislation which required the multi-cbjec-
tive approach to¢o water resocurces planning
began with the Water Resources Planning Act
of 1965 (P.L. 89-80). That act grew out of a
need for consistent water planning practices
among the various agencies. Title I of the
act established the Water Resources Council
to coordinate, at the cabinet level, the
growing number and expanding scope of federal
water resources planning and action programs.
The council, composed of cabinet secretaries
and heads of federal departments respensible
for water resources administration, was
directed to: 1) periodically assess the
adeguacy of water supplies in each region of
the nation; 2) evaluate regional and river
basin plans in relation to needs; and 3)
establish procedures and standards for
planning federal water projects to meet tnose
needs.

Title I1 of the act, whieh is of par-
ticular significance to the integraticn of
land and water planning, authorized the
establishment of regional federal-state river
basin commissions to prepare and keep
up-to-date comprehensive water resources
plans. Title III sauthorized federal grants
up te $5 million annually to the states for
improving state planning capability.

Water Resources Council. Considerable
progress has been made in implementing the
provisions of the Planning Act of 1965. The
Council has been invelved in the appraisal of
proposed federal-interstate compact commis-
sions for walter management, studies of
current federal cost-sharing policies on
water projects, development of more appropri-
ate standards for formulating and evaluating
water projects, and matters pertaining to the
seven river basin commissions which have been




established to date. In addition to as-
sessing water supply adequacy by region, the
1965 Act directs the Council to focus on
environmental and water quality problems
(Deweerdt et al., 1973). The first Natiocnal
Assessment was published in 1968 and the
second, the 1975 assessment, in 1978. The
1975 assessment identified current and
emerging water problems and the management
decisions needed to sclve the more pressing
preblems.

Principles and standards. The 1965 Act
specifically directed the Council to estab-
lish common principles (supported by explana-
tory standards and detailed procedures) for
all federal participants to use in regional
or river basin planning studies. The first
version of the proposed principles and
standards was published for public review and
comment in the Federal Register on December

21, 18971. The Principles and Standards
proposed criteria for evaluating plans and
projects encompassing economic, environ-
mental, social, and regional objectives

(Deweerdt et al., 1973). The result was the
first officially required nmulti-objective
approach to water and relaved land resources
planning. Adverse and beneficial effects of
a plan on environmental quality, economic
develepment, and social well being were to be
displayed from both regional and national
viewpoints. The Principles provided the
framework for planning, and the Standards
provided uniform guidance for carrying out
the details (Roose et al., 1972).

The Principles and Standards were
reviewed, revised, and became effective on
October 25, 1973. The final version speci-
fied the coequal objectives of Environmental
Quality and Naticonal Economic Development
and provided for a display of effects on
Social Well Being and Regional Development.
Planners are required to develop two alterna-
tive plans. One is to maximize national
economiec development, and the other is teo
minimize damage to environmental gquality.
The public is then given opportunity to state
its preferences for either of the twe plans
or a compromise. By displaying project
effects on national economic development,
environmental quality, regional development,
and sccial well-being, planners provide the
public and Congress with the opportunity
to express their views and evaluate fully the
plants effects on given objectives. Four
tests are to be applied in formulating the
plan: 1) the acceptability of the plan to
the public and compatibility with institu-
tional constraints; 2) the effectiveness of
the plan in meeting component objectives; 3)
the efficiency ¢of the plan and its cost-
effectiveness 1in achieving component needs;
and 4) the completeness or accountability of
the plan (Water Resources Council, 1973).

Spatial Planning

All planning involves a spatial element
as plans take place in a defined physical

area. The area may be defined in terms of
politiecal boundaries such as states and
ceunties, in terms of natural boundaries
such as hydrologic drainage basins, or in
terms of economic units such as trade areas.
All three have been used in water resources
planning. Political units plan for the area
under their Jjurisdiction. "River basin
studies look at watersheds. Urban water
planning covers intensely developed areas
that c¢ross both political and watershed
boundaries. The spatial scope of the plan-
ning should depend on 1) the areal extent of
linkages among hydrologic and environmental
impacts and 2) the organizational structure
that will be regquired for plan implementa-
tion.

During the latter part of the 19th
century, appropriations to the Corps of
Engineers for navigation improvement and
incidental control of floods on the Missis-
sippi River (Hoggan, 1974) were regularly
increased. Fox (1964) notes that:

During the period from 1870 to
1900 many of the ideas about river
basin development that hatched
after the turn of the century were
being incubated. Broader concepts
¢f river basin development emerged
and thought was being given
te appropriate institutional
arrangements for implementing
these ideas.

Other influences that caused concern
over the institutional arrangements arcse
because of the rapid industrialization of the
country in the early 20th century. Small
irrigation companies and municipal water
systems of the 19th century could not meet
the demands of 20th century industrialization
and peopulation growth. Both kinds of growth
reguired energy, and the electrical energy
generated from hydroelectric installations
became a primary source. Hydroelectric power
could be sold to pay for the larger projectis.

As the scclal complexity created by this
rapid industrialization increased, 1increased
governmental intervention was felt necessary.
As demands on the water resources increased,
organizations to facilitate that demand
increased also. The emphasis began to change
from local planning t¢ a basin-wide planning
approach in order to cope with such large
scale activities as power generation and
fleood control.

The first large-scale planning
program covering many of the major
river basins of the nation stemmed
from the Rivers and Harbors Act of
1925 ang 1927. The 1925 act
directed the FPC and the Corps cof
Engineers to prepare cost estimates
for making surveys of rivers of the
nation having power development
potential. The list of projects
emanating from this assignment was
published in House Document 308,



69th Congress, First Session, and
became the basis in the Rivers and
Harbors Act of 1927 for autherizing
the Corps to prepare a series of
comprehensive reports on almost all
of the major river basins of the
nation., This was the most compre-
hensive water planning effort to be
attempted up until that time.
These ™"308" studies, which were
continued through the middle 1930s,
were the basis for most of the
major river basin development
during the next two decades.
The extensive development of the
Columbia and Tennessee Rivers, for
example, was started from the "308"
reports. (Hoggan, 1974)

The evolution of water resocurces planning
from single purpose to multi-objective plan-~
ning paralleled a change in planning orienta-
tion from the immediate area of concern to
definition of the hydrologic river basin as
the appropriate level of analysis.

The first attempt at river basin water
resources management came in 1933 with the
creation of the Tennessee Valley Authority.
The TVA had all encompassing authority, as a
federal corporation, for the planning,
developing, and regulation of the water
resources of fthe Tennessee River Valley.
This was, of course, a federal organization
created to achieve federally defined objec-
tives.

During the 1930s a national planning
board was formulated, and by 1939 the Na-
tional Resources Planning Board (NRPB) had
been created. The contribution of this beard
te water resources spatial planning con-
siderations came through a Water Resources
Committee. The committee, composed of
federal agencies c¢oncerned with water proj-
ects, designated 45 drainage basins in the
United States for planning and arranged for
multi-purpose development of basin committees
to be established in each one. Plans were
prepared for each basin as a whole rather
than on a sfrictly functional basis (Millett,
19487). According to Renne (1947):

Some degree of state and local
participation emerged at this
time. Forty-one state planning
boards were formed. State and local
units of government as well as
local offices of federal agencies
were represented on the 45 basin
committees.

Hart (1971) asserts that "modern compre-
hensive river basin planning" may be dated
from the creation of the successor to the

NRPB -~ the Federal Interagency River Basin
Committee (FIARBC) which were created in
1943. According to Hoggan (1974):

This "modern" planning is
characterized by an interagency
approach 1in which cooperation and

10

coordination are essential ele-
ments. FIARBC was established by
agreement among the major federal
agencies concerned with water

resources administration, and
it operated on the basis of
voluntary cooperation. The com-

mittee!'s work at the field level
was carried out by interagency
committees created in several of
the major river basins c¢f the
country: the Misscouri in 1945, the
Columbia in 1945, the Arkansas-
White-Red and the New York-New
England Basins in 1950.

Several problems plagued this '"medern”
inter-agency attempt at comprehensive river
basin planning. First, the basin interagency
committees created under FIARBC lacked any
statutory authority and thus had little
impact on individual agency programs and
projects. Secondly, even though the states
did have representation on the interagency
committees created under FIARBC, state
representatives did not have the technical
staff support required to interact as equals
with the federal agencies,. According te
Hoggan (1974):

In the Arkansas-White-Red
study, none of the state water
resources agencies were staffed te
participate with the federal
agencies in field studies. Each
state representative did, how-
ever, take a keen interest in water
development plans which affect his
state and participated in negotia-
tions concerning these plans.

This attempt at intergovernmental
cooperation created a variety of institu-
tional arrangements to deal with the problem
of effective and representative river basin
planning. Fox (1964) describes six alterna-
tive arrangements that have evolved since
World War I1:

1. The individual federal
planning effort.

agency

2, The individual agency with the
assistance of an adviscry committee.

3. The interagency committee.

4, The interagency river basin com-
missions.

5. State water resources planning.

6. A state-federal commission.

These arrangements have been evaluated or
compared by the Naticnal Water Commission
(1973), Smith (1971), Derthiek (1974),
Wendell and Schwan (1972), Muys (1971), and
Hart (1971).

Spatial elements for water resources
planning are specified in the Water Resources
Planning Act of 1965, Title II of the act
authorized the establishmeni of regional
federal-state river basin commissions te
prepare and keep up-to-date comprehensive
water resources planning. To facilitate



state participation and avoid some of the
problems of FIARBC, Title III authorized
federal grants up to $5 million annually to
the states for improving state planning
capability.

Publie Law 92-500 (1972) typifies
current legislative thinking with respect to
the spatial element of water resources
planning. This law recognizes that adminis-~
trative and spatial problem areas do not
always fall within the spatial areas defined
by hydrologic criteria. An effort is made to
deal with both areawide {(political system)
and basin (hydroleogic system) planning.

Water Quality Planning

The evolution of water quality programs
differs from the eveclution of water gquantity
programs discussed in the preceding sections.
The problem of water quality has tradi-
tionally been a more localized issue. The
problems were caused by point sources of
pollution, and the programs to eliminate the
problems originated at the local level. Only
in the last two decades has the federal
government developed programs to control
water pollution and supplement state and
local programs (American Public Works As-
sociation, 1976). The increased role of the
federal government in the contreol of water
pollution as outlined in Public Law 92-500
stemmed from an overall Congressional dis-
satisfaction with the performance of the
federal-state partnership established under
the 1965 Water Quality Act of 1956 Federal
Water Pollution Control Act.

As science showed that contaminated
water caused disease, the protection of
public health became a primary water manage-
ment goal. Although the design, financing,
and enforcement of pollution control pro-
grams varied from municipality to municipal-
ity and county to county, the basic means teo
achieve the goal were common to all: delega-
tion of power to local governments to prevent
or abate pollution nuisances; legislative
mandates enforced by local officials with set
fines and sentences; and authorization of
civil suits for damages by aggrieved indi-
viduals (American Public Works Asscciation,
1976). Thus, the local boards of health
became the first publiec pollution control
organizations.

The move from local peollution control to
state level pellution control was necessi-
tated by the tendency of municipalities to
use the "disposal principle" of putting the
raw wastes out of sight and out of mind (Hey
and Waggy, 1976). As the amount of waste
produced continued to inc¢rease and water
intake points become closer together due to
increasing population and industriaglization,
the natural purification capacity of the
waterways became inadequate for pollutiocon
control, Wastes could neither be put under-
ground (to contaminate water supplies) nor
sent down the river (to contaminate the
source for downstream diversion). This

externality generating potential necessitated
a larger enforcement area (which, inci-
dentally, would aveid the long delays cof
private litigation procedures). The problem
grew from a state problem to a regional
problem, and interstate complaints were
signed. The Ohio River Valley Water Sanita=
tion Commission (ORSANCO) and the Delaware
River Basin Commission (DRBC) are examples of
such compacts.

ORSANCO was created in 1948 with repre-
sentatives from the federal government and
the eight member states. The DRBC was formed
in 1961 and "provided the first pollution
abatement compact within the context cof
a basin-wide water resource development and

central program" {(American Public Works
Association, 1976).
Federal involvement in water pollution

control began with indirect aid to state
public health agencies. Following World War
II, President Truman signed the Water Pollu-
tion Control Act of 1948 that became the
basic federal water quality law. According
te the American Public Works Asscciation
(1976):

It previded for comprehensive
planning, technical services,
research, interstate cooperation,
financial assistance, and enforce-
ment. It authorized $2.3 millien
in annual low-interest loans for
constructing sewage abatement
facilities from 1949 to 1953. An
additicnal $800,000 a year was
authorized to develeop plant de-
signs. Congress extended the act in
1952, and in 1956 placed the Water
Pollution Control Act on the books
as permanent legislation. Larger
pellution control expenditures
were also authorized. The law
granted $3 million a year to state
agencies and $500 million a year
for local sewage treatment con-
struction from 1957 to 1966.

This act was amended in 1965 and 1966 to
expand the role of the federal government as
a pollution control agent. In the late 1960s
the inereased emphasis on environmental
guality resulted in the National Envircn=-
mental Poliey Act. This act established EPA
and gave 1t the responsibility for water
pollution control. The most recent legisla-
tion to evolve in the area of water quality
is the 1972 Water Pollution Control Act (PL
G2-500).

The legislative~institutional history of
water quality programs has evolved with
program goals and means. The original goal
of water quality control was economic. The
emphasis later changed to public health
and aesthetic goals. The means for achieving
these goals have changed with technological
advances. The technology has evelved through
primary source treatment, wastewater treat-



ment, and most recently the cencept of
recycling our water resources (Hey and Waggy,
19763 .

Planning Provisions of the 1972 Act.
For the Tirst Time, minimum acceptable water
quality goals were set at the national level,
and a federal program was formulated to make
sure these goals were achieved. The Act
derlares policies and provides for four major
planning programs: 1) Sectien 208, Areawide
Waste Treatment Management Planning; 2)
Section 201, Areawide Facilities Planning on
a Cost-Effectiveness Basis for Construction
Grants; 3) Section 209, Level B Planning
under the Water Resources Planning Act; and
4) Sectien 303, Basinwide Plans and Con-
tinuing Planning Process Related to These
Plans. Each of these sections meets the
reguirements of the program of discharge
permits required by Section 402 (Shubinski
and Fitch, 1977).

Section 201. Under Section 201 cost
effective areéawide facilities are planned to
provide for point source oriented water
pellution abatement. The plans are directed
to upgrade a specific discharge from a
defined service area to prescribed standards.
Facilities plans are reviewed by federal and
state agencies before actual detailed design.
Each facilities plan focuses on a specific
geographic area and no effort is made to
consider regional solutions or problems
(Shubinski and Fiteh, 1977). Under Section
201 a state or local fagilities plan must
consider user charges, equiftable cost re-
covery and excessive infiltration in order to

qualify for federal construction grants
(Lieber, 1975).
Section 208. Under Section 208, area-

wide planning 1s to address the total water
quality problem resulting from urban and
industrial concentrations. The 208 pregram

couples planning with implementation.
Twe-year federal grants are provided to
areawide planning organizations to prepare
water quality management plans for the

control of point and nonpoint sources of
pollution and the control of land use and

growth patterns. As a result of its land use
provisions, Section 208 is the only section
in the 1972 Act which deals with nonpoint
sources of pollution such as agricultural or
construction zone runoff (Lieber, 1975). The
law further prescribes the development of a
plan at & regional level with an areawide
perspective for land use, taxation and
decisions for pollution abatement (Lienesch
and Emison, 1976). Accordingly, areawide
planning districts or councils of government
develop regional plans and are responsible
for implementing the plans. Section 208
requirements have thus been viewed by many
local and state officials as creating a
new level of government between them and as a
threat to their autonomy.

Section 209. river

Section 20§ Level B

resource considerations in the same
The Water Resources Council has had

land
plan.

authority for these plans in the past
under the provisions of the 1965 Water
Resources Planning Act. Section 209 inte~
grates the provisions of the Water Ressurces
Planning Act with the planning provisions of
the 1972 Act. The EPA 1s currently invclved
in integrating this section with the pro-
visions of Section 208. \Under the 1§72 Act,
all areas of the nation are to have completed
Level B plans by 1980 (Lieber, 1975).

Section 303. Under Section 303, broad
management basinwide plans are to be provided
for large areas. Since 1970, federal regula-
tions have reguired basin plans from the
states. However, most states developed
programs in which planning permits and
monitoring were not related o one another
(Lieber, 1975). Under Section 303, all
areawide plans, point sources, monitoring and
other planning activities are to be inputs to
the overall process. Sections 201, 208, 209
and 402 activities are all to be included in
the overall Section 303 planning process.

A seguence clearly 1is implied by
the Act. The first plan should be
the 303, setting large basin-scale
objectives. The last should be
201, forming the link between
planning and design/construction.
Between these, the 208 sits as an
urban level plan (Shubinski and
Fitch, 1977).

This stepped process was designed to
promote coordinated water guality control
programs.

A final comment with respect to the
evolution of the spatial approach to water
resources planning 1is necessary at this
point. Water resources planning has evolved
(spatially) along two lines: comprehensive
river basin planning and metropolitan plan-
ning. According to Hoggan (1974):

A significant observation with
respect to the history of water
planning that might be added here
pertains to the distinction between
regional or basin-wide planning and’
metropolitan or urban-oriented
planning. In 1its review of water
resources planning history, the
Consulting Panel on Water Resources
Planning (13972) found that water
planning has evolved aloung two
different lines. One of the forms
of planning theat has emerged 1is
typified by the studies on a
river basin basis that has been
discussed herein. The other
form of planning is typified by
water supply, waste treatment,
and drainage studies of urban-
oriented agencies. Although
consideration of the latter is
beyond the scope of this report,
it is appropriate to note that many
writers on the subject of water
resources planning have strongly
recommended greater coordination



and integration of "urban" planning
with "river basin planning.™
Kelnhoffer (1968) and Hufschmidt
(1971) are examples of the litera-
ture on this subject.

Market Planning

Water resources as well as land use
planning is done by individuals making their
own decisions as well as by various levels of
government. The preceding sections emphasize
needs for various governmental units involved
in land use planning, but all governmental
planners need also to consider how their
plans relate to individual water and land use
decisions and the aggregate expression of
those choices through market processes.

Consideration of the proper role for the
market in water resources planning involves
the philosophical issues in distinguishing
public goods from private goods (Musgrave and
Musgrave, 1973) and the pragmatic issue of
whether public water management institutions
are really able to improve market allocations
sufficiently to justify thei~ cost. Like
most issues, the truth is that both publice
and private sectors have advantages and
disadvantages. Wise planning is to be able
to distinguish which is advantageous in a
particular setting, and good management is to
implement that alternative. The market
approach 1is generally favored in situations
in whiech economics are relatively more
important than other criteria, the decisions
have few external effects on third parties,
and planners are unable to obtain reliable
information for more comprehensive decision

making. Governmental planning can make an
important contribution in other situations,
but it is very important for planners to

remember that the plans they recommend need
to be integrated with market decision making
to be effective.

In the market approach, water (or sonme
set of water-project produced goods) 1is
defined so that it can be freely exchanged
for a price between those who have it and
those who want it. The laws of supply and
demand then allocate available water ac-
cording to the willingness-to-pay, expressed
by price, and maximize public welfare, on the
assumption that the most beneficial uses will
be able to pay the highest price. Market
planning requires creation of an institu-
tional framework in which such exchanges
can take place, whereas the other approaches
use regulatory or other incentives to create
a specific allocation of water among users to

achieve some predetermined goal or set of
objectives.
The market allocates rescurces to

achieve the single goal of maximization of
economic welfare. For cases where this is
the primary goal, individuals charged with
management of the water resource have dir-
ected their efforts towards the design of
institutions to facilitate market processes
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rather than to undertake the very costly
process of determining and implementing
"best" use. In cases where it is not,
constraints to market decision making can
often still be used Lo make market imple-~
mentation more effective than any of the
alternatives.

Market price is based on perceived
present worth of future value. That value,
and the resultant market allocation, is a
function of immediate contribution of the
water to the income of the purchaser but is
also affected by his perception of future
value. As perceptions of the value of these
uses change (as a product of changing social
values), the value of the water right changes
also. If water put to low value uses can be
sold for higher value uses, the market will
effect the change and increase the contribu-
tion to social welfare.

Water Rights Markets

Just one of may examples of the market
transaction involving water and of how the
market interacts with governmental decisions
is in the area of water rights and the legal
institutions which manage these rights.
Water rights, or water use rights, have
evolved along two lines in the United States.
In the eastern U.S. and those parts of the
country where arid lands and humid lands
exist side by side (the Pacifiec Coast states
and the high plains states from North Dakota
to Texas) the doctrine of riparian rights has
emerged (Trelease, 1971). This riparian
right has traditionally limited the users of
the common pool waters to adjacent land
owners. The owners have a use right insofar
a8 they do not disrupt the natural flow for
downstream users. This natural flow doctrine
has been gradually replaced by a policy of
permitting owners any reasonable use. The
downstream users are still protected, but are
not guaranteed an unspoiled natural flow.

The appropriative doctrine has evolved
in arid lands and lands where geologic
features make a riparian doctrine impractical
{in the Rocky Mountain region, for example).
The essence of the appropriative doctrine is
found in the priority use and beneficial use
concepts. In accordance with these concepts
the water use right is retained by the first
user, providing that his use is a beneficial
use., In years of low flow, the most recent
appropriator loses his right while the first
user retains his. This is in contrast
with the riparian system where a low flow
1oss is averaged among all users. The value
of the water as a private property unit,
therefore, becomes a function of the priority
of its acquisition.

Another essential characteristic of the
appropriation doctrine is the ability te
divert water from the original channel
without consideration for natural flow or
downstream interests not protected by prior
rights. This makes the water right a much



more marketable entity and enhances the
flexibility of allocation to the most bene~
fircial use.

Water Quality Markets. The market

is now being indirectly applied to the
problem of water gquality maintenance. This
indirect approach involves the use of dis-
charge faxes or fees to manipulate the
ecenomie decgision calculus of the polluter
(Nagel, 1977). As a disincentive tc pollute,
polluters are assessed a discharge tax or fee
whieh will cover the cost of removing
the pollutants. The use of discharge taxes
and fees establishes the cost of environ-
mentally acceptable waste control as a real
production cost to be passed to the consumers
in a competitive market, Those who benefit
from use of the product produced alsc pay the
tetal production costs, and equity is es-
tablished (Kneese, 1964; Portney, 1978).

The market approach to planning, despite
its value in achieving an approximaticn of
welfare maximization through market transac-
tiens, suffers from the drawbacks c¢f the
private market that got government into
planning in the first place and that makes
complete reliance on market processes unde-
sirable. The primary consideration here 1is
that many third parties (apart from the buyer
and seller in any transaction) are affected
by the way water is used but have no voice in
the transaction. Many of these values cannot

be quantified through the pricing mechanism,

and will not be adequately represented in a
monetary transaction. For example, the
market cannot estimate a monetary value for a
scenic river, Without this infermation,
however, how can a trade off be made between
the scenic river and an impoundment for the
purposes of power generation? These in-
dividuals who value the scenic river will be
left out of the transaction process as the
power company seeks to purchase the property
from 1its former owner. These sorts of
problems place many watbter planning decisions
intoe the governmental sector.

Water Planning Tools

Water planning tools are the various
techniques utilized to assess the feasibility
of a propesed plan. The planning approaches
discussed in the first half of this chapter
are used to define the planning scenarios
whereas planning tools to be discussed here
are used to choose among them.

Planning tools have evolved (as have
planning approaches) with the needs of an
ever dncreasing complexity in society and
with the capability of that society to be
more sophisticated. Early planning tools,
which were only concerned with predicting the
functional performance of a given structural
design, have given way to sophisticated
techniques that attempt to present all
impacts of a planning decision objectively.
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This section 1is concerned with the major
tools used in contemporary planning.
Many tools have been developed tco determine
feasibility, and this section will review
four which have gained prominence for water
resources planning.

Benefit/Cost Analysis

Benefit/cost analysis, a toeol feor
economic feasibility assessment, was offi-
cially adopted for water rescurces planning
in 1936 with the Federal Flecod Control 4nt.
Under this act, flcod contrel was recog-
nized as a proper activity of the federal
government in the interest of general wel~
fare. ", if the benefits to whomscever
they may accrue are in excess of the esti-
mated costs, and 1if the lives and sccial
security of people are otherwise adversely
affected™ (PL Tu-738, 1936).

Various problems and consequent agency
differences in estimating benefits and costs
were clarified in 1952 by the Bureau of
Budget Circular A-47. Further clarification
followed in 1962 in Senate Document 97.
The latest effort te develop the benefit/nost
analysis inte a sophisticated toel appears in
the 1973 Principles and Standards of the
Water Resources Council. The relaticnship
between benefits and costs is summarized in
a ratic that has been mandated as an invest-
ment guide in nearly all water planning
legislation since 1936.

The benefit/cost ratic is represented by
the sum of the benefits divided by the sum of
the costs. Benefits and costs are estimsted
by the formulas:

> B

_ 2 Bn

ZC'C+C2+ R Tt
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IB/IC > 1

In the equations Bp represents the
benefits accruing as a result of the preoject
in year n; Cp, represents the costs expended
on the project in year n; and, 1 represents
the social discount rate used to reduce the
aggregated benefits and costs to present
worth amounts. Years are counted from n = 1
for next year indefinitely intc the future.

The benefits are classified as: primary
or secondary. Primary benefits are those
which accrue te direct users of the preject.
An example of this is the supplemental water
supplied to agricultural producers. Secon=-
dary benefits derive from economic or pe-
cuniary linkages resulting from the direat
use. These secondary benefits may be either



"induced" by the direct benefits or "stem
from" the direct benefits. "Induced" bene-
fits accrue to industries which supply inputs
to the direct users and "stemming from"
benefits accrue to industries which process
and/or market the outputs of the direct
users. Further discussion may be found in
Howe (1971), Hinote (1969), York et al.
(1975), James and Lee (1971}, Caulfield et
al. (1974), and James and Recgers (1976).

The use of the benefit/cost analysis for
an evaluation of public funds investment has
come under attack in recent years (National
Water Commission, 1973, Gloyna and Butcher,
1972). The benefit/cost ratio limits it-
self to questions of economic efficiency.
It does not take into aecount those non-
economic activities such as environmental
quality. It presents an incomplete picture
of the planning scenarioc. Economie impacts
are considered; noneconomic impacts are not.
For this reason an enlarged evaluation system
was developed. This is the system of aceount
toels for water planning.

System of Accounts

The system of accounts method of water
planning was created in response to a growing
desire to combine ecconomic efficiency with
other planning objectives. The pressure for
this method grew as planners pursuing multbti=-
ple objectives encountered problems of
resource scarcity which made trade offs among
the objectives inevitable.

The system of accounts, as found in the
Principles and Standards, 1is a process
designed to classify and present information
about all impacts of a proposed activity. A
multiple objective approach is inherent to
this effort with four objectives being
currently recognized. Acecording to the
legislation (Water Rescurces Council, 1973):

The system of publie informa-
tion accounts is an information
system that displays beneficial and
adverse effects of each plan on the
objectives and on regional develop-
ment and social well-being and
provides a basis for comparing
alternative plans. The development
and environmental quality objec-
tives and on regional development
and social well-being will be
prepared in such manner that
the different levels of achievement
to each objective and effects on
regional development and social
well-being can be readily discerned

and compared, indicating the
tradeoffs between alternative
plans,

The system of accounts calls
attention to the important aspects
of information which must be
generated and displayed if the
decision-making process is to be
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effective. The evaluation frame-
work through the system of accounts
provides for a systemic investiga-
tion of the full range and extent
of effects of a plan and provides
for a display for this infor-
mation in a format which is clear
and useful to all participants in
the decision process.

Four accounts will be used for
.displaying beneficial and adverse
effects and for showing and an-
alyzing the tradeoffs among plans.
The four accounts to be used
are national economic development,
environmental quality, regional
development, and social well-being.

The evolution of the Principles and
Standards has been described earlier in this
section as an approach to multi-objective
planning. Further discussion can be found in
Warner and Bromley (1974), Water Resources
Council (1973), Caulfield et al. {(1974), and
National Water Commission (1973).

The four account system adopted in the
Principles and Standards incorporates bene-
fit/cost analysis into a system that re-
cognizes both economic and noneconomic
objectives. Moreover, the system of accounts
provides a more detailed set of guidelines
for the use of economic evaluation (Caulfield
et al., 1974).

The major contribution of the system of
accounts to water planning has been to
organize and direct the plan impact assess-

ment effort of many different agencies. The
Principles and Standards specifies what
parameters are to be considered in the

assessment process. The following example is
taken from the Principles and Standards.

i, Beaches and shores. The
juxtaposition of attractive
beaches, distinctive scenic shore-
lines, and adjacent areas of clean
offshore water provides positive

public aesthetic values and re-
creational enjoyment.
a, Size and measure
(1) Mileage
(2) Acreage
(3) Marshland acreage
{(4) Embayments

b. A descriptive~qualitative

interpretation, including
an evaluation of the
effects of a plan on
designated or affected
beaches and shores.

¢, Improvements:

{public
trails;

(1) Accessibility
roads and



easements)

(2) Public amenities

(3) Nourishment

(4) Other (specify or
describe)

d. Protection and preserva-

tion:

(1) Physical {(jettys,
bulkheads, etc.,)

(2) Legal (dedication,
institutional, etc.)}

{3) Special

By following this guide relevant impacts
will be documented and presented for con-
sideration in the plan formulation and
evaluation. The system of accounts is a
relatively new tool in water planning, and
full implementation will be delayed until the
necessary technical capabilities and insti-
tutional settings are created. There are many
unanswered guestions as to what procedures
are to be used to gquantify and present the
impacts in the accounts since the Water
Resources Council is still working on the
procedures section. For this reason, the
complete impact of the adoption of the
Principles and Standards cannot yet be
evaluated. The institutionalization of a
common system of plan evaluation, however,
has eliminated the uncoordinated and often
dissimilar planning methods of numerous
federal agencies.

Quantitative Modeling

Various quantitative models have been
formulated to aid in feasibility assessment.
A quantitative model is a set of equations
that describes and represents the real
system. A model defines the functional
relationships between elements of the system,
establishes the constraining parameters which
form the system boundary, and transforms
large amounts of information into wusable
aggregates necessary for the interpretation
of large system activities.

Qualitative models may be broken down
into two main areas: wmathematical models and
simulation models. The two differ in that
mathematical models seek to optimize with
respect to specified goals while simulation
models present a state that will exist if
certain conditions are present.

Haimes (1970) has described one possible

way to classify the variocus mathematical
models:
1. Linear vs nonlinear
2. DpDeterministic vs probabilistic
(stochastic)
3. Static vs dynamic
§. Lumped parameters vs distributed

parameters

This list is a generic guide only, since the
variety and complexity of modeling efforts
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have continually increased with the develop~
ment and research availability of modern
digital and analog computers. A detailed
discussion of these mathematical technigues
utilized in hydrologic modeling can be found
in Systems Analysis of Hydrologic Problems,
the Proceedings of the Second International
Seminar for Hydrology Professors (1970).

There also exist models to examine the
other component parts to a complete water
resources system. Models relating econocmic
objectives to engineering analysis can be
found in Maass, et al. (1962) and Linsley
and Franzini (1972). Wagner (1975) has
provided a compendium of general operations
research techniques.

The essence of simulation 1s to repro-

duce the behavior of a system in every
important respect (Maass, 1962). The system
may be social, hydrologie, economic, environ-

Simulation models
and train

mental, or political.
have been developed to educate
policy makers. The KSIM model (Kane et zl.,
1973) and the PROPDEMM model (Hoggan, 1974)
are two examples. The KSIM model is designed
to encourage group interaction and facilitate
the recognition of complex interrelaticnships
in the formulation of environmental policy.
The PROPDEMM model 1s designed to provide an
indication of the political feasibility of a
set of proposed plans and to show policy
makers those areas which enhance and detract
from the political acceptance of a given
plan. A discussion of these quantitative
models as they are applicable to the general
system of accounts method of water planning
can be found in Caulfield et al. (1974).

Public Participation

"Public participation" refers to active
ities of individuals or groups not heving
governmental decision-making authority in
trying to influence decision-making (National
Water Commission, 1973). The U.3. Army Corps
of Engineers has further defined the concert

(Dodge, 1973):
Public participation is a two-way
communication process which in-

volves (1) promoting full public
understanding of the processes and
mechanism through which water
resources problems and needs are
investigated and solved by the
Corps; (2) keeping the public fully
informed about the status and
progress of studies and the find-
ings and implications of plan
formulation and evaluation activi-
ties; and {(3) actively soliciting
from all concerned citizens their
opinions and perceptions of objec-
tives and needs, and their pre-
ferences regarding resource use and
alternative development or manage-
ment strategies, and any other
information and assistance relevant
to plan formulation and evaluation.



Such participation may be found in many

forms. The public meeting, the public
hearing, and the citizens advisory committee
are the more common forms, but can be ex-

tended through general population survey
technigues.

The impetus for adoption of public
participation as a tool for water resources
planning was in the increasing public concern
for natural resources policy as a result of
the environmental trade offs recognized in
the early 1960s. The movement toward citizen
participation started at the federal level
with the 1954 Housing Act (Rosenbaum,
1976) which called for the cities "to en-
courage citizen participation through the
establishment of Citizens Advisory Committees
to examine constructively the workable
program goals.! Participation requirements
increased with the passage of the Economic
Opportunity Act of 1964 (Ertel and Koch,
1976). A clause of that act suggested
"maximum feasible (public) participation.®
Water resource planning activities soon began
the process of implementation. Full imple-
mentation was slow in coming. According to
Hoggan (1974):

Although some previous plan-
ning studies had rather elaborate
public information programs such as
the one described by Bird (1964)
for the Southeast River Basins
Study, public involvement in the
process of identifying and evalu-
ating alternatives was minimal.
None of the interagency comprehen-
sive river basin studies which
started in the early 1960's (with
which this research report is
particularly concerned) had signi-
ficant public participation pro-
grams until late in the course of
its planning program. Most of them
never did have such a program, at
least other than traditional public
hearings. In analyzing the Grand
River Basin Study, Warner (1971)
notes that even after an extensive
public information program was
implemented and completed late in
the study, a lack of public
understanding about the concepts
and needs indentified 1in the plan
was clearly evident a short time
later at the publiec hearing intro-
ducing the plan. The public had not
been actively consulted and in-
volved in the identification and
evaluation of alternatives.

Public participation has received
increased emphasis in recent years. During
the 1960s and 70s many water projects were
slowed down or halted by intense adverse
publicity. Three recent federal laws require
public participation in the formulation of a
water resources plan. These are the National
Envirommental Policy Act of 1969 (NEPA), the
Rivers and Harbors Act of 1970, and the
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Federal Water Pollution Control Act Amend-
ments of 1672 (Willeke, 1976). Section
101(e)y of the 1972 Act requires the EPA to
provide for broad public participation for
all aspects of the Act, and Section 208 calls
for the establishment of a Policy Advisory
Committee to advise the agency in developing
a plan, In addition, public meetings are to
be used to explain 208 plans and toe build
grassroots support for the plans. Section
505 also provides the citizen with a mechan-
ism to sue for violations of the Act
(Lienesch et al., 1976). The public partici-
pation requirements of NEPA are discussed in
the previcus chapter on land use planning
practices.

The general guidelines for public
participation at the federal level are found
in the Principles and Standards. The speci-
fic statement is:

The actual derivation and identifi-
cation of components require
several different approaches. An
initial point of departure is the
national and regional economic
analysis and projections provided
by the Council. These will be
useful in a first cut definition of
the economic parameters of the
components of the objectives, More
detailed definitions will require
in~-depth consultation with Federal,

State, and local officials familiar
with the planning setting. Direct
input from the public involved at

the local and regional level is
important, and will be accomplished
by:

8. Soliciting public opinion
early in the planning
process;

b. Encouraging periodic expres-
sion of the public's views
orally, and recording their
opinions, and considering
them;

¢. Holding public
early in the course of
planning to advise the
public of the nature and
scope of the study, opening
lines of communication,
listening to the needs and
views of the public and
identifying interested
individuals and agencies;

d. Making available all plans,

meetings

reports, data analysis,
interpretations, and other
information for public

inspection.

Efforts to secure public
participation should be pursued
vigorously through appropriate
means of public hearings, public
meetings, information progranms,
citizens committees, etc.



Definition and specification
of the compeonents of the environ-
mental quality objective will
require direct consultation
with groups identified with en-
vironmental concerns as well
as with those groups within a
planning setting whose actions have
significant impacts on the environ-
ment. A broad spectrum of public
groups and iInterests must be
considered and consulted in the
identification of the components
(Water Resources Counecil, 1973:
24827) .

These recommendations applj to all
projects in which the federal government
participates.

Although the Principles and Standards
does recommend public participation in
planning and lists some of the forms that the
participation can take, it fails to give any
further guidance on how to use the resulting
input in planning decisions, It is merely
desired that public opinion be solicited
early in the planning process and that
meetings be held early in the course of
planning to advise the public and listen to
their needs and views.

Further information concerning the
Principles and Standards and public partici-
pation may be found in Caulfield (1974) and
National Water Commission (1973}). Van Gigceh
(1674) presents a summary of the role of
the publiec in planning and the various
methods available to accommodate that role.

Public participation as a planning tool
in water resources is not a panacea that will
eliminate all value conflicts or relieve the
planner of his burden. There are ever
present limitations and requirements which
retard the full effectiveness potential of
public contribution. The limitations and
requirements of public participation fall
into two main areas: (1) Identification and
representation of the relevant publics,
and (2) education of the public. It is
beyond the scope of this review to fully
analyze these two areas, Relevant analysis
may be found in Regan (1975), National Water
Commission (1973), Van Gigeh {(197%), Tucker
(1972), and Willeke (1974).

Water Planning Problems
and [ssues

Over the years, water planning has moved
toward more comprehensive analysis of inter-
actions in land-water systems and toward more
careful projection of the environmental and
social consequences of projects that change
those systems. The trend has been forced by
the more careful management required fo
supply the water
economy from a fixed water resource and by an
advancing technology that can cause dis-
astrous effects unless incipient problems are
quickly corrected. The extra planning effort

demands of an expanding
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requires extra resources and has moved
planning decisions away from the local people
and toward higher levels of government,

As open land and clean water have become
scarce, their uses have become closely
intertwined, and the planning of their uses
has begun to require a comprehensive, sy~
stemic approach. While the conceptual

foundation for such an approach has been
developed, these ideas must be made nore
practical in order to be implemented. The

Principles and Standards of the Water Re-
sources Council were an important step in
this direction but still fall far short of
actual planning requirements. Severzal trends
in our society make it very difficult to
achieve significant, realistiec, and positive
planning. These will be analyzed below,
particularly as they affect the development
and use of an integrated rescurce uses
planning model.

The National Water Commission (19733},
following its investigation of the strengths
and weaknesses of current water planning,
cites the following criticisms:

(1Y Water planning is not
adequately integrated with planning
for the land uses that water
developments are expected to serve:
(2} while much attention has been
devoted to planning for large river
systems, too little effort is made
to relate that planning to the
needs of metropolitan areas; (3)
plans have taken too little account
of the environmental consequences
and water gquality planning has been
conducted apart from water planning
in general; (4) plans often do not
reflect the interest of the general

public, large segments of which
have little voice in it; (8)
planning, especially that reguired

of the States as a condition of
future Federal assistance, i3
expensive and time consuming out of
proportion to the States' need for
it and the benefits that result
from it; (6) plans, particular-
ly river basin plans, tend to avoid
setting priorities and to proceed
unrealistically with early action
proposals that would ultimately
cost substantially more than is
likely %to be spent for the area
invelved; (7) in the absence of
national priorities, planning leads
to development conflicts among
regions of the Nation; (8) planning
is too rigid in its adherence to
long~range forecasts in a world of
rapid social, economic, and tech-
nological change; and (9) planning
tends to bury in the arithmetic of
benefit-cost analysis important
issues that must be decided on a
non-quantitative and judgmental
basis.



These criticisms can be further con-
densed into two causes: First, water plan-
ning has been concerned with the water system
rather than treating water as a component
part of a larger social and envirsonmental
system; and second, the nature of the water
system makes the definition of the appropri-
ate spatial element (and its corresponding
institutions) a critical variable in the
planning process.

That the water system must be considered
as but one element in a larger system 1is
recognized in the Principles and Standards.
That system of accounts tries to record the
complex interrelationships that exist and
must be accounted for in any planning in-
volving the water resource,. One difficulty
in trying to combine these elements is
because the quantitative hydrologic and
economic aspects of water planning cannot be
expressed in commensurate terms with the
non-quantitative social, political, and
aesthetic impacts. :

The necessity of defining an appropriate
spatial element for water planning is be-
coming a paramount problem. In the area of
land use planning, it 1is recognized that
land, as a stock resources, has a very
definite locational attribute, With this
attribute comes the recognition that exter-
nalities generated from the use of that land
generally decline with the distance from that
use. This gives the land use plan a manage~
able localized, controllable perspective.

The nature of water does not lend itself
so readily to local control, unfortunately.
Water is a flow resource, which as it travels
to its final destination, may be used,
reused, polluted, cleaned, consumed, and
impounded. Its course may be altered from
natural flow patterns. The problem with
water lies in its potential (and opportunity)
to generate significant external effects.

Water problems sometimes originate in
one political jurisdiction and are trans-
ferred to another political Jjurisdiction,
necessitating the intervention of some higher
unit of political jurisdiction. The higher

unit, however, plans from its own perspec-
tive. This creates a complex relationship of
finance, sovereignty and goal definition. A

representative example of this has been the
implementation of the Federal Water Pollution
Control Act of 1972 (PL 92-500).

The planning process envisioned by the
1972 Federal Water Pollution Control Act
differs substantiaslly from the way it is
being carried out,. "As practiced . . . the
orderly sequence envisioned by the Act has
been changed and, in some cases, reversed”
(Shubinski et al., 1977). The timetable
imposed on the EPA and the refusal of OMB to
permit the EPA to develop its staff to cope
with the Act's requirements have largely
been responsible for the changes. The lack
of qualified manpower at all levels of
government, insufficient data bases, inade-
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quate analysis techniques, jurisdicticnal
conflicts and ineptness have all contributed
to the difficulties of implementing the Act
(Shubinski et al., 1977).

Perhaps the loudest criticism of the Act
has come from those who contend that the Act
amounts to extraordinary subordination
by federal authority of state and local
programs. State and local programs are
subject to federal review and must conform to
the nationally uniform federal standards,
guidelines, and regulations. Many states
take the position that the diversity of water
problems in the various states are not
solvable by simplistic, generalized solutions
outlined by a central agency and that in many
instances the Act is deficient in recognizing
the institutional and environmental differ-
ences which exist among states (Lieber,
1975).

The funding process of the Act may also
place areawide planning agencies in direct
conflict with state and/or local units of
government. Areawide planning agencies have
the potential of determining land use
control of industrial, residential, and
commercial development and location, and even
population movements. Under Section 208,
areawide planning agencies or councils of
governments receive federal funding, in a
cost-sharing operation, to develop and
implement regional plans for the placement of

treatment facilities. These authorities,
independent of state control, may regulate
the construction of facilities and thus

oversee land use planning (Lieber, 1975).

A recent presidential order directed the
Chairman of the Water Resources Council, the
Office of Management and Budget, and the
Council on Environmental Quality to conduct
a comprehensive review of federal water
resources policy. The following problems
have been listed for consideration in this
review {(Water Resources Council, July 15,
1977):

1. The system of accounts should be
expanded to recognize social
conservation and objectives.

2. Federal water policies are fre-
quently not coordinated with
overall federal policy.

3. The federal role in water resource
development has become outdated by
changing needs.

4. Direct federal water resources
projects are formulated under
the Principles and Standards but the
related federal grant and loan
programs are not.

5. The accuracy, propriety, and in-
tegrity of water resource project
cost estimation and benefit deriva-
tion are being challenged.

6. Planning documents currently provide
little or no information on who
benefits from and who pays for water
projects.



10.

11.

1z.

13.

14,

15.

l6.

i7.

Methods have not been developed to
compare environmental and economic
impacts.

The social discount rate is too
unstable for orderly planning.
Federal water resource planning is
oriented to construction projects
rather than to comprehensive manage-
ment of the nation's water resources
by all alternative means.

Procedures for coordination of water
resources planning have not been
implemented.

There is a lack of coordination
between water guality and water
guantity planning,

There 1s excessive variation in the
implementation of project planning
procedures and review processes by
the individual water resources
agencies.

The Principles and Standards have
been isolated from the Environmental
Impact Statement procedures.

Lack of effective project termina-
tion procedures lead to the frequent
building of obsoclete projects.
The varying form, length, and
specificity of the Principles
and Standards leads to difficulty in
comprehension and use.

Water subsidies have resulted in
competitive advantages for some
uses, have prevented action to
achieve some objectives, and have
contributed to water quality de-
gradation.

Water related laws and management
practices have impaired the recogni-
tion of environmental values.
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18. Many state water rights systems have
developed without regard to the
physical fact that surface water 1is
related to groundwater and various
sources of groundwater are related
to each other.

Existing substantive water rights
systems have resulted in institu=-
tional arrangements which may result
in inflexibility, relative to the
allocation and use of water which
may lead to 1inefficiencies and
inequalities.

Problems may still exist concerning
the end quality of the opportunities
for publie input.

19.

20.

In summary, the water resources planning
function has evolved from a position of
resource abundance and a2 physical design
orientation to a position of resource scarciw
ty with an allocation and public repre-
sentation orientation. New problems have
arisen as new parameters have been introduced
inte the planning scenario. The teotal
environment, social as well as physical, has
entered the recognized "system" of water
planning. Along with this transition, mnew
tools have been formulated, but they do not
really meet the needs of a comprehensive
planning approach.

The most important problems and issues
in water resource planning are inherent to an
interface between the political boundaries of
governmental units and the natural boundaries
of hydrologic systems. This creates a level
of analysis problem which has impact on both
the natural and social systems.



CHAPTER 3

LAND USE PLANNING PRACTICES

Land use decisions in America have
historically been dominated by private
interests. During the 19th century the
national policy was to "transfer land from
the public ownership to private ownership as
rapidly as possible™ (Cribbet, 1973:54). In
the early 20th century, neighborhoods began
to feel the adverse effects of certain land
uses and began to work through local govern-
ments to establish regulations to prevent
undesirable practices. The principal
justification for land use regulation has
been to control public hazards and nuisances
on adjacent properties. Local governments
were the most reasonable justification for
the regulating authority because nuisances
and use conflicts were typically local in
origin and effect. Moreover, local govern-
ments could be expected to be more re-
sponsive to the property holders affected, an
important consideration to a people heavily
committed to the right to private property.

Over the last 10 to 15 years, the
increasing relative scarcity of land, water,
and raw materials, together with increasing
environmental degradation, have -emphasized
the need to be more careful in planning the
use of natural resources. It is our intention
to survey the present tools and approaches
available to the land use planner and to
examine the problems associated with co-
ordinating land use planning as practiced
with water resources planning. From the
survey, we hope to be able to reach con-
clusions as to the adequacy of locally
centered land use planning as practiced to
meet water and other natural resource needs
over larger areas and to make recommendations
for more effective use and improvement of the
land use planning process.

Local pand Use Planning
Approaches and Tools

Land use is directly regulated by state
and local governments, and indirectly by
federal governments, in the interest of the
general public's health, safety and welfare,
under one of three sovereign powers: eminent
domain (condemnation), police power, and the
power of taxation. Since local governments
have been the most active level in land use
control, this section surveys practices of
primarily local origin. In the exercise of
their power of eminent domain, governments
affect land use when acquiring land for

21

schools, roads, parks, public buildings,
urban renewal and other public purposes.
Land cannot be taken from a private owner
unless it is done in the public interest for
public use and benefit. Property owners who
have their land taken from them are entitled,
under the Fifth Amendment to the Constitu-
tion, to just compensation or the fair
market value of the property at the time of
the taking. Land-use controls under the
police power include zoning laws, subdivision
regulations and building codes, and do not
require compensation as long as the permitted
uses provide a reasonable return to the land
owner. Taxation powers used to control
resource use generally take on the form of
capital gains or property tax laws.

Eminent Domain

The power of eminent domain is routinely
exercised to obtain land for such public

purposes as highways, parks, schools, and
other public building sites. With two major
exceptions, urban renewal and open space

acquisitions, eminent domain has seldom been
used for controlling development in large
tracts because of the high expense of com-
pensation and fear of eroding the tax-base.
These two exceptions recently became feasible
only because the federal government con-
tributed most of the necessary funding. In
addition to problems of cost, financial
expense of purchase and maintenance and the
opportunity cost of denying economic use,
exercise of eminent domain as a land use
control measure requires Jjustification
showing that the acquisition is clearly for
a public use.

One possible technique is excess con-

demnation--taking more than directly needed
for a proposed improvement. Excess con-
demnations may be desirable for three rea-

sons: 1) to prevent uses that would impair
the primary purpose; 2) to obtain parcels
that would otherwise be useless remnants; 3)
to reduce costs, through resale (Levin, Rose,
and Slavet, 1974:39). Excess condemnation
and resale may also be a means to capture for
public benefit the windfall gains that
sometimes accerue to landowners adjacent to
public developments.

of eminent domain
easements or
negative

Another innovative use
is the purchase of scenic
development rights. Positive and



easements can be acquired to promote and
preserve amenities (especiaslly open spaces)
in areas of predominately private ownership.

A positive easement secures a public right; a
negative easement denies certain private
uses.

At times it may be desired to purchase
development rights for the protection of
wetlands, airports and critical areas (Kaiser
et al., 1974). One problem is that develop-
ment rights often cost as much as a fee
simple land purchase, particularly if the
government waits to purchase the rights until
development is Jjust about to begin. A
conservation group or governmental unit which
wants to protect an area from development
should, if possible, purchase the development
rights before any significant development
pressure occurs, In Wisconsin, the develop-
ment rights adjacent to the Great River Road
along the Mississippi River were purchased
over 30 years ago for a few cents a foot.
As a result, the area is fully protected from
extensive development today (Strong, 1968;
Whyte, 1959). Advance acquisition and land
banking 1is another control mechanism com-
munities may use to guide growth. By
purchasing large amounts of undeveloped or
sparsely developed land, a community may sell
it a parcel at a time for the type of de-
velopment they desire. Not only 1s land
acguisition prior to development less costly;
it also requires less detailed planning
specifications at the time of acquisition and
permits more planning lead time. Localities
would thus be 1in a better position to make
reasoned decisions on desirable development

and to enforce those decisions. Columbia,
Maryland, and Irvine, California, have em-
ployed a form of land banking. In these

communities, developers purchased large
tracts of land and provided the major infra-
structure investments. The communities, by
controlling the placement of residential,
commercial, and recreational areas, grew in
an efficient and organized manner (Council on
Environmental Quality, 1974).

Publiec land banking schemes are rela-
tively common in several countries. Britain
has public corporations which undertake new
town development on public land (Hall, 1973).
Sweden has a controlled, well planned
system of cities which incorporate greenbelts
between residential communities and the
central business districts and efficient
transportation links between districts
(Passoilv, 1970; 3idenbladh, 196%5). A study
of the Canadian experience showed that
communities which used land banking had
lower housing costs than those which did not
(Federal Task Force, 1969).

Zoning is the most common land-use
planning mechanism. The modern U.S. version
dates back at least to the 1920s when it was
regarded as a means to- protect property
owners from undesirable or incompatible
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activities on adjacent parcels, and the power
of the states to delegate this authority to
political subdivisions was confirmed by the
Supreme Court's decision in Euclid v. Ambler
Realty (1926). Although zoning laws vary
from locality to locality, they share
the same general motivation: to provide a
framework for corderly and harmonicus develops-
ment by creating zones of homogeneous use.

Usually a city or county master plan

delimiting the zones 1is developed a&after
examination of present use patterns, an
assessment of probable interactive effects

among expected land use types and the cape
ability of the local natural environment to
support them under expected growth pressures,

and a determination of desirable future
development. Once established, the master
plan limits development of land in a given

zone to the designated type of use unless a
variance 1s granted. Once the master plan is
approved, its implementation is typically
most’

turned over to zoning boards. The
common criticism of this &arrangement 1s
that:

The shift of decision-making powers
in land use to zoning boards of
appeal has led to charges in many
communities that comprehensive
planning is a futile exercise
continually undercut by politically
oriented laymen. (Levin, Rose, and
Slavet, 1974:8.)

A number of variations on the above
"Euclidean zoning" concept have been in-
itiated or proposed to improve the effective-
ness of zoning as 2 growth management tool

(Levin, Rose, and Slavet, 1974:17-24).
Controlled sequential development 1links the
pace and scele of construction to the

availability of essential services and
facilities. Developers can speed development
by agreeing to provide the required infra-
structure themselves. Floating zocnes have
been suggested as a way to reflect the ideaz

that optimal use of a parcel cannot alwesys be
known 1in advance. Under this system, zones
are defined but not mapped. However, the
notion of floating zones 1s legally somewhat
suspect because of potential conflicts
with the principles of equal treatment and
the protection of investments by stabilizing
use. Contract zoning refers to the practice
of rezoning a parcel to a classificatior with
fewer restrictions subject to an &zree-
ment between owner and zoning authority that
certain conditions will be met. [ncenti

zoning involves arrangements where develcpers
may reap extra profits provided that certain
conditions are met. Finally, performance

zoning defines zones by explicit considera-

imposed on adjacent property holders. Eather
than, for example, light and heavy industry
zones, the outputs like polluticn and noise
would determine zones,

Zoning is most commonly used by munici-
pal and county governments. It has, however,



also been used by some state governments.
For example, the Hawaii State Land Use
Commission divides land into four classifica-
tions, rural, agricultural, conservation, and
urban. The Land Use Commission controls the
boundaries of these classifications. State
government agencies control the use of 1land
within all areas except the urban districts
which are controlled by the localities
(Linowes and Allensworth, 1975). In Vermont,
an Environmental Control Act requires the
state to develop three zoning plans. The
first is an interior capability plan setting
forth the ecological constraints of the land.
The second is a capability and development
plan which would reconcile the state's
ecological capability with citizen goals and
needs. The first two plans have succesSs-
fully been adopted. The third plan, a mapped
statewide rescurce use plan, has yet to be
accepted (Meyers, 1974; Council of State
Governments, 1974).

A potentially effective tool for guiding
the pace and location of new development is
subdivision control., Subdivision regulations
govern the division of undevelcped land into
lots or sites for sale andf/or bullding
development. Subdivision regulation 1is a
natural extension of zoning practices to
circumstances where development of relatively
large tracts is contemplated. Since the
simultaneous development of numerous lots can

place heavy demands on local services,
localities may impose regulations at the
planning stage to avert later problems.

The general procedure is to require that
plans and plot for developments larger than a
specified size are filed and registered with
the local planning agency for review and
approval. Developers of subdivisions are
usually required to provide adequate streets,
sidewalks, curb and gutters, water, sewer,
gas and electrical hook-ups, storm drainage,
street lighting and other improvements. Once
the subdivision regulations, requirements
and standards are met, the subdivision is
approved. The basis of subdivision regula-
tion is land registration, which the com-
munity has the power to grant or deny on its
own terms.

Development rights purchases (or trans-
fers) is another tool that can be used to
control land use. An owner of a plece of
property owns not only the land, but the
right to do certain things to it. Generally
he has the right to build a structure on it,
cultivate crops, to make other improvements,
ete. When he sells the land, he sells not
only the property, but the rights to use the
property. It is not, however, necessary %o
dispose of land to sell certain rights to its
use. A public utilities company may cbtain
an easement to place power lines over, or gas
lines under, a parcel of property. 1In either
case the property owner sells his right to
build where the power lines are located or to
dig where the gas lines lay. A farmer may
acquire the right to cross over part of
another farmer's property to obtain access to
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Similarly, development rights may
in order to ensure that no
development occurs. Such purchases are often
called scenic or conservation easements
(Council on Environmental Quality, 1974).

his own.
be acquired

The transfer of development rights may
find its most important application in
preserving agricultural uses. A group of
farmers who desire to maintain the agri-
cultural character of an area may Jjoin
together to transfer (donate) their develop-
ment rights to a public body or a private
non-profit preservation group. Besides no
longer having to be concerned with inter-
ference with their farming activity from
nearby urbanization, the property values will
decline with the removal of development
potential-~hence property taxes will decline
and the donations can be deducted from
federal income taxes as a charitable gift.
Residents in Mill Creek Valley near Phila-
delphia have used this approach for nearly 35

years {Council on Environmental Quality,
1974). The approach has also been used in
the Brandywine Valley in Delaware and

Southern Pennsylvania and for the conserva-
tion of areas in New England (Strong et al.
1968; Little, 1968).

A central issue of most land use control
mechanisms 1s the problem of equity. A land
owner who loses property rights loses ability
to recoup the full value of his land. By
separating certain development rights from
ownership of a particular piece of land, the
equity problem can be lessened. "Trans-
ferring development rights" is a mechanism
whereby a land owner must have development
rights in order to develop a parcel of
land. The owner may already own sufficient
rights on the tract of land he wants to
develop, or he may transfer them from another
piece of property. Transferring development
rights has a couple of advantages. If the
development rights are good only within one
area, the tax base of that area is preserved.
By limiting possible development zoning,
agenclies can preserve open space and low
density development with minimal cost to
the cities. The second advantage is that the
mechanism helps alleviate the "wipeout”™ and

"windfall" effects of many present land use
control systems (Costonis, 1972, 1973;
Marcus, 1974).

Taxation PFowers

The taxing power of governments is
another mechanism that can be used to controil
land use, although its potential for this
purpose has not been exploited. The property
tax has been an unpopular tool among analysts
of land-use development because 1t has been
said to: 1) discriminate against the poor,
especially renters; 2) reward "hit-and-run"
speculation; 3) impede regeneration by
inducing wunderutilization; U4) encourage
conversion of farm to non-farm uses; 5)
create tax and service disparities between



communities; 6) tempt the abuse of assessing
power; and 7) give undue welght toe fiscal
zoning &s a controlling element in develop-
ment {(Levin, Rose, and Slavet, 1974:43).

The property tax influences land use
through economic incentives generated by the
tax structure,. By taxing land according to
its value in its highest and best use, for
example, owners of idle or undeveloped land
are given an incentive to sell. By taxing
improvements and buildings lightly, or not at
all, developers are given an incentive to
build or improve existing structures on the
land. However, when buildings and improve-
ments are taxed heavily and land lightly, the
incentive 1is directed against new construc-
tion. Since it 1s sometimes desirable to
promote the "highest and best use” and
sometimes not, it is apparent that a uniform
tax assessment may not be the best. VWhen
land is taxed lightly and improvements taxed
heavily, the pressure to convert farmland to
urban uses is reduced. But for land already
devoted to urban uses, the same tax poliecy
contributes to dinner city deterioration by
discouraging improvements on existing facili-
ties.

Differential tax assessment laws may be
implemented to reduce development pressures
on certain parcels where there are farms,
timber or forest areas, recreation areas or
historical buildings. When development
pressure increases on the fringe of an urban
area, farmers and others are forced to sell
their land if the resulting increases in the
value of the land cause increases in the
property tax assessment to levels that
the previous use cannot support. To remove
the pressure for development, special tax
treatment can be afforded the farmer to
permit a lower assessment or rate of taxation
for farmland.

Since the first differential assessment
law was passed in Maryland in 1957, 42 state
legislatures have passed differential assess-
ment laws (Hardy and Sibold, 1974a; Gloude-
mans, 1974). Differential tax assessment
laws are generally classified into one of
three categories: preferential assessment,
deferred taxation, and restrictive agreement
{Hardy and 3Sibold, 1974b). Preferential
assessment taxation occurs when land is
assessed according to its use rather than its
fair market value. Deferred taxation allows
the land to be assessed in the same manner
as preferential assessment taxation except
that if the land 1s converted to another
use, the landowner 1is required to pay back
taxes which were excused while the land was
being taxed at less than the fair market
value assessment, Besides including the
provisions of deferred taxation, restrictive
agreement forms of taxation require the owner
to enter into a contract spelling out his
rights and duties (Keene, 1976).
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arrangements are also used

Special tax
to enter an

to encourage new businesses
area.

Tax concessions generally
provide exemptions for a f{inite
period (ten years 1is the most
common) from the .larger part
of property taxes, but also may
involve one or more types of tax
relief; eliminating specific taxes
which places an undue burden
on new industries; refraining from
imposing certain types of taxes
(such as income taxes and others
aimed directly at manufacturing
firms); allowing accelerated
depreciation methods to relieve
the income tax turden (used in New
York and Pennslyvania); and a
relatively recent innovation,
exempting from property taxes
those goods which are ear-marked
for interstate shipment«-a concept
not unlike that of & free port in
internationsl trade. As of 1963
there were fifteen states in which
direct tax concessions were
legally offered. (It appears that
they have been used 1illegally
in other states.) However, their
use 1is widespread in only seven
states, most of them southern.
Louisitana, the only state which
handles tax exemptions on a state
level and, therefore, the only
one for which relatively complete
data are available, exempted
an average of $200 million in plant
expenditures annually during
the decade 1955-1964, (Lewis,
1968:32.)

State and Federal Land Use
Planning Practices

A variety of land-use problems that
local governments do not seem wellwequipped
to deal with have prompted a more active role
by state and federal governments, Solutions
to problems such as urban sprawl, conversion
of prime farmland fo urban uses, and degrada-
tion of the natural environment appear to
require more than a local effort. Some of
the state activities have taken the form of
three innovations on the traditional land use
controls discussed above, namely: comprehen-
sive, c¢ritical areas, and key facilities
planning.

Comprehensive Land Use
Planning

Hawaii's resource use law is among the
nation's oldest (Bosselman and Callies,
19715 . Passed in 1961, it was the first
statewide comprehensive land use law. The



State Land Use Commission divided the land
into three classifications to be controlled
by the following agencies: the Agriculture
and Rural-Land Use Commission; the Conserva-
tion-Department of Land and Natural Re-
sources; and the Urban-Local Zoning Ordin-
ances. While the appropriate agencies
control the use of the land within their
respective zones, the Land Use Commission
sets the boundaries of the zones. In setting
and changing boundaries, the commission
reconciles the following planning principles:
prime agricultural land must be preserved,
tourist oriented growth encouraged (without
destroying the natural attractions of the
area), and compact and efficient urban
areas should be provided where people can
live at a reasonable cost. All state proj-
ects require approval by the commission.
This allows the commission to be certain that
projects are located where secondary de-
velopment is possible.

The Vermont Environmental Control Law of
1970 (Meyers, 1974a) was passed 1in response
to the second-home and ski-resort boom of the
late 60s. The intent was not to preclude
recreational development, but to control it
in order to minimize environmental degrada-
tion. The law required permits for: rew
sidential developments of more than five
parcels or with less than ten acre plots;
commercial or industrial development of more
than ten acres; and development at elevations
above 2500 feet, The developer submits an
application to one of the eight district
commissions and within 40 days a hearing 1is
held where state agencies provide data on
soil suitability, drainage and sewer condi-
tions, etc. and concerned citizens voice
their opinions. Generally, although not
always, the applications are approved with
qualifications and requirements for improve-
ments which must be made. Acceptance or
rejection of the permit application is based
on consideration of ten specific criteria.

In April 1972, as a direct consequence
off a reapportioned legisliature and the worst
drought in Florida's history, the Environ-
mental Land and Water Management Act was
passed {(Meyers, 1974b; Council on Environ-
mental Quality, 1972). It was a direct
ocutgrowth of the American Law Institute's
"Model Land Development Code' and proposed
Federal Land Use Legislation and provided
state regulation of areas of critical
state concern (ACSC) or of development of

regional dimpact (DRI). The act defines
an ACSC as an area that: contains "en-
vironmental, natural, or archeological

resources of regional or statewide impor-
tance;" is "affected by" or has "significant
effect upon an existing or proposed major
public facility or other area of major
public investment;" or is a "proposed area of
major development potential--such as a new
community.® The division of state planning
initiates the ACSC process by defining
boundaries of the areas, explaining why they
are of critical state concern, and specifying
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development principles for the area. The
governor and cabinet (all of whom are elected
statewlide) approve or disapprove of the
boundaries and principles. The local govern-
ment is given six months to develop regula-
tions which comply with these boundaries and
principles, The planning agency can prepare
the regulations if the local ones are in-
adeguate and take Jjudicial action if the
local government is not doing 1its job.

The act further defines & DRI as
"any development which, because of its
character, magnitude, or location, would have
a substantial effect upon the health, safety,
or welfare of citizens of more than one
county." The developer sets the process
in motion by filing with the local govern-
ment, regional agency, and the state planning
office detailed information on how his
development will effect the region's natural
resources, public facilities, and economy.
The law provides for public notice and
hearing. The regional body has 50 days to
prepare an impact review and recommendations
which the local government must consider
before deciding on the application. The
developer, regional planning commission, or
the state planning office may appeal to the
governor and cabinet which sits as an ad-
judication board (Linowes and Allensworth,
1975; Council of State Governments, 1974).

Oregon has also implemented a statewide
planning process. The Oregon process 1is not
the result of a single land use planning
bill, but rather the result of a package of
bills. The Oregon land use package 1is
composed of the famed "B" bills: The Bottle
Bill; the Bicycle Law which allows for a
percentage of the states' highway money to be
used for bicyecle paths; the Bond Bill for
pollution abatement; the Beach Bill which
designates the beaches of Oregon as public
property up to the vegetation line; and the
Billboard Bill, which requires billboards to
be taken down. Other activities include the
"Willamette Greenway" program and "Project
Foresight" and "Feedback" which are projects
designed to save the Willamette River Basin
from environmental destruction (U.S. Senate,
1974).

Criticel Areas Planning

The critical areas approach to planning
is perhaps the easiest resource use planning
approach to "Ysell" to the public since it 1is
not difficult teo show a need to protect
shorelines and other environmentally sensi-
tive areas. The fact that 10 states have
critieal area programs, 30 states have
coastal =zone managment programs, 20 states
have flood plain management programs, and 18
states have wetland management programs
clearly demonstrates that environmentally
sensitive areas are a prime target of state
action (Council on Environmental Quality,
1975). Under a critical areas program, a
governmental entity identifies an environ-
mentally sensitive area and attempts to



protect it. Article 14 of the New York State
Constitution stipulates that its 2.6-million~-
acre forest preserve "shall be forever kept
as wild forest lands. They shall not be
leased, sold or exchanged, or be taken by any
corporation, public or private, nor shall the
timber thereon be so0ld, removed or de-
stroyed." The Adirondack Park with six
million acres and the Catskill Park with
one-half million acres contain most of the
preserves, In 1971, the states legislature
established the Adirondack Park Agency with
three purposes: to prepare a master plan for
the state park lands; to prepare a develop-
ment and rescurce use plan for the private
lands 1in the park; and to control private
development through a permit system until the
development plan is completed. In July of
1972, the master plan was completed; and in
August of 1973, the plan to regulate private
land within the parks went into effect. The
land was classified into eight categories
for the state resource master plan and six
categories for the private development plan.
The uses of each area were carefully de-
scribed and the plans utilize an intensity
guideline approach. Each area was given an
intensity scale which allowed a certain
number of buildings per square mile. The
scale was designed to allow for development
rights transfers. It was envisioned that
intensive development could occur in some
areas by transferring the development rights
of surrounding areas. This would result in
pockets of development with surrounding
expanses of undeveloped 1land. The state plan
emphasizes local plans. The state planning
agency, when assured that the local plan is
compatible with the state plan, approves the
local plan and allows the local government to
contol its land use (U.S. Senate, 1974).

In 1969, the New Jersey legislature
formed the Hackensack Meadowlands Develop-
ment Commission. The legislature gave the
commission planning and regulatory powers
over a 28 square mile area of marshland. The
area had been used as a dump and was in
desperate need of reclamation. The state
gave the commission several million dollars
to plan, review, and redevelop the land.
Fifteen cities and counties participated in
the planning and review process (Linowes and
Allensworth, 1975).

Maryland, a state where land use has
traditionally been controlled by the coun-
ties, recently formed the Maryland-National
Capital Park and Planning Commission to serve
the Washington D.C. suburbs of that state.
This agency has Jurisdiction over 1000 square
miles and 1 million residents. The commission
has final subdivision control power given to
it by the state (Linowes and Allensworth,
1975).

Key Facilities Planning

Another basic
planning 1is
development legislation.

approach to land use
the key facilities or 1large
Essentially, it
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involves the state in regulating development
that will have substantial secondary spread

effects. Housing projects, airports, high-
ways, schools, shopping centers, and power
plants are examples of key facilities. The

1967-1968 jetport controversy in southern
Florida is an example of the type of problem
and controversy which can develop because of
a key facility. The jetport was to be built
in swamplands where it would have damaged
the ecosystem's balance. The controversy
which arose eventually caused the cancella-
tion of plans for constructing the Jjetport
{Carter, 1974).

In 1967, the Metropolitan Council of the
Twin Cities Area was created by the Minnesota
legislature. The Council prepared a plan for
the area to serve as a basis for reviewing
government key facilities construction
proposals. The government bodies whose
projects the council must approve include the
Metropolitan Sewer Board, the Metropolitan
Airports Commission, and the Metropolitan
Parks Board, However, since the councils®
review powers are not comprehensive, 1its
power to implement its plan remains limited
(Linowes and Allensworth, 1975).

States Land Use Planning
Problems

Comprehensive land use planning systems
in the states are not without their problems.
Opposition to an increased state role in land
use planning is often strong, and the con-
flicts among land use values are not elimin-
ated simply by enacting comprehensive plan-
ning. In Florida, the legislative bargaining
process resulted in compromises that weakened
the land use planning bill by reducing the
total area eligible for designation of areas

of critical state concern (ACSC's), and
cutting the staff and funding available for
carrying the designation studies. Special

legislation was therefore needed to give ACSC
designation to the Big Cypress Swamp and the
Florida Keys (Meyers, 1g74za).

Senate Bill 10 was the first
real attempt at land use planning. It simply
required the cities and counties of Oregon
to zone their land., If satisfactory progress
was not made, the QGovernor could take over
the Jjob. SB 10, however, provided no stan-
dards for evaluating comprehensive plans, no

In Oregon,

mechanisms for coordinating among the coun-
ties, and no money for doing the Job. A
"l and Use Policy Group" proposed SB 100 to
coordinate enforcement mechanisms and give

the cities and counties guidelines upon which
to base their plans. The law would have
created a complex bureaucracy which included
a new Department of Land Conservation and
Development with a commission of citizen-ap-
pointees and a Joint Legislative Committee on
Land Use of the House and Senate. The key
coordinating organizations were 14 regicnal
commissions. The Land Conservation and
Development commission was to develop state-
wide land use goals and guidelines (to be



approved by the legislature). In addition,
the drafters of SB 100 were more specific as
to the "areas and activities of critical
state concern." By the time SB 100 got
through the legislature, the "critical" areas
and the regional planning commissions had
been deleted, the counties were given the
planning commission's responsibilities,
and funding and staffing had been reduced
(State.of QOregon, 1974).

National Land Use Planning Legislation

Land use planning issues have already
been addressed at the national level through
such acts as the Coastal Zone Management Act,
the Development Siting Act, the Strip Mining
Siting Act, the Flood Plain Management Act,
and the other acts which require state
governments either directly or through powers
given to local jurisdictions, to plan for the
location of development and facilities. But
comprehensive planning does not necessarily
follow from legislation that, taken all
together, provides comprehensive coverage.
Coordination among agencies with diverse land
use planning responsibilities at the federal
level and among federal, state, and local
agencies, 1is a major problem.

A major concern of proponents of nation-
al land use legislation has been the provi-
sion of assistance to states and localities
for better land use planning. In 1970,
Senator Henry Jackson's National Land
Use Policy Bill became the first national
land use measure to pass the U.S. Senate.
Its purposes were to set up a grant-in-aid
program so states could construct state 1land
use plans; to assist states in resource
inventory, collection and analysis of data;
to provide technical assistance and training
programs; and to set up a national informa-
tion exchange center. The bill required a
single state agency to administer and design
a land use plan. Failure to comply would
bring strong federal reaction. The President
could recommend cuts in federal programs by
20 percent per year until the law was com-
plied with and publiec land and right-of-way
permits would be denied if the law was not
followed (U.S. Senate, 1970).

In 1971, President Nixon submitted a
resource use bill entitled the "National Land
Use Policy Act of 1971." This act was
designed to deal with "areas of critical
environmental concern" and "key facilities.™"
Areas of development of more than local
significance would come under federal juris-
diction. The federal government was to issue
program development and management grants.
In order to acquire a management grant, the
proposed state program had to include: an
inventory of the designation of areas of
critical environmental concern and Kkey
facilities; a plan for ‘exercising control
over these areas at the state level; a method
for ensuring that local regulations would not
interfere with developments of regional
benefit; a method for locating and control-

ling new communities; a method for con-
trolling water, air, and noise pollution; a
revision methodology; an implementation
schedule; regulation for coastal zones and
estuaries; and a method to ensure public
participation and mechanisms for coordinating
with other states. The Secretary of the
Interior was given the responsibility of
reviewing and approving the grant applica-
tion. The Interior Secretary, however, has
to get the Secretary of HUD's approval for
grants dealing with key facilities, large
scale development, new communities and
regional development. An important clause in
the proposed legislation required federal
compliance with local and state regulations
except in the case of over-riding national
concern (U.S. Senate, 1971).

In 1971, Congressman Meeds sponsored the
Land and Water Resources Act of 1971 (U.S.
House of Representatives, 1971). It required
the Land and Water Resources Planning Council
to become the comprehensive authority for the
administration of a national resource use
policy. The bill provided for a Federal
Planning Information Center to serve as a
clearinghouse for federal projects with
resource use implications and a general data
bank for land and water information. The
council would make grants to encourage
comprehensive resource use planning. The
Meeds Bill was the subject of a great deal of
discussion and criticism. HUD saw the need
for flexibility and suggested that states not
set up a super information agency to deal
with controlling all land and water re-
sources, but rather to concern themselves
with critical areas and key facilities (U.3.
House of Representatives, 1971).

Crawford J. Carroll, Chairman of the
Committee of Environment of the National

League of Cities, suggested that local
dependence on property taxes be reduced, that
local officials be given a major role in the
development of state plans, that regional
planning groups be largely under 1local
control, that grants be made available to
multi-jurisdictional agencies, and that the
federal government be required to abide by

local, state and regional plans. Carroll
also suggested review of tax laws which
subsidize single family dwellings, housing

loan subsidies which encourage tract develop-
ment rather than urban renewal, highway
programs which promote more urban sprawl, and
farm subsidy programs which encourage
intensive mechanized farming and deprive many
rural poor of their jobs (U.S. House of
Representatives, 1971).

Neither the Nixon or Meeds bill allows
for states and localities to develop their
own mechanisms for promoting better resource
use. The Nixon bill suggests using the
critical areas and key facilities approach
while the Meeds bill provides for comprehen-
sive planning. It is not at all clear that
either approach would provide the "best" or
the publically acceptable mechanism for
resource use planning.



The most recent land use bill to pass
the Senate was SH268, Land Use Policy and
Planning Assistance Act, submitted by Senator
Jackson in July of 1973. The bill would have
required states to develop an adequate

planning process which concentrated on:
areas of critical environmental concern, key
facilities, large scale development, public

facilities or developments of more than local
benefit, and wajor land sales or development
projects. The act encouraged states and
localities to cooperate closely to develop
and manage the planning process. The
federal government would review project
decisions to insure that a planning process
had been established.

I1f and when a land use planning bill
passes both houses of Congress, 1t seems
likely that it will establish an information
distribution center to collect and distribute
land use information and data, allocate
money to help train the planners and staffs
that states and local governments will need,
and provide funding for data collection and
analysis. Provisions for public participa-

tion in the planning process will be re-
quired, and interstate coordination will be
encouraged.

The National Environmental

The most important national land-use
control legislation is the National Environ-
mental Policy Act of 1970 (NEPA). It es-~
tablished the Council of Environmental

Quality and mandated the preparation of
environmental impact statements (EI3) for
certain proposed federal actions. The pur-

poses of the act are to: improve information
flows amongst resource use decision makers,
increase cooperation between decision
makers, increase citizen involvement, and
increase the use of the interdisciplinary
approach to resource use planning. The
improvement of information flows among
decision makers was an integral and important
part of the act,. The Environmental Impact
Statement was to include:

(i) the environmental impact of the
proposed action, (ii) any adverse
environmental effects which could
not be avoided should the proposal
be implemented, (iii) alternatives
to the proposed action, (iv) the
relationship between 1local short-
term uses of man's enviromment and
the maintenance and enhancement of
long-term productivity, and (v)
would be involved in the proposed
action should it be implemented.
(NEPA, Title I, Sec. 120 C.)

Along with this information, the federal
guidelines required that "the responsible
federal official shall consult with and
obtain the comments of any federal agency
which has jurisdiction by law or special
expertise with respect to any environmental
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involved” (Bosselman and {Callies,
1971). Along with the aforementioned data
sources, the EIS should include: "where
appropriate, a discussion of problems and
objections raised by other federal, state,
and local agencies and by private organiza-
tions and individuals in the review process
and the disposition of the issues involved”
(Environmental Protection Agency, 1971). In
a series of court cases,t the United States
Court of Appeals for the District of Columbia
further explalined and strengthened the
provisions of the act in regards to the
statement's comments. The agencies must:
include the full range of views on the
envirommental impact of the proposed action;
make a rigorous examination of the possible
alternative of taking no action at all; and
balance in a reasonable manner the environ-
mental considerations with other considera-
tions. The court decisions along with
Executive Order 11514 and the resultant
guidelines published by the Council of
Environmental Quality on April 23, 1971, have
significantly improved the information
included in the impact statement.

impact

The increased citizen involvement ¢{hat
has occurred &s a result of the EIS process
is an important contribution of NEPA and
has

. opened to public participa-
tion many government decisions
that were previously made in-
formally and without prior public
notice. The council believes that
NEPA's public comment process can
be assimilated into agencies!
existing planning and review
procedures for new proposals and
still delay decision making little,
if at all. The comment process can
be an important step toward a more

open and responsive government
when environmental issues are
involved. {(Council o¢on Environe

mental Quality, 1973.)

Citizen involvement has zalso occurred as
a result of court action. In the case of the
Sierra Club v. Morton {(the Mineral King
case), the Supreme Court explained the law as
to who had standing to sue the govern-
ment in environmental matters (40 USLW 4397,

3 ERC 2039, 2 ERL 20191, D.C. Cir., 1972).
In SCRAP v. United States, the court further
delineated its position on standing (5 ERC
1418, D.C. Cir., 1973). In effect, if a
person can show the possibility of damage or
injury, they have standing to sue. "AlL

persons who utilize the scenic resources of
the country, and indeed all who breath it..."

lcommittee for Nuclear Responsibility v.
Seaborg, 3 ERC 1126, 1 ERL 20469, D.C. Cir.,
1971; Calvert Cliffs Coordinating Committee
v. Atomic Energy Commission, 44 F. 2d. 1106,
2 ERC 1779, 1 ERL 20346, B.C. Cir., 1971.



were the injured parties in SCRAP v. United
States. Citizen involvement has 1increased
because of the citizens' ability to be
included in the EIS process and their
ability to go to court to force federal
agencies to comply with the law.

The EIS process and actions by the
Council on Environmental Quality (CEQ)
combined to increase cooperation among
federal, state, and local government agen-
cies.

In the past, different agen-
cies have often responded to these
problems in a piecemeal, unco-
ordinated fashion, largely because
of the lack of a mechanism for
shaping a comprehensive policy. By
forging interagency consultation
and attention to a broad range of
effects and alternatives, Section
102 (the EIS program) fosters more
sophisticated government decision
making. The 102 process uncovers
the need for more comprehensive
policies and programs in areas such
as energy and transportation. Thus
it is a catalyst for more sensible
policy formulation and program
development. (Council on Environ-
mental Quality, 1972.)

The Environmental Quality Improvement
Act of 1970 (PL 91-224) and Executive Order
11514 call for increased coordination and
consultation between federal, state, and
local agencies. While there may be more
conflict than cooperation among government
agencies, the stage has been set for a
reversal of this trend. Agencies are con-
sulting with one another and exchanging
information--albeit reluctantly. Cooperation
is certain to become more prevalent in the
future.

The 1interdisciplinary approach to
planning is a concept advocated in most
recent planning literature, yet the concept
is seldom implemented in practice. The
information requirements of the EIS have
effectively 1increased the use of multidis-
ciplinary approaches and caused an increase
in the size and expertise of planning staffs.

Agencies whose personnel have
reflected a narrow focus of con-
cerns are being required now to
supplement their staffs with
persons of different backgrounds
relevant to environmental issues.
NEPA's required interdisciplinary
approach means that personnel must
be hired who bring not only new

skills but a fresh viewpoint into
the agencies. Over time, this
influx should lead to sharper

questioning of traditional assump-
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tions within the agencies. Qut of
it should emerge an institutional
viewpoint that is more sympathetic

to environmental values. (Council
on Environmental Quality, 1972.)

States' Environmental
Protection

Since the passage of NEPA, many states
have passed related legislation. By April of
1974, 15 states and Puerto Rico had their own
EIS requirements (Trzyna, 1974). Thirty
states have some sort of strip mining regula-
tions and 25 states have power plant siting
regulations (Linowes and Allensworth, 1975).
Strip mining is regulated in varying degrees.
North Carolina, South Dakota, and Montana
have laws requiring the reclamation of
disturbed landscapes. Virginia requires the
mining company to submit a plan for reclama-
tion with its mining application. There are
a number of states which tax mining projects.
Missouri charges on the basis of acreage and
reclamation requirements. West Virginia
taxes the mines $60 an acre for land mined
and inspects the site every 15 days to insure
that reclamation 1s occurring. Injuc-
tive relief is possible if necessary to force
compliance. West Virginia has also placed a
moratorium on mining in 22 of its 55 counties
for two years. Some states have set up
bonding mechanisms. Illinois requires
bonds to guarantee the cost of reclamation.
These bonds must be submitted when the
reclamation plan is submitted. Arkansas also
has a bonding requirement, and in Ohio bonds
are withheld until proof of reclamation 1is
received, Some states like Maine include
strip mining 1in their land use planning
process under the Jjurisdiction of Land Use
Regulation Commissions (Council on Environ-
mental Quality, 1972).

Interestingly enough, the energy crisis
also brought an increased awareness of the
environmental impacts of power plant siting.
In Texas, the Governor's Advisory Committee
on Power Plant Siting was formed to report on
factors to be considered in establishing
criteria to be considered when deciding where
to place power plants. The governors of
Oregon, Washington, and Idaho requested no
further energy development on the Middle
Snake River and Hells Canyon because further
facilities were unnecessary and would cause
irreparable damage. In California, the
Energy Resources Conservation and Development
Commission acts as a one-stop regulatory
commission. The commission is empowered to
approve or disprove, with a limited number of
exceptions, all energy sites. In Maryland,
the state purchases proposed electric plant
sites so that when the time comes for de-
velopment, the appropriate site is available.
Long range planning by electric utilities and
early hearings on site approvals allows for



better decisions to be made concerning power
plant sites. Arizona's program provides for
long range planning by utilities and approval
of sites only with a certificate of environ-
mental compatibility. Proposed federal
legislation calls for long range planning by
utilities, continuous 10-year projections of
power needs, advance review 5 years prior to
beginning the construction of a power plant,
and the reviewing agency having the power to

reject environmentally undesirable plant
sites (Council on Environmental Quality,
1971, 1972).

In 1963 Massachusetts passed the first
state wetlands protections law. It limited

development in wetlands areas and required
permits for development. In 1965, additional
legislation allowed the Massachusetts

Department of Natural Resources to issue
protective orders which defined the bound-
aries of the coastal wetlands areas and
prohibited development except under carefully
controlled circumstances. Before finalizing
protective orders, public hearings are held
and individual landowners are contacted.
Massachusetts 1is considering the regulation
of inland waterways based on land capability.
In California, the San Francisco Bay Con-
servation and Development Commission {(BCDC)
had its authority expanded to protect the
Bay's wetlands and prevent inappropriate
filling of the Bay. The commission's Jjuris-
diction extends over development within 100
feet of the Bay and the commission has taken
a firm stand against any development other
than for water related uses (Bosselman and
Callies, 1971; Council on Environment Qual-
ity, 1971).

The voters of California, recognizing
the public interest in the California coastal
zone and the delicate balance of its eco-
system, approved the Cocastal Zone Conserva-
tion Act in 1972. The act defines the
coastal zone, and establishes a permit system
to control development, administered by six
regional commissions and the state's Coastal
Zone Conservation Commission. In order to
obtain a permit, a developer must prove no
substantial adverse environmental effects
from the proposed development. The permit
system is a central feature in implementing
the act®s intent to develop a "comprehensive,
coordinated enforceable plan for orderly,
long range conservation and management.®
The plan is to be developed by the regional
commissions and the Coastal Zone Conservation
Commission, guided by four objectives: the
overall quality of the zone must be main-
tained, restored and enhanced; the optimum
population of all species of living organisms
must be continued; the utilization and
preservation of all living and non-living
coastal resources must be provided for in an
orderly, balanced way; and, irreversible and
irreparable commitments of coastal zone
resources must be avoided (Linowes and
Allensworth, 1975).

Delaware passed a
The act

In June of 1971,
stringent coastal zoning act.
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prohibits new heavy industrial development
strictly regulates all other new industrial
development within a 1 to 6 mile strip along
the 100-mile Delaware Bay Coast and along the
2% mile Atlantic. Coast. The intent of the
law was to preserve the land for recreation
and tourism, rather than to permit industrial
use. Recently, a proposal to build a tran=-
shipment terminal in the Delaware Bay was
denied as a result of this law (Council on
Environmental Quality, 1971, 1972). The state
of Washington was the first to submit 1
coastal zone program for federal review. It
passed its own coastal zone managment law by
referendum in November 1G72. £11 major
shorelines 20 feet from the mean high tide
line were designated areas of special state-
wide significance. The program's high
priority items are: protecting the natural
character of the shorelines, favoring long
term over short term benefits, protecting
the resources and escology of the zone, and
making publically owned areas more accessible
to the publie. Local governments in the
state drew up the plans and local-state
interaction served to revise the plans to
meet state standards {(Council on Environ-
mental Quality, 1975).

It is to be expected that the imple-
mentation of a new planning technique, like
the Environmental Impact Statement, will have
to resolve unforeseen problems. One of the
major problems with state EIS programs is
their limited coverage, which does not extend
to local government or private developments,
and is a generally inadequate enforcement
mechanism (Trzyna, 1974). Another short-
coming in the state EIS legislation is its
failure to adequately provide for the citizen
participation in decision making upon which
environmental improvement and conservation
must ultimately depend. Only two states,
California and North Carolina, have periodic

centralized lists of impact statements, and
only two other states, Wisconsin and Mzssa-
chusetts require newspaper notices for

all statements. Only Wisconsin has required
public hearings for all impact statements
(Trzyna, 1974). Until such time the
states strengthen their public participaticn
measures, make provisions for requiring local
and private projects to file statements, and
create laws requiring impact statements
concurrent with strong local planning laws,
the EIS process will not be entirely effec-
tive.

a3

Citizen Involvement in
Land Use Planning

Land use controls involve a wide range
of impacts on the direction of community
development by guiding the use of private
property and public resources. In a democ~
racy it is therefore imperative that a
carefully designed citizen involvement
program be a central feature of the land use
planning process. Traditionally, advocates
of citizen participation have emphasized
involvement in the electoral process. The



policy preference expressed in a vote,
however, is not always clear, making the vote
an indirect and somewhat unreliable method of
insuring government responsiveness to public
demands. This is especially true in states
where broad decision making suthority has
been delegated to bureaucratic agencies.

The scope of administrative discretion
has made obvious the need for more direct
citizen involvement in administrative de-
cisions. The response to this need has taken
two basic forms (Rosenbaum, 1976:14-19).
One has been the passage of statutes es-
tablishing procedural standards for ad-
ministrative decisions. The other approach
is the inclusion in substantive legislation
of requirements for citizen involvement.

The Administrative Procedures Act (APA)
of 1946 is the landmark federal legislation
facilitating citizen access to administrative
decisions. The APA requires that advance
notice be made in the Federal Register of
rule changes. This requircment provides a
citizen the opportunity to participate in
rulemaking through submission of written
data, views or arguments. 4 citizen may also
petition to issue, amend, or repeal a rule,
and may go to court under certain circum-
stances for review of an agency decision.
Since the APA was enacted, most states have
adopted similar legislation covering de-
cisions of state agencies. The states have
also been active in promoting the cause of
citizen participation by procedural reforms.
Statutes requiring that all meetings of
administrative agencies be open to the
public~~the "sunshine laws"--originated in
the states.

Citizen participation rights received
renewed emphasis in the 1960s as a result of
citizen sctivism and the enactment of am-
bitious social programs. With the passage of
the Freedom of Information Act of 1966, a
significant improvement was made in public
access to government documents. The Act
requires government agencies to make avail-
able on demand identifiable documents not
specifically exempted, and places the burden
of proof of exemption on the agency when an
information request 1is denied. The effec-
tiveness of the Act has been a matter of some
controversy, especially because of the
ambiguous wording of its nine exemptions.
But it seems Lo have weakened the disposition
of secrecy {(Hunter, 1972).

The National Environmental Policy fct
(NEPA) of 1970 is another major plece of
legislation affecting public involvement in
administrative decisions. NEPA requires
environmental impact statements, with provi-
sion for public review and comment, for
certain kinds of proposed actions of all
federal agencies. The Act also contains
provision for litigation in cases where the
impact statement is claimed to be deficient
{Anderson, 1974).
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The establishment of procedural stan
dards has been viewed by some as an in-
sufficient method of insuring agency respon-
siveness. The passive nature of these
standards does not fulfill the requirements
of citizen participation defined as "a
dynamic and incremental process of furthering
involvement in the planning process on the
part of all citizens, and particularly those

citizens who have traditionsally been un-
willing or unable to be involved" (Council
of State Governments, 1975:11). It is

now common, therefore, to establish active
programs for citizen involvement in the
provisions of substantive policy acts. The
first major statute of this sort was the
Federal Housing Act of 1954, although the
concept of systematic participation programs
is usually associated with the Community
Action and Model Cities programs of the mid
1960s.

One of the most widespread technigues
for obtaining systematic publiec input is the
citizen advisory council. 4 1971 survey
indicated that 79 percent of counties and 84
percent of cities have used citizen groups

for advisory purposes (Perry, 1971). In
Vermont, citizen action is fostered by lay
people serving as decision makers. The eight

regional commissions which are the workhorses
of Vermont's planning process are composed of
lay citizens {Council of State Governments,
1975). The State of Washington used a
Statewide Task Force of citizens representing
all points of view to articulate a set of
state rescurce use goals and guidelines. In
California citizen panels review and comment
on successive rounds of the coastal zone
plan.

A variety of other technigues for
soliciting citizen views are used. These
include public surveys, adviscory referendums,
presentations in the mass media, and even a
computerized telephone voting system (Rosen-
baum, 1976). The techniques to be employed
in any given program depend on the combina-
fLion that matches technigue to the policy
sophistication and available time of partici-
pants, and the public resources avail-
able for the public involvement program. It
should always be kept in mwmind that the
primary objective of such programs is to
improve the responsiveness of government to
those affected by public policies.

An effective citizen participation
program can be expected to enhance the public
trust in government and rationality in
decision making necessary for effective and
efficient government (Rosenbaum, 1976:71-73).
Public confidence is enhanced by the improved
openness, accessibility, and fairness of
administrative decision making that results
from an effective participation program.
Rationality of decisions 1is improved by
the contribution of an involvement program in
identifying and clarifying public prefer-
ences, encouraging their explicit incorpora-
tion in decisions, and requiring an explana-
tion of the reasons for a given decision.



Land Use Planning Problems
and Issues

If land use planning is to ensure that
land resources are put to their most desir-
able uses, it must be approached from a broad
perspective. Within the conventional planning
process of goal formulation and action
implementation, land use planning should
incorporate the external factors which are
often overlooked. For example, the conven-
ticnal process for planning a highway con-
siders the use of land along the highway, but
generally not such long-term widespread

effects as those on housing patterns, trans-
portation patterns, demands for additional

public facilities, and other effects on
surrounding neighborhoods.

Most experts agree that broadly based
land use planning is desirable and necessary.
The planning and decision making process
should be capable of identifying potential
adverse consequences of proposed land use
developments, and wmodifying, postponing, or
cancelling those with significant undesirable
effects. Disagreements and uncertainty arise
with respect to the limits and effectiveness
of the techniques available to implement
planning goals and the proper division of
land use planning responsibility among local,
state, and national governments.

Eminent Domain Issues

The use of eminent domain as a tool for
land use control at the state and local level
has had mixed results. Although the legal
basis has been established for its use for
purposes 1like open space acquisition and
urban renewal, the costs of both acquisition
and tax revenues foregone discourage its use.
Furthermore, the recent growth in popular
opposition to local taxes from which ac~
guisition costs must be paid, makes the
expense of compensation an even more formid-
able obstacle. Urban renewal projects appear
to meet the economic objection since the
lands acquired are resold, but resale has
been criticized as ignoring the needs of low
income residents.

The Police Power Issues

Exercise of the pelice power is not only
the primary traditional land use control
device, it also seems to be the most attrac-~
tive approach to meeting new land use control
and needs. In contrast to eminent domain,
police powers have few apparent direct costs
and can be directed more precisely to the
perceived land use problem. But the tradi-
tional forms, zoning and subdivision control,
have a checkered history. Local government
reliance on the property tax levy generates
revenue maximizing incentives that are not
always consistent with balanced development.
Healy (1976) cites the example of a New
Jersey community which had virtually zoned
out people, while zoning in an sairport and
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industries. As a result, the town has about
two dozen residents, a single public school
student backed by some $75 million in as-
sessed valuation, and the second lowest tax
rate in the county (Healy, 1976:20).

Too often, subdivisions receive the
premature approval of zoning and planning
agencies 1in communities throughout the
country. Many of the subdivision lots are

never developed.

In California, for example,
1971 data shows that houses
had been built on only 3 percent of
the lots sold during the land boom
of the previous decade. In one
Florida subdivision, only one house
was reported built after nearly a
decade of raw land sales in which
over 73,000 lots were sold. The
City of Albuguerqgue 1s ringed with
vacant subdivisions--encugh to
house 941,000 people, nearly the
entire population of New Mexico
(Urban Land Institute, 1974:7.)

In Arizona where the pace of land promotion
is feverish, the magazine Chnanging Times
(1973) estimated that if all the approved
subdivision lots were s0ld it would create a
new population of 3,500,000, 1 million
people more than the state's projected
population for the year 2000. Most of the
land in Arizona 1s being sold without the
improvements and facilities necessary for
building homes.

land
in

The premature approval of dividing
inte subdivisions has often resulted
environmental degradation.

subdivisions  have
been platted in Florida, Penn-
sylvania and New England where
municipal sewers are years away and
where the so0il or terrain is
unsuitable for septic tanks. The
result of development under such
conditions is known as "Poconoiza-
tion": massive poilisoning of the
ground water and extensive pollu-
tion of streams and lakes such as-
that which has spoiled much of the
Pocono Mountains in eastern Penn-
sylvania. (Urban Land Institute,
1974:9.)

Numerocus

Premature subdivisions represent an
adverse impact on the land use planning
of communities, which do eventually grow
out to meet them, in providing for the
necessary Services to the new residents.

One California coastal county
was shocked to find itself holding
the bag for a $2 million repair job
for roads and drainage ditches
washed out by a moderate winter
rainstorm in a large, recently
platted subdivision. {(Urban Land
Institute, 1974:9.)



The popularity (among proponents of
increased public land use control) of
the power to regulate has made more acute the
issue of reasonable limits of regulation.
Police power extends only to a "reascnable®
extent of regulation of property use and
impairment of owners rights. Beyond this
limit government action constitutes a taking,
and compensation is required. The acquision
of open space, for example, has been viewed
as beyond the authority of regulation. In
general regulations for the prevention of
public harm do not require compensation,
while those for encouragement of public good
do (Bosselman, Callies, and Banta, 1973:218).
But this principle is rather vague, and the
present situation is reflected in the
Supreme Court ruling that "there i3 no
set formula to determine where regula-
tion ends and taking begins” (Goldblatt v.
Hempstead, 369 U.S3.C. 594,1962).

Four theories of what constitutes a
taking have been advanced (Michelman, 1967;
Sax, 1964). The first is the physical

If the government uses the
you, a taking has

invasion theory.
land and takes it from

occurred, even though no transfer of title
took place. In Pumpelly v. (Green Bay Company
(80 U.S. 166, 1871) the Court held that the

flooding of the complainant's land persuant
to a state law providing for construc-
tion of dams for flood control constituted a

taking. The second is the nuisance abatement
theory. It is best illustrated by Mulger v.
Kansas (123 U.SD. 623, 1887). The court

upheld a Kansas law forbidding the manufac-
ture and sale of intoxicating liquor. Since
the states have the power to protect the
health, safety and welfare of the citizens,
they can regulate to do so and should not
have to pay compensation to halt an undesir-
able activity. The third taking theory is
the balancing theory. It simply entails
determining the facts of a particular case,
and then weighing the benefits against each
other. If the public benefit outwelghs the
private loss, no compensation is necessary.
The problems with this theory is that the
greater the public gain, the less the com-
pensation. In practice, however, the greater
the public gain the more willing 1s the
public to pay for the taking. The final
theory is the diminution of value theory.
Simply stated the greater the economic loss
to the individual, the greater the compensa-
tion. The most troublesome aspect of
this theory is how much economic harm is
necessary for the theory to apply? In
Pennsylvania v. Mahan (260 U.S. 413, 1922},
Justice Holmes set up the diminutive theory
by saying "when it reaches a certain magni-
tude” or "goes too far" regulation will be
recognized as a taking. The problems is how
far is "too far" or of "a certain magnitude?"
There are very real and practical problems in
determining how to regulate without "taking."

The Jjudicial rulings are not parti-
cularly explicit and abound with definitional
and computational difficulties. Yet they are

33

useful in combating land use problems. The
physical invasion theory has evolved to the
point that air, noise, or wabter pollution can
constitute physical invasion and taking
(United States v. Causby, 328 U.S. 2586,
19467, The nulsance abatement theory has
similarly evolved to the point where resource
use can be regulated to halt adverse environ-
mental impact (Hadacheck v. Sebastian, 239
U.8. 394, 1915}. The balancing theory has
likewise been a useful tool in environmental
decisions. The diminution theory is under
going a re-examination., The Court seems to be
shifting toward a wider use of the police
powers doctrine. The notion of land as
a commodity to be used in the interests of
private gain is being replaced by the notion
of land as a resource of interrelated uses to
be conserved.

Taxation Issues

Local governments' dependence on the
property tax and the rapid growth of local
government expenditures have combined to
inhibit high density development.

The search for additional
revenue has led communities to
overzone for industry and commer-
cial development, It is in
large part responsible for the
excessive strip commercial de-
velopment that disfigures most
cities,

The desire to avoid additional
public expenditures has been a
primary reasocn for large lot
zoning, for the limitation or
prohibition of apartments, for
restriction or prohibition of
mobile homes, and for the exces-
3ively high zoning, subdivision,
and building code standards that
have impeded the provision of low
and moderate cost housing.
(Siegan, 1972:123.)

Ironically, the evidence suggests that
those uses not allowed because of perceived
high public costs and low public revenues are
in fact high revenue and low cost develop-
ments which add to the public tax structure
{(Kristol, 1968).

It is often suggested that a large
percentage of farmland sales for development
ocecur primarily because of the profit squeeze
felt by the farmer, especially in rural-urban
fringe areas, and because real property
taxes constitute a significant and rising
component of a farmer's costs (Keene et al.,
1976) . In some areas differential tax
assessment schemes were devised to combat the
problem. But one study of these measures
concluded that "the burden of property taxes
is only one of many factors affecting the
farmer's decision to sell." And "few farmers
will be deterred from selling by a reduction
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in property taxes." The investigators also

conclude that:

. . . its [differential assessment]
effectiveness with respect to the
goal of maintaining current use is
measured only in terms of the small
number of farmers who are con-
templating sale in a given year and
who may be deterred from selling
by a reduction in their property
taxes. Even 1f differential
assessment has marginal effective~
ness for achieving this goal, it is
an expensive way to do it. (Keene
et al., 1976% 9.J

While many areas are attempting to give
farmers a tax break, they are also attempting
to encourage new businesses to locate in
their areas and old businesses to expand.
The belief is that by giving a tax break
to businesses they will expand and employ
more people. The economic improvement which
can occur will offset the reduced taxes.
Unfortunately, these tax schemes are not very
effective either.

We should have to conclude
that in general, government
financial 1incentives to industry,
at least in the form generally
adopted, are not of significant
value in attracting new industry to
an area or encouraging expansion of
already existing industry in an
area. Even if it were found that
such programs would attract in-
dustry, it is obvious that the
expansion of these programs to
other localities and states, as has
happened, would eventually negate
the original value of the programs
in all states. The net result
would be a general subsidization of
industry by the state and local
governments with no obvicus bene-
fits accruing to the government or
locality. (Lewis, 1968:44.)

Not only does the tax relief mechanism not do
what it is supposed to, it creates other
problems.

The tax base is subject to
more or less continual ercosion as
more property is exempted from
taxation, . . The offering of
financial subsidies to new firms is
unfair to those companies in the
area which received no such sub-
sidies, particularly where these
two groups are conpetitors.
There is some evidence that where
tax exemptions are widespread there
is a corresponding low level of
public services in which case both
the firm and the community will
suffer. The credit rating of the
state or municipality will be
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impaired by an erosion of the tax
base or by large-scale 1issue used
to finance industry. (Lewis,
1968 4485 )

Allocation of Land Use
Control Authority

One of the prineipal issues in develop-
ing a more comprehensive land use planning
system has been the proper division of
responsibility among local, state, and
national governments for achieving the goals
of land use development. The consensus
among those who have studied land use pat-
terns is the local governmental institutions
are not capable by themselves of effectively
dealing with the land use problems that
have emerged as the result of large scale
urban growth. Healy (1976:6) has provided
a convenient summary of the kinds of situa-
tions where state intervention in land
use control might be warranted: 1) when
problems spill across boundaries of legal

jurisdictions; 2) when local interests
diverge from the interests of a broader
public; 3) when problems arise on lands

not subject to effective local contrel; and
4) when required for the implementation of
state policies or the carrying out of state
investments.

The redistribution of land use control
authority, however, raises sensitive politi-
cal, economic, and social issues (Heszly,
1976:162-185). Shifts in land use authority
are likely to result in a relative reduction
in local control, whether local control is
interpreted to mean landowner discretion,
control by and for community interests,
or control by local decision makers. At the
same time, increased authority in 2 broader
jurisdiction requires closer attention to
provisions for public participation, which
imply a weighting of local and non-local
interests.

Although there is no evidence that state
land use controls have had an overall nega-
tive economic impact, it is undeniable that
they have had some. Generally, controls
restrict development of some land directly
(flood plains, coastal zones, wetlands, etc.)
and redistribute development to other pare
cels. Quality controls (building codes, FHA
requirements) wusually raise unit costs, at
least some of which is passed on tc the
consumer, Recent requirements for. impact
studies slow the decision process, which
raises costs due to inflation. Moreover, the
studies themselves are expensive, and add a
risk to business calculations that may favor
large developers since the study cost outlay
comes prior to approval. Land use restric-
tions can also be expected to lower the value
of affected lands, resulting in a loss of
local tax revenues which will have to be made
up elsewhere.



Finally, the imposition of land use
controls raises issues of equity and fair-
ness. Public land use decisions can result
in windfall gains and losses to some and
often have different consequences for the
economic prospects of different groups. The
most frequently heard complaint is that land
use controls at best do not help the poor and
usually impose a hardship on them--e.g.
quality standards raise housing costs, low
income housing =zones are not sufficient to
meet needs, property taxes are regressive,
ete. Thus, the design of mechanisms to meet
new land use problems must incorporate
considerations of the distribution of land
use control benefits and burdens.

The above discussion of the problems
associated with land use planning emphasizes
gaps in authority, duplications of effort,
and conflicting programs that can result from
a lack of coordination. The facts that
housing authorities promote low income
housing while land use planning mechanisms
restrict it, that commercial development
agencies give tax breaks to businessmen and
thereby lower the tax base while land
use planners and city officials try to
inerease the tax base, and that the Army
Corps of Engineers builds flood control
projects to minimize flood damage and thereby
encourages development on flood plains, all
combine to demonstrate the need for inte-
grated land use planning. Water and land
resources, human resources, and financial
rescources must all be considered in the
planning process.
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Implied Problems for Coordinating
Land with Water Planning

Comparison of the tone and substance of
the above reviews of water resources and land
use planning history and practice suggest a
number of difficulties for efforts to co-
ordinate the two activities:

1. Water resources planning is es-
sentially a process of providing for growth
while land use planning is essentially
a process of shaping or even preventing
growth. These conflicting goal orientations
can be very difficult to reconcile.

2. Water resocurces planners employ
engineered construction as their primeary
development tocl while land use planners
employ legal regulations. The training
reguired to employ these two divergent tools
is quite different and provides little
commonality for productive exchange.

3. Water resources planners compare
costs in selecting alternatives whereas land
use planners seldom consider the costs
inherent in their regulatory schemes.

4, Water resources planners have
established criteria and are close to stan-
dardized c¢riteria for planning guidance
whereas it is quite obvious from this chapter
that land use planners have many tools but no
objective guidance for choosing among
them. This basic difference in the philos-
ophy of how to go about planning severely
complicates coordination.






PART II

CONCEPTUAL FOUNDATIONS OF INTEGRATED
WATER RESOURCES AND LAND USE PLANNING

In developing a clearer conception of the relationship between
water resources and land use plananing, we began with an examinaticn of
the history of and current practices used in the two types of planning
and found considerable divergence between them as to goals, tools, and
methods. In this part of the study, the problems that need to be
solved in laying a foundation that can really achieve integrated
planning is pursued at & more general level. - The ideas discussed in
Chapters 4, 5, and 6 are unified by the convictions that 1) the
improvement of integrated resocurce planning must be rooted in an
understanding of the environmental and sccietal contexts of rescurce
problems, and 2) the differences in planning, perspectives, and the
consequent difierences in conceptions of integrated resources plan-
ning, are sericus obstacles to improvements in the planning process.

Chapter 4 addresses the need for explicit definition of the
family of ideas that include general, comprehensive, and integrated
water and land planning. Chapter 5 examines the key concepts that are
the elements of a comprehensive perspective on man-environment
interactions. Finally, the institutional and methodclogical implica-
tions of the ideas presented are brought, in Chapter 6, to a focus
of attempting to achieve better integration through of the conceptual
framework of the Integrated Resources Uses Model (IRUM).
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CHAPTER 4

THE

Planning is not conducted in an his-
torical, social or intellectual vacuum, Past
events, the processes and forces in society,
and a variety of assumptions and preconcep-
tions influence the way planning processes
evolve and are implemented. The need for
integrated planning exists as much because of
differences among planners as because
of differences in the problems plans address,
But the approach to integrated planning
depends on perspectives and definitions that
differ according to context and the back-
ground or experience of the interpretor. For
example, an urban land planner trained in a
school that has an architectur~ tradition is
likely to have quite different goals and
procedures in mind when he undertakes inte-~
grated planning than does a civil engineer
with regional water planning experience.
Similarly, the perspective of a utility
company official will differ from that of
a federal water agency employee.

Most individuals agree that variations
in meanings of planning exist, but there is
not much evidence that conceptual differences
are considered critical to the success or
failure of the planning process. Little
research to investigate the consequences of
such differences has been conducted, although
experiences 1in other cultures suggest that
neglect of these conceptual issues can lead
to disastrous results (Bennett, 1974).
Therefore, to determine how various types of
planning can be better integrated, we should
investigate the nature of these differences,
how they have developed, and the implications
of their existence. How and why does the
present situation make integrated planning
desirable or necessary? We should further
determine whether prevailing planning
concepts and practices are adequate to meet
the identified needs, or whether alternative
concepts and approaches should be adopted.
Finally, we must work toward a concept of
planning that results in actual decisions for
implementation. Planning which does not lead
to practical policy formulation and a program
of implementation to carry out the selected
policy is a public waste and a discredit to
the profession.

Changes in the Planning
Context

In examining the societal changes that
affect planning, social scientists and
planning theorists tend to focus on two basie
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IDEA OF PLANNING AND IT3 CHANGING CONTEXT

kinds of changes: technological and concep-
tual (Jantsch, 1969b; Moore, 1974). The role
of technology as the major force underlying
social change is generally recognized (Bauer
et al., 1969; Mesthene, 1970). For example,
Ozbekhan (1969:59) argues that technology 1is
"one of the most potent agents of change
known to man; technology alters, multiplies,
speeds up or slows down, or in other words,
controls natural processes.”™ Ackoff {(1674)
specifically suggests that the developments
in communications, measurement {(precision
instruments), and computing technology
form the basis for post-industrial society.
These three technologies have expanded our
capacities to access and process information
by several orders of magnitude, thereby
dramatically increasing the social and
environmental options available to us.

Technological development has not only
increased our options and choices, but it has
also increased the number and complexity of
interactions in our society. It has had and
is having a crucial impact on the nature and
rate of change in society, with important
ramifications for planning. Maruyama (1973:
346) notes that:

We are now entering an era of
transition of a different nature.
It is a transition from & chain of
stationary or quasi-stationary
patterns, which the population
accepted as given, to a duration of
perpetually transforming patterns
which depend on people's will and
choice. It is a transition between
types of transitions.

Observations similar to Maruyama's have been
made by many planners, social scientists, and
others who have been especially concerned
with problems of social change (Friedman,
1973; Godschalk, 1974; and Michael, 1973;
Bell, 1973; Etzioni, 1968; and Theobald, 1970
and 1976). They generally agree that rapid
and continuing change is causing fundamental
shifts in world view and a different under-
standing of the nature of social reality
(Ackoff, 1974; Bolan, 1974; Godschalk, 197%;
Jantsch, 1969c; Michael, 1974).

and c¢onceptual or in-
influence one another in
mutually causal ways. But there is a danger
that technology has become too dominant in
its effects. As Maruyama (1973:351) points
out:

Technological
tellectual forces



Culture is in danger of becoming a
tool for technology. This, of
course, is putting the cart before
the horse. Obviously we need to
generate cultural goals ahead
of technology and orient technology
toward cultural goals.

Probably the most widely held concept of
planning 1s that the process needs to order
technological change to achieve fundamental
social and cultural goals. If indeed plan-
ning as practiced is unable to do so, whether
because of biased perspective, inadequate
tools, or an inability to communicate with
the public, basic changes will be needed in
the assumptions, conceptual perspectives, and
methodologies of planning.

Emerging Planning Perspectives

If planning is not fulfilling achievable
social goals, the planning conceptions and
actions of a large majority of individuals
who 1influence, guide, or make decisions
affecting the future must be significantly
altered in order to structure and present the
social choices required for a viable society.
As Bolan (1l974:14) suggests, planning should
be based on a new and thorough understanding
about "the fundamental issues of how men see
reality, how they think, how they relate to
each other and to the natural environment,
and how they act." In this way planning
concepts, theories, and procedures can be in
tune with the social preferences as well as
with the constraints caused by technological
realities. It is in this light {hen, that
emerging planning perspectives should be
interpreted as has been observed by Etzioni
(1973:107), among others, who remarks that
"It is s0 vital to realize that conceptions
of planning and 1its mechanisms do not stand
isclated, but are reflective of the society
in which planning occurs.”

Many believe that a basic change 1is
needed in the nature and practice of plan-
ning, and that planning theorists as well as
practiticoners will need to re-orient their
conceptual perspectives and their activities
(Ackoff, 1974; Friedman and Hudson, 197H4;
Grabow and Heskin, 1973; Jantsch, 1969b and
1969c; Maruyama, 1973; Michael, 197H4; and
Ozbekhan, 1967 and 1974). These writers
differ in their perceptions of the specific
changes needed, but areas of agreement can be
delineated (Bolan, 1974; Friedman and Hudson,
1974; Galloway and Mahayni, 1977). One is an
increasing concern with metaplanning, giving
more attention to planning how to plan, as
demonstrated in the following comments by
Galloway and Mahayni (1977:68):1

lAecording to Maruyama, planning
is necessary for transitions or change, while
metaplanning is needed for determining
how to choose among types of transitions
(changes in change).
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Consequently, new theory 1is needed
which attempts to bridge current
planning strategies and the urban
physical and social systems to
which strategies are applied.

...1it is becoming increasingly
essential for planners and students
of planning to translate and

transcend this turbulence both in
the conceptual, and more impor-
tantly, in the work-a-day world of

planning practice (emphasis added).

To explicate emerging trends in planning
perspectives, it is useful to examine the

language and planning approaches that have
been discussed by various writers. As shown
in Table 1, a search for the planning
traditions, modes, strategies, or theories

identified in the theoretical planning
literature reveals a diverse set of c¢lassi-
fication systems. It is difficult to select
the categories that should guide the develop-
ment of planning theory. Our inclination is
to believe that the most significant depar-
tures from traditional planning approaches
are of two kinds. One strand emphasizes the
challenge of dealing with complexity,
interrelatedness, and rapid change. Planning
from a "general systems" perspective 1is
advocated by Jantsch (1969b and 1969c),
Ozbekhan (1969 and 1974), Maruyama (1973),
and Ackoff (1974). A second strand focuses
on human satisfaction and human potential,
This perspective, labeled "The New Humanism"
(Friedman and Hudson, 1974) is represented by
such writers as Hampden-Turner (1970),
Friedman (1973), and Michael (1973).

General systems planning and humanistic
planning have a number of ideas in common and
are convergent, but their relevance for
contemporary planning 1is gquite different.
General systems planning focuses more on Lhe
methodological and procedural problems in
achieving desired planning goals. It is less
normatively oriented than humanistic plan-
ning, which 1s particularly concerned with
establishing planning goals or ends that fall

within the humanistic tradition. Because
this study specifically aims to improve
integration of the means of water and land

the ideas developed by general
oriented writers are especially
The contribution of their recom-
mendations should be evaluated in terms of
the specific Kkinds of changes in modern
society that affect the planning context in
ways that require correction by new planning
methods.

planning,
systems
useful.

The language employed by general systems
theorists is abstract and may be unfamiliar
to many planning practitioners, but 1its
concepts have real meaning in explaining
events. For example, Ackoff (1974:182) argues
that our evolving society will develop "a new
intellectual framework in which the doctrines
of reductionism and mechanism and the ana-
lytical mode of thought are being supple-
mented by the doctrines of expansionism



Table 1. Suggested classifications

of planning traditions,

modes, strategies, or theories.

Peterson (1966)

Deduction
Utopian
Inductive

Bolan (1967)

Probabilistic Programming/
Comprehensive ~ Classical
Coordinator ~ Catalyst/
" Comprehensive - Systems Analysis
Disjointed Incrementalism/
Cost - Effectiveness
Advocacy Planner/
Quasi ~ Keynesian
Adaptive or Contingency Planner/
Ad Hoc Opportunism

Krueckeberg (1.969)

Grabow and Heskin (1973)

Friedman

Rational -~ Comprehensive
Rational - Spontaneous

and Hudson (1974)

Philosophical Synthesis
Rationalism
Organizational Development
Empiricism

Ackoff (1974)

Inactivist
Reactivist
Preactivist
Interactivist

Rrieger (1974)

Rational Scientific Systems -~ Formal

Innovative Phenomenological

Comprehensive Language Philosophical

Middle-~range Linguistic

Allocative Pragmatic

Advocative Active

Incremental
and teleology, and a new synthetic (or of change. As a result of technology, the
systems) mode of thought." Maruyama (1973) empirical world is growing more complex, has
identifies "mutual causality" and "mutual- a faster rate of change, and is increasingly

istic symbiosis"™ as key ideas that should
become part of every planner's conceptual
tool kit. The resulting planning approach
would then emphasize conscious, adaptive
direction for society and an holistic systems
awareness of societal interactions and
planning activities. In practical terms,
this means that planning theorists and
practitioners should:

1. Know explicitly what assumptions and
perceptions govern their view of

"reality," and that of others.

2. Be much more familiar with a larger
range of subjects, such as soci-
ology, administration, data manage-
ment, etc. )

3. Have access to and be able to
process large amounts of informa-
tion and knowledge.

4, Perceive characteristics of prob-

lems, issues, and activities in
their totality, integrating these
into a system of planning.

To the extent that those who influence or
make planning decisions do not fulfill these
conditions, planning will be less successful,
and society will be the worse.

To summarize, in the empirical reality
of the world of facts to which planners
must respond, technology is the major engine
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vulnerable to conditions of resource scar-
city. In social reality, the world of human
interactions, motivations, values and ideas,
the process of planning represents, to a
major extent, a response tc empirical change.
s society has become more complex and
is changing more rapidly, the boundaries and
distinctions between physical and social
systems are becoming more blurred. General,
comprehensive, and integrated planning are
in effect, part of a trend in the planning
context toward a broader-based, holistic
"system" planning. It is within the per-
spective of this larger trend that the need
to improve integrated resources planning
should be addressed.

Conceptualizations of Integrated
Planning

What exactly is integrated planning?
How do individuals conceive of integrated
planning? How is it practical? How should
it be conceptualized? How should it be
practiced? These gquestions are the main
concern of this study. They have not been
answered well, nor in sufficient detail, in
our opinion, partly because of the obstacles
caused by conceptual differences. It 1is
therefore useful to begin with a discussion
of the basic conceptual and practical issues
affecting the definition of integrated



planning. The meanings of "planning" and affect the perceptions and perspectives of
"comprehensive planning™ particularly need the individuals who direct or participate in
to be examined. the planning process. Context is a major
determinant of the definitions of planning,

which are the conceptual and procedural

R . specifications of the planning activity.
Meanings of Planning Both planning context and definition impact
implementation. Idesally, planning would be
implemented in a manner exactly congruent
with a definition that would be theoretically
and practically correct. in actuality, the
gap between the definition and implementation
of planning is frequently quite larjye,
. : demonstrating that the distinction betw=en
t"a’cher than on .the analysis of planning theory/knowledge and practice 1s all oo
1tself. What, in more exact.terms, does real.2 The main reason for such a gap is
p;annlng mean ‘and wh.at hgs it meapt to the lack of conceptual-theoretical clarity
different idindividuals in different circum- which prevents individual planners fronm
stances? TO, answer th.ls question it is developing and employing a common framework
necessary to identify basic factors that make or perspective. This implies that the first
planning meaningful. These factors include ma N t d frecti 1 C
A N - jor step toward more effective planning

context, definition, and implementation. The integration should be to establish common
d]ilsti.nctions amfonlgbthese t;k;lree asbpfcts (,:;f semantic agreements that planners from
planning are usefu ecause ey enable us to ) i
better esvaluate the complexity, consistency, all perspectives can understand and apply.
and development of planning theory and A review of the origins and progress of

pgact_lfce. We:bian then ?Ore. accurateiy regional and river basin planning experiences
identify possible areas or lmprovement. shows that certain patterns of change are

A planning perspective focuses on the
coneceptual and social context that form the
basis for planning implementation. Its
definition requires identification of the
direct and indireet influences on planning as
part of a systemic, or societal process,

Figure 1 depicts the significant seman-
tic interrelationip among planning context,

definition, and implementation. Here context It is assumed, of course, that an
refers to the social, psychological, and accurate theory (and definition) is eminently
physical environmental influences that realistic and practical.
Context (Perspective) Defindition Implementation
Society Individual Identification Planning activi-
Culture perception of scope and ’ ties decisions
. ot~ o
Physical and method concepts group/individual
Environment cognition and procedures interactions
outcomes/results
products

Theoretical Develop-
ment of the field of
planning

national plan

house plan ; .
river basin

lesson plan strategic plan city planning lanni

planning a demon- conference plan P t g

stration transpor at-:l()n
planning

regional planning

Figure 1. Semantic aspects of the term "planning."
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reflected in the meaning of planning.3
Trends in the development of regional
water and land planning have been traced by a
number of authors including Clawson (1973),

Fox (1964), Hoggan et al. (197%), Linsley
(1976), Ortolanc (1976), Renne (1954), Schad
(1962, 1964, and 1976). Their writings

illustrate the difficulty of assessing
what planning means, 1f anything, in the
minds of the general public. Instances of
project planning as a consciously organized,
implemented activity occurred before 1900,
but they were not well enough coordinated to
result in a socially assimilated conception
of planning. To the extent that planning had
any meaning in practice, it was narrowly
conceived as an activity to prepare for the
construction of projects, usually, in
water resources applications, to improve
river navigation. Localized town or city
fplanning" could be said to exist, but such
planning had virtually no meaning in &
regional sense.

A more organized conception of planning
developed in the early 1900s from changing
perceptions on the role of covernment in
planning. The governmental reform movement
lead to better raticonalized management and
organizational practices. 1In water planning,
the Corps of Engineers was authorized in 1927
to survey the development potential of most
of the rivers in the country, resulting in
the "308" reports. In city and land plan-
ning, Frederick Law Olmsted, Jr., Edward M,
Bassett, and Alfred Bettman laid the founda-
tion for the urban general-plan concept
(Kent, 1964). In economics, the beginnings
of analytical and methodological techniques
were being formulated that would later become
the basis for the field of regional ec-
onomics.

From the 19208 to the present, the
meaning of planning has shifted in relation
to a number of factors, and the shifts were
different for water than they were for land
planning. However, certain changes were
common to the two areas. These include:

1. Planning has become more data-based.
Its meaning has come to include a
larger, more generally recognized
information component.

3Our primary aim here 1s to explore
the meaning of planning as practiced within a
regional perspective, and as understood in a
social sense, rather than to present a more
narrowly conceived analysis of definitions of

planning. Several of the cited references
dealing with planning theory have done the
latter already. Other writings that examine
definitions of planning include Chadwick
(1971), Hoggan et al., (1974), Davidoff and
Reiner (1962), Dror {(1963), and Seeley
(1962).
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2. Planning has become a more fluid,
flexible concept. It is an activity

that is no longer interpreted as a
series of relatively independent
stages; instead, 1t 1s seen as a

process-oriented, iterative en-

deavor.

3. Planning incorporates an increased
sensitivity to the practical
implications of wvalues and value
conflicts as expressed in social and
political processes.

4. The scope of planning is seen to be
broader. It is interpreted to
involve humanistic and social
matters, as well as physical~-
natural elements.

In a sociological sense, both water and land
planning, as applied to regions, have becone
clearer and more sharply defined in the minds
of more people, while at the same time
becoming increasingly comprehensive in
meaning. A convergence has been taking place
among different kinds of planning toward a
broader, more inclusive approach which is
manifested as regional science, regional
planning, and comprehensive planning.?%

Regional and Comprehensive
PTanning

As in the case with the meaning of
planning, the concepts of regional and
comprehensive planning have also undergone
identifiable if somewhat lesser shifts
over time. HRegilonal planning first began to
develop in the 1920s (Friedman, 1964). The
National Resources Committee (1935) defined
it as "desling with the physical resources
and equipment out of which socio-economic
progress arises." During the 1930s and 1940s
regional planning dealt largely with water
resources and adjacent land areas in units
geographically delimited in terms of a
wabershed or river basin. When transporta-
tion needs and urban problems became a major
concern 1in the 18950s, regicnal planning
changed 1ts geographnical focus from water-
sheds to metropolitan areas. More recently
its meaning has broadened again to include
river basins as well as areas defined in
terms of other criteria such as economice
trade area.

Whereas regional planning has been
defined primarily in terms of geographical
scope, concomitant with economic and some
institutional analysis, comprehensive plan-
ning can perhaps best be distinguished
with respect to its methodological concern.

aEach of these terms has had a dif-
ferent intellectual and social history and
tradition, but their meanings in practice are
becoming the same.
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The idea of comprehensive planning developed
as a response to the need for improved
functional coordination. For example, in
water planning, and more generally in
regional planning, the focus of planning
activities tend to be project-oriented and
concerned with economic development. As
envirommental and social issues became mnmore
important, and as awareness of the signi-
ficance of interrelationships among diverse
projects increased, it became recognized that
planning should more explicitly take into
account a larger number of variables and
functions. Thus the theoretical planning
objective evolved from project-oriented,
single-purpose through multi-purpose and
multi-cbjective planning to comprehensive
planning.

While actual water planning experience
shows (Hoggan et al., 1974) some success in
moving toward comprehensive planning, method-
olegical, procedural, organizational, and
institutional obstacles prevent necessary
coordination. Many decisions are made and
activities undertaken without coordination.
In the meantime, increasing sensitive to
interventions by special interests has

increased the need for special effort
at coordination. Planning activities nust
become more closely interrelated, and more

detailed interfacing of different types of
planning activities requires additional
special effort to make an evolutionary step
toward the actualization of systemic, hol-
istic, or integrated planning.

Integrated Planning

There appears to be little consensus as
to the meaning of integrated planning, at
least not to the extent that it has existed
for regional and comprehensive planning.
For example, we are not aware of any writing
that specifically analyzes the idea of
integrated planning and its implications.
When the term has been used, it has usually
been employed with reference to regional and
comprehensive planning. However, integrated
planning can appropriately be defined as an
alternative form of planning which provides
an added degree of coordination through the
salient distinetions shown in Table 2.5
The specific emphasis is on coordination of
procedures and methods. Further along this
same continuum, systems or holistic planning

5The distinctions can be much more
refined, and the types of planning can be
defined differently. Specifically, it can be
argued that both regional and comprehensive
planning involve the other types of coordina-
tion. We hold, though, that the distinctions
are representative of the differences that
have existed as planning developed, parti-
cularly as 1t has been practices. At the
same time, we recognize that regional
science as it has been advanced would be
virtually the same as integrated planning,

uy

adds still additional analytic and synthesis
conceptions. But whereas integrated planning
is emerging as an activity tnat can already
be implemented, systems planning needs to be
further developed before it can be applied.

To obtain a more detalled conception of
integrated planning it is useful to examine
the requirements that need to be met in
large-scale, basin-wide planning. Broadly
interpreted there are two basic reguire-
ments., These include:

1. Improved coordination of an in-
creasingly diverse variebty of
human activities.

and utilization of
information.

2. Interrelation
larger amounts of

With respect to the integration of water and
land planning these requirements have the
following implications for a working concept
of integrated resources planning:

1. An integrated plan must explicitly
identify the factors and inter-
relationships, including the rele-
vant information and knowledge, that
form the basis for planned and
implemented activities defined in
relation to resource use goals.

2. The degree of interaction among
activities that is made explicit
as part of the planning process
should be logically related to the
degree of coordination that 1is
needed, which in turn depends on the
complexity of the planning issues
and the goals that need to be
achieved.

3. Procedures and methods are imple-
mented in such a way that the
interrelationships among rescurce
use decisions and resulting actions
at all levels are identified =as
clearly as possible and represent an
optimum decision sef in terms of the
public interest.b

Operationally, these statements can be
interpreted in a number of ways. Meverthe-
less, their fundamental operational sense is
that, ideally, resource use decisions and
actions for a defined region are compatible
and congruent with one-another in terms of an
explicitly identified set of values and
objectives. The necessity for studying the
issues and processes involved in approaching
an integrated planning ideal can be demon-
strated by identifying and examining the
difficulties that presently confront planning
efforts.

6
"public interest" 1s an agreed re-
solution among the values of affected inter-
est groups.



Table 2. Distictions among forms of planning.
Planning Emphasis and Scope

Procedure/ | Analysis/
Forms of Planning Geography Function |Methodology| Synthesis
Regional X
Comprehensive X X
Integrated X X X
Systems X X X X

The Case for Integrated balance 1in resource use because the avail-

Resources Planning

The arguments that establish the ration~-
ale for integrated resources planning can be
made in terms of four basic concepts:

1 Ecological balance
2 Equity

3. Effectiveness

4 Efficiency

The latter three concepts have been generally
used in arguments for improved regional
planning and increased coordination: They
have alsoc been used to make & case for
centralized planning, but this does not mean
that integrated planning necessarily implies
centralization, although 1t does involve
coordination.?

The need for ecological balance at all
levels and its importance to planning have

been 1long-~recognized (Johnson, 1970; OCdum,
1969; Isard, 1975; McHarg, 1969; National
Water Commission, 1973; Meadows et al.,

1972; Mesarovic and Pestel, 1974), but it has
not been explicitly analyzed in relation to
the organization and process of planning,
although Cooper and Vlasin (1973) discuss
certain basic institutional questions.
The materials balance approach developed by
Kneese, Ayrés, and d’Arge (1970) represents a

methodological extension of the ecological
balance idea into the economic sphere. In
related work, INTASA (1976) has shown

"how a water balance relationship can be =a
key integrating force in a regional planning
effort conducted by various agencies.”
Another similar concept, that of carrying
capacity, has also been employed in inte-
grating resources planning.

: The ecological balance argument for
integrated planning 1is based on the observa-

“tion that separate, uncoordinated planning
activities are 1likely to lead to an im-

TCentralized planning refers to activi-
ties that are organized under a single
authority, while coordinated planning refers
to activities that are organized coopera-
tively among several authorities.
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ability of one resocurce in a natural ecology
is closely related to the use of another.
This interdependence among resources may be
less clearly delineated or understood if
separate planuning activities are undertaken
for single resources and individual locali-
ties. For example, planning for energy
development in the Uintah Basin, if it is not
ciosely tied to land and water planning,
could well result in undesirable land use
patterns and unforeseen wabter shortages.
Similarly, the intensive use of a resource in
one area, such as o0il shale in the Uintah
Basin or agricultural land in the Imperial
Valley of California, might prevent the use
of another resource in other areas: for
instance, coal in Socuthern Utah or agri-
cultural land in Arizona. Thus 1t can be
argued that integrated resources planning is
necessary to achieve and maintain ecological
balance, and thereby optimize resource use
and insure that the carrying capacity of a
region is not overtaxed.

The concept of equity assumes that there
is some fair or Jjust distribution of re-
sources to individuals, groups, organiza-

tions, and society. The nature of this
distribution 1is politically defined and
constrained by various traditions. Planning

activities strongly affect resource distribu-
tion, so that the equity issue is a matter of
some importance in the planning process.
Questions of equity are becoming increasingly

important, and also very difficult to re-
solve, as resources become more scarce,.
Fragmented, uncoordinated planning in an

interdependent resource system frequently
results in spill-over effects that change the
distribution of resources. Individuals and
groups can lose access and rights to re-
sources that they need or want and may
initiate court cases. The increasing use of
litigation in recent years to deal with
resource use conflicts demonstrate to some
degree the lack of planning and policy
development. But court cases may represent
only a small fraction of the equity conflicts
that actually occur, For example, many
individuals and groups are unable to repre-
sent their interests before the courts. The
resolution of inequities in the existing
resource use system will to a significant
extent depend on improvements in the planning
process that require more coordination and
better integration of planning activities.



Effectiveness and efficiency are perhaps
the most familiar criteria used to argue in

favor of integrated resources planning.
Effectiveness is a measure of the accomplish-
ment of desired functions and goals. Ef-
ficiency is a measure of the accomplishment
per unit cost in achieving specified func-
tions and goals. Both criteria must take into
account the level and scope of the various
functions, goals, and objectives that can be
identified in the planning process. The two
concepts also involve an analysis of the
methods, procedures, and institutional
arrangements that c¢an improve planning.

The distinction between effectiveness
and efficiency 1s often not made explicit.
For example, both criteria enter into the
problems identified by the National Water
Commission concerning functions of federal
water agencies {(1973:409-413):

A number of problems involving
duplicative, unnecessary, or
unintegrated functions of certain
Federal agencies in the water
resources field have been called to
the attention of the National Water
Commission.

Three problem areas were identified: 1) data
collection and dissemination, 2) duplication
of engineering functions, and 3) scattering
of water technology functions.

The criterion of effectiveness as
related to the need for better integrated
planning basically involves two types of
problems: 1) the resolution of conflicting
functions, goals, and objectives, and 2)
coordination and cooperation. These two
problems areas have been particularly well-
described by Senator Jackson when he first
introduced the National Land Use Policy in
1970:

{Re conflicts among different
federal programs.) These conflicts
have resulted from a lack of
coordination; a failure toc relate
national programs to local aspira-
tions; and institutional inability
to factor in the full range of
national and loecal values as part
of the planning process for speci-
fic Federal projects,

Lo

(Re coordination and integration.)
Most of these plans are necessary
and desirable. The problem is this
however; to date, no one in the
Federal government has ever put
these plans together to see if they
are consistent, to see if they make
sense, and to see 1if they are
compatible with local goals and
aspirations.

The criterion of efficiency as pertain-
ing to integrated planning primarily involves
issues of duplication and overlap, but also
concerns the added costs that may result from
unnecessary projects or planning mistakes.
In the prior case, separate planning aoctivi-
ties often duplicate efforts and overlap
activities in ways that can be reduced by
improved coordination. The collection of
overlapping data sets and the construction of
interfering or competing projects provide
example inefficiencies. In the second case,
arguments can be made that independent
planning activities can operate at cross-
purposes and can result in errors that might
be avoided if planning were more integrated.
For example, one agency might fund the
construction of sewer facilities that
stimulates population growth and industry in
an area, whereas another builds a dam for
irrigation to encourage agricultural develop-
ment, while insufficient water is available
for both purposes.

In summary, the goals of efficiency,
effectiveness, equity, and ecological balance
combine to make a strong case for integrated
resources planning. Although movement in
such a direction has been taking place, it
has not been enough. Forces toward fragmen-
tation and conflict exert a strong pressure
on the system and exact a high toll from our
resources, If we are to deal adequately with
our social and resource needs, it is evident
that we must develop and strengthen the
institutions and methods to integrate re-
sources planning.  We must strengthen co-
ordination without creating a bureaucracy
that becomes so focused on procedures as to
be unable to achieve the declared goals of
efficiency, effectiveness, equity, and
ecological balance.



CHAPTER 5

CONCEPTUAL AND PHILOSOPHICAL ISSUES

AFFECTING

The way a society relates to the natural
environment depends on its state of economic
and technological development, the nature of
its economic base (mining, farming, fishing,
industry, etec.), and the attitudes of its
members toward nature. Environmental at-
titudes depend on the concepts and philo-
sophical perspectives concerning the elements
of nature. These perspectives affect and are
affected by, perceptions and motivations that
govern humnan activity. A philosophy of
water and land planning muvt therefore
consider the interrelationships among re-
source concepts and human interactions with
the environment. If the goal of resource
planning is to develop some optimal balance
between human needs and the use of natural
resources, the concepts that fundamentally
affect this balance must be examined.

Perceptions and attitudes are seldom
clearly defined. We know that different
cultures perceive their environments dif-
ferently and that differences in perceptions
exist within the same culture. We know that
the farmer views his acreage differently than
the suburbanite his quarter-acre plet, and
the latter in turn sees his land differently
than does the artist his landscape or the
hiker his woods,. Even when differences
can be defined, it may be difficult to
understand their origins., S$Still, some useful
generalizations can be made about alternative
conceptions of land and water,

Two basic dimensions charszcterize man's
relationship with nature, one ecological, the
other philosophical or conceptual. The
ecological dimension measures elements of the
natural environment, which can be used
to satisfy human needs with the available
level of technology, on a scale which ranges
from scarce to abundant. The philosophical
dimension measures the degree of hierarchy in
man's conception of his relation with
nature. At one extreme man's dominance over
nature is seen as absolute, and his role as
exploitative. Western culture tends to this
extreme. At the other extreme, nature's
priority over man is advocated. Hindu
culture exemplified some aspects of this
view,

These two dimensions of man-nature
relations have important ramifications for
the way resources are used and are therefore
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LAND AND WATER PLANNING

fundamental to any planning approach that
tries to interrelate water and land planning.
Figure 2 illustrates how water might be used
in systems dominated by the different eco-

logical and philosophical dimensions of
man-nature relations.
The Ecology of Land and Water
and Human Socilety
Land and water form major links in

ecological systems, which require the use of
nutrients and flows of energy to maintain
themselves and which provide the basic
support for human society. In order to
develop and use land and water resocurces in
accordance with the ecological principles
that assure sustained support for human
society (National Water Commission, 1973:20),
resource planning must be based on an under-
standing of the linkages involving land and
water in ecclogical systems.

The most fundamental interrelationships
in ecological systems are among populations
of organisms and the forms of energy such
systems evolve. Five ideas are basic to an
understanding of ecology: interrelationship, .
population, energy, succession, and com-
plexity.l Interrelationship as a concept
refers to the mutual influences that operate
among the parts of an ecologilical system such
that a change in one part affects the other
parts. Population identifies the living
organisms that occupy various niches defined
by the available energy or material re-
sources. An ecosystem evolves by capturing
and maintaining a flow of solar energy
through cycles of resource utilization, As
the pattern of energy flow changes in some
fundamental way, the system changes and
ecological succession takes place. Gen-
erally, ecosystems develop from less complex
states to more complex ones, where complexity
can be defined in terms of the number and
diversity of interrelationships.

IThe literature on ecology is exten-
sive. Some useful writing concerning the
present analysis include Cody and Diamond
(1975), Commoner {1970}, May (1973), and QOdum
(1970).



Ecological

Philosophical Scarcity Abundance

"Less competition over
water within a legiti~
mated system of water
rights

Strong competition for
water where use is deter-
mined by actual control
or possession by force.

Man's Dominance
Over Nature

Common access and use
of water with little
systematization of

ideas about control or
use of water.

Nature's Religious ideas and
Dominance Over sanctions govern access
Man and use of water

An example of possible relationships between ecclogical or philosophical char-

Figure 2.
acteristics in determining water use.

Land and water planning should be tried in the last ten years. Qur knowledge about

to ecological processes, as has been per- the processes, stability, and development of
suasively argued, for example, by Commoner ecological communities has been rapidly
(1970). The imperative for an ecological advancing (Cody and Diamond, 1975; May,

19733. Understanding of the social processes
as these affect the welfare of the natural
environment and society has been improving
slowly. The lag between 1) the need to
implement social institutional processes and
mechanisms for dealing with ecological
problems and 2) our knowledge of the pro-
cesses and mechanisms that are appropriate
has been increasing and masy become critical.
The research described in this report ad-

approach to planning is the pressure on
society resulting from the web of inter-
relationships among natural environment,
human population, and technology. At the
general level, ecological planning, and
therefore land and water planning, is
concerned with the control of succession
(growth, development, evolution) and com-
plexity by regulating the patterns of energy
{land, water) use in an ecological community,

including human beings.

The segmented approach that has char-
acterized traditional resource planning needs
to be supplemented by the more comprehensive
holistic perspective implied by ecological
planning. What are the knowledge require-
ments and institutional conditions necessary
for such planning? Progress in environmental
and ecoclogical research has been significant

dresses the broader ecological concern by
examining a methodology to better integrate
land and water planning.

Figure 3 shows how the ecological ideas
that have been discussed can be applied to
land and water planning by depicting the
interrelationships among the natural, human,
and technological components of an ecological
system. The salient ecological features of

The Ecological System

Nature

%
(2

)
% %
®®

Technology
(Patterns of

Humankind

Figure 2.
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Energy Use}

Ecological context of land and water planning.



human societies are the values that are held
and the way these values affect the pattern
of energy use. The concept of value 1is
useful when it is employed to depict the
relationship between a human population and
its technology, which represents the means
for extracting energy from the natural
environment in terms of resource uses. The
concept of value is also important because it
is basic to an understanding of human be-
havior. It follows that an effective resource
planning effort must not only be based on an
analysis of resource uses but must also focus
on the role of values in shaping the be-
haviors that relate to those uses. The large
majority of planning efforts have not given
sufficient explicit attention to the impact
of values.

Philosophical Perspectives Affecting
Concepts of Land and Water

Human cultures develop as adaptive
responses to the problems of collective
survival posed by the local natural environ-
ment. Societies selecting certain behaviors
from the much broader rangc of possible
behaviors., At the core of the selection
process lie the philosophical perspectives,
or fundamental assumptions, of reality.
Values are abstract expressions of philo-
sophical perspectives. Values are concep-
tions of what is desirable in states of
affairs and ways of living. Values thus
establish action-guiding relations between
individuals who subscribe to them and the
objects towards which attention is directed.
Values assume their central role in rational
action through the medium of language.
Through language, values can be communicated
and clarified, and alternative actions and
their consequences can be contemplated before
actually performing them. Perceptions of
change 1in the natural environment, whether
induced by human action or otherwise, attain
significance and coherence as 1instances of
the concepts expressed in language that are
elements making up philosophical perspec-

network that binds human beings to their

environment. An examination of the philo-
sophical perspectives that affect resource
concepts 1is especially pertinent because

society 1is entering a new ecological re-
lationship with the natural environment. We
need to ask what conceptions of resources and
resource use are most appropriate for modern
society. Specifically, we are here concerned
with the analysis of land and water concepts
and their implications for an integrated
approach to land and water planning.

What are the fundamental ways of re-
lating human beings to their natural environ-
ment and how do these relationships affect
institutions? This question is basic to any
analysis of resource planning approaches.
It may be answered in a general manner by
examining the implications of Figure 4 and by
identifying the nature of institutions.
Institutions consist of roles defined by
rules of behavior that govern human inter-
actions in a socially defined area of con-
cern. Institutions thus reduce uncertainty
by specifying the actions open to individuals
in specified circumstances and promote
collective action in pursuit of common
goals.

By combining this definition of in-
stitutions with the concepts discussed
earlier, Figure 5 outlines some basic inter-
relationships among physical environment,
technology, and social environment. The
important point to be emphasized in the
diagram is that there are two paths by which
the 1impacts of resource utilization are’
perceived. The one that is likely to domin-
ate 1s labelled consumption because 1its
organizing concept 1is the satisfaction or
attainment of the particular goals sought by
an application of technology. The other path

is generated by the impacts on the natural
environment generated by applying the
technology to increase consumption. This

source of perceptions may in practice not be
adequately considered in decisions to employ
a technology because the effects of tech-

tives. Figure 4. outlines the relational nological by-products may be poorly under-
SOCIETY 'i" NATURAL ENVIRONMENT
A
? BFHAVIORS IMPACT ON NATURAL
3; - ENVIRONMENT
VALUES Al PERCEPTIONS \‘ l
4 /G D e <
PHILOSOPHICAL / . OBJECTS AND EVENTS
PERSPECTIVES o
OF REALITY
Figure 4. Relevance of philosophical perspectives and values in the environment and man

relationship.
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LANGUAGE AND PERCEPTIONS e

| [

Management Consumption
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Figure 5.

Basic interrelationships among
natural environment, technology
and social environment.

stood, dispersed in time and space, or not

directly related to the goals pursued by the
decision maker. However, since the impact of
technological by-products affects subsequent
environmental opportunities undesirable
consequences may follow from allowing
decisions on technology applications to be
determined by efficiency in achieving nar-
rowly defined goals.

If we accept the analysis implied by
Figure 5, we can then redefine the basic
resource planning task as the determination
of the rules of interaction that relate our
society to the natural environment. This
leads us to study the implications that
ecological and philoscphical/conceptual
perspectives have for the rules that govern
relevant man-nature relationships. In terms
of the present study, the focus is on the
physical and philosophical meanings of land
and water,
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Land

What are the meanings of the ternm
"land," and what are the implications of its
various meanings for resource planning?
Perhaps the best way to approach this gques-
tion is to determine what kinds of distinc-
tions can be made when one refers to land.
Specifically, it is useful to identify the
distinctions that are consciously made by
soclety in the way its members relate to
land. There are at least four important
definitional perspectives that a society can

adopt with respect to land, namely: 1) a
non-distinct element of nature, 2) a terri-
tory or domain, 3) a rescurce, and H4) an

element in the ecology of human development,

The concept of land is least distinct
when land 1is simply considered to be an
element of nature, and no other meanings are
attached. In this sense, land is seen in
much the same way as air 1s usually per-
ceived, The concept implies that there are
noe institutions, no soccial rules, that
govern how an individual should relate to
land as a separate entity in the natural
environment. The relationship between a
human and land is entirely and purely phy-
sical, based on sustenance. This idea of
land can probably only exist among very
primitive human groups, if it exists at
all,

When human groups compete for space, the
idea of land as a bounded surface area
becomes socially relevant. The notion of
land as territory or domain is a natural
result of the need to establish claims over
the area from which a group derives sus-
tenance under conditions of scarcity.
At this early developmental stage, the
interrelationships among the variocus sccial
and ecological concepts are already evident,
demonstrating their fundamental signifi=-
cance,

Scarcity is5 a state defined by the
interaction between a populaticn and the
energy available to it, taking into account
available technology. Scarce resources beconme
valuable as they are controlled, and control
when applied to land leads to the notion of
territory. The concept of territory gives
rise to the rudiments of social institutiocns.
For example, among sedentary groups, terri-
tory becomes a basis for social identifica-
tion and the emotional ties of some peoples
to their land, not simply because of the
familiarity {motherland, fatherland) of the
"homeland,”" but also because of the feeling
of belonging with the land.Z2 The beginnings

For example, the popular song "This
Land Belongs to You and Me" refers to land in
this sense. The "belonging" referred to in
the lyrics clearly does not make a property
or ownership claim.



of political and legal institutions can also
be associated with the notion of territory.
Territory implies a claim of control over
an area, which further implies the two basic
political functions of external defense
and internal regulation. Legally, for
example, the phrase "law of the land" refers
to the highest inclusive law, demonstrating
that territorial boundaries are the prime
determinants of legal jurisdiction.

A further analysis of the concepts
of territory and scarcity makes the con-
ceptual and social significance of land even
more apparent. In the territorial meaning of
land, we find the beginning of a concept of
property. The basic element in the idea of
property 1is the notion of exclusive discre-
tionary use. The owner{(s) of property
claim{s)Y the right to exclude others from its
use {or to determine who may use it and how
it may be used). Land as controlled terri-
tory therefore became one of the earliest
forms of property. The ideas of scarcity and
territory combine to imply another socially
and ecologically important concept, namely

e Of course, property and
competition are concepts fundamental to
economic institutions.

An important feature of the concept of
land is that it exhibits the characteristics
of what is known in logic as a "mass term."
The primary feature of such terms--including
terms like "water," fgold," and "air%--is the
lack of an individuating or measurement

standard inherent in the term itSelf. For
example, if one tract of land is added to
another, one does not say that there now are
"two lands." This can be contrasted with
words that are logically called "count
nouns,” such as ‘"chair," ‘"house," and
"apple.® Thus, if one chair is added to
another chair one can speak of two chairs.

The measuring standard is included in the
grammar of count nouns but not in that of
mass nouns. The point is that mass terms are
"ecountless," by definition so that their
measurement must be conventionally or so-
cially determined. That is, social rules
must be devised to individuate or partition
such elements as land or water,

In most societies, land was originally
partitioned by meters and bounds defined by
rivers, ridges, landmarks, etc, Because
prominent land marks change over the years,
surveying technigues have been developed
that permit partitioning land in reference to
a selected point of reference, Ancother
advantage of such a standard is that it does
not ordinarily interfere with any use of the
land, including further subdivision. We
can observe then, how nicely partition by
area fits traditional notions of property,
particularly as a commodity. In the tradi-
tional American interpretation, to own a
piece of land is to be entitled to do prac-
tically anything to it, so long as such use
does no harm to another (in a fairly direct
way}. Among the things that one might do
with the land is to sell all or part of it,
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so that it becomes a commodity in a wmarket
economy . One ramification of the view of
land as a divisible property or commodity
is that it localizes the orientation of
land-related regulations because very large
tracts of land are not as easily bought and
sold.

The development of the ideas of land as
a property and commodity is based on the
definition of land as resource coupled with a
belief in man's dominance over nature. Land
is perceived to become more valuable to the
degree that 1t can be exploited. Tech-
nological dinnovation takes on more signifi-
cance because it provides the means for
increased resource exploitation. The concept
of land as resource becomes more pervasive as
technology develops. At the same time an
increasing number of distinctions must be
made with respect to land because there are
more ways of using and being aware of 1it.
For example, more distinctions need to be
made between land as such and various types
of resources "under" the land, above 1it, or
next to it. As a result there are increasing
pressures to devise more and more rules
governing resocurce use, Difficulties
become compounded when issues of scarcity

arise, as 1s presently the situation in
American society.
Figure 6 suggests a pattern in the

changes in conceptual perspectives of land by
stages of societal development. The sug-
gested pattern 1s that we have entered a new
phase of societal development which neces-
sitates an holistic, ecological conception of
land and of natural resources in general.
The articulation of this new conception of
land is induced by the increasing scarcity of
good unused land--by the recognition, in
other words, that land is a limited resource.
A parcel of land comes to be viewed as
a resource to be used in accordance with the
impact on its capacity to support other uses,
and on the availability of other parcels for
those uses.

This conception has major implications
for resource policy and planning by changing
the analytical and methodological apprcaches
that must be adopted for integrated land and
water planning. Specifically, more attention
must be given to policy/planning ramifica-
tions of the institutional mechanisms and
processes that will be needed to define the
types, means, and rules of interactions
affecting man-nature relationships.

Water

The conceptual development and related
attitudes on water planning are quite dif-
ferent from these on land, although certain
basic similarities exist. As might be
expected, the primary differences in con-
ceptual perspectives can be traced to physi-
cal differences that relate human beings.
Man's tie to water is physiologically more
direct than to land. If this appears to be =z
small distintion, its relevance is quicekly
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Figure 6.

made clear by an extended stay in the desert
with little water. As a consequence of our
regular need for water, the meaning of its
availabllity to society has not been as much
influenced by cultural and technological
changes as has been the meaning of land.
Until recently, conceptual/ philosophical
perspectives about man-nature relations have
had relatively 1little impact on our concep-
tion of water, except in cultures and areas
where water scarcity has been prevalent.
Because of our physioclogic need for water,
our conception of 1t has been more distinct
and tangible than that of land. Whereas the
meaning of land has been closely related to
economic and social conventions, ideas of
water in almost all cultures have generally
been more wutilitarian. For instance, water
has usually not been associated with such
ideas as status, attachment, or patriotism,
although there have been a few cultures, such
as those of the Australian aborigines, where
concepts of water have had an important
religious significance. Most cultures define
water in terms of its use as a substance. In
this sense, the concept of water has been
more similar to the idea of food than of
land.

An important factor that accentuates the
differences between water and land is water's
unique, fluid nature. Water flows, drains,
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Perspectives of land concept as related to societal development.

and evaporates. It is more difficult than
land to capture and hold as property. It is
difficult to claim ownership over a specifi-
able amount of water, It is also more
difficult to deny water to an individual
whose 1life is at stake. In this context,
riparian water rights are derived from
ownership of adjacent land,. Even under
conditions of scarcity, the idea of water as

private property is not prevalent. For
example, in the American West individuals do
not '"own" water but have rights to "shares®”

of water for certain periods of time.

The conceptual differences between land
and water were most salient in our early
history. Water was perceived as a fairly
distinct element in nature that did not have
much territorial meaning other than as it
was associated with a certain land area.
Therefore, the possession of water did not
generally obtain the strong emotional cone
notations that went with possession of land;
however, for agriculture in arid areas, water
began to have an important economic meaning,
and its possession could be even more
important than that of the land that was
valueless without it. With technological
advances and the industrial revolution, water
has become an increasingly important economic
resource and has also taken on significant
aesthetic meanings.



At present the demand for water 1is
considerable. In the United States, water
withdrawals in 1900 were about 40 billion
gallons per day (Picton, 1960). These
increased to 370 billion gallons per day in
1970 {(Murray and Reeves, 1970) and are
projected to increase to 1,368 billion
gallons per day by 2020 (U.3. Water Resources
Counecil, 1970). Water scarcity has become a
major concern as projected use approaches
hydrologically limited supply. The many
different demands for water have made its
allocation among those who want it a critical
factor affecting mant's natural, economic, and
social welfare. Because of the resulting
interrelated and interdependent network of
concerns, water, Jjust as land, must be
conceptualized within a more holistic,
ecoclogical perspective.

Toward an Integrative Conceptual
Perspective of Land and Water

The basic aim of planning is to insure
that desired values are fulfilled or impacted
in a certain way. Thus, in iand use planning
we may want to create space for activities we
consider important while in water planning we
may desire to insure adequate water to grow

our food, If the important values can be met
"without a plan," then planning is not
necessary and will not occur. Therefore,

planning can be defined as the design of
interventions which modify existing trends to
effect desired impacts on our values {see
Mulder, 1974). Two types of interventions
are possible: 1) changes in the physical/
natural environment and 2) changes in human
behavior, Basic constraints are of the same
two types--physical and behavioral. At a
given time and in a given situation it is
beyond our will or power to modify certain
aspects of the physical environment or to
change certain behaviors and our alternatives
for choice become constrained.

As technological advances occur and
societies become more complex, change takes
place more rapidly and trends become in-
creasingly more difficult to predict. The

need for planning increases, but it becomes
more difficult to plan and more difficult yet
to implement those plans. Planning becomes
more difficult because system components
become more interrelated and interdependent.
Any intervention or planning effort that
focuses on only one part of the system is
likely to have undesirable effects on another
part. The only way to avold the problem is
for land and water planning to be integrated.
How is this to be accomplished? Ultimately
planning can only be more integrated or
systemic if its focus is more fundamental and
generalized, and therefore more abstract.
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Specifically, planning needs to focus on
basic economic, environmental, or social
values to be obtained by land or water

resource use and to move from the arena of
controversy over the uses themselves.

The greater difficulty in implementing
plans has come in splite of technologlcal
advances that would seem to make construction
easier. In part the greater difficulty may
stem from the inefficiency of democratic
institutions in achieving prompt resolution
of more complex and hence more controversial

issues. More basic causes that can be
suggested are the greater difficulty of
determining egquitable solutions 1in more

complex situations and the greater difficulty
in managing wmore complex systems. These last
two difficulties are probably the dominant
problems that must be overcome for .more
effective water and land planning.

The situation can also be represented 1in
terms of the relationships depicted in Figure
7. Planning aims to institute certain
arrangements, means of interacting (tech-
nology) and rules of interactipng (institu-
tions) among human beings and on the physical
environment. These arrangements, ccoperative
and/or competitive, are designed to affect
the physical environment and/or the human
culture. The concepts that are operation-
ally most basic in pursuing these aims are
resource use and value. Actual achievements
of desired resource uses and values in our
society depends on ecological constraints and
conceptual perspectives.3 An integrated or
more comprehensive planning approach must not
overlook any of these relationships, as shown
in Figure 7.

approach that will
achieve the benefits people want from their
land and water resources must integrate land
and water planning. In order toc achieve
these benefits in the long run, the planner
must evolve an ecological, systems perspec-
tive concerning the natural environment and
must similarly include the consideration of
philosophical and cultural factors. of
course, planning has in theory long advocated
a gen~ral ecclogical approach, but has given
little attention to the significance of
concepts and values, particularly as these
affect plan implementation. Actual planning
practice has tended to lag behind the
theory to a significant extent.

Iin summary, an

For an interesting discussion on the
interrelationships between physical and
cultural factors affecting resource planning
see Bennett (1974).
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Figure 7. Planning as an intervention process to direct the basic interreiionships
among natural enviromment, language (culture), and social institutions.
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CHAPTER 6

INSTITUTIONAL AND METHODOLOGICAL IMPLICATIONS FOR
INTEGRATED LAND AND WATER PLANNING MODELS

In order to develop an approach or model
that can effectively integrate land and water
planning, it is important to identify the
forces and factors that need to be included.
Some background was developed in Chapters 5
and 6 where it was argued that, given certain
human attitudes and limitations on resources,
technology results in increasing the scale
of management decisions and the interaction
among them and that enviror-ental protection
therefore necessitates complex’ -y and change
necessitating a more holistic planning
approach. Chapters 2 and 3 showed that
land and water planning now require actions
by government and segments of society that
have not been traditionally involved 1in
collective decisions on land and water use.
This chapter attempts to translate the
institutional and methodological implications
of these findings into specific approaches
for integrating land and water planning.

The arguments supporting integrated land
and water planning are based on the following
assumptions: 1) improved technology in-
creases the possible ways to use resources,
2) 1improved technology increases the number
of interactions among the use of resources,
3) technological improvement generates more
impacts that have irreversible negative
effects, 4) values and attitudes are the
fundamental delimiters that govern the
adoption of technology and hence the extent
to which resources are used and exhausted, 5)
human values and attitudes are formed by
individuals interacting with their culture in
the course of becoming members of society.

These five statements provide a basis
for determining the type of resource planning
that needs to be implemented in modern
society. Statements 1 and 2 establish a
rationale for a more comprehensive integrated
approach to planning resource use. Statement
3 emphasizes the urgency of improved planning
to control factors that could have disastrous
future conseguences. Such control can only
be effective 1if potential irreversible
negative effects are recognized and prevented
and that will be easier to achieve if a
holistic integrated resource planning per-
spective 1is adopted. The critical point 1is
that human perceptions and demands drive the
use of land and water resources. Therefore
these need to be influenced not necessarily

55

through planning advocacy or control, but
preferably through information dissemination,
clarification, and participation.

The implications of the above statements
are subtle and complicated. The relevant
issues include basic theoretical questions on
the structures and policies of modern society
and the resulting trends as well as practical
applied questions having to do with such
matters as the technology of water pollution
control. How can a planning approach be
developed that takes into account all the
many factors and variables that relate to
land and water use? Our study only deals
with part of the question. It is concerned
with the identification of the salient
factors and parameters that affect land and
water planning, and the development of an
operational planning model that can assist
decision makers in organizing complex infor-
mation.

The next two sections of this chapter
present an analysis of the institutional and
methodological implications of resource use
in our society for integrated land and water
planning. The discussion on institutional
implications will primarily focus on the
human and organizational factors that affect
resource planning. These include culture
and related behaviors of individual human
beings, the decision makers who control the
direction of the planning efforts and the
resultant outcomes, organizational patterns,
and the rules that are designed and im-
plemented to govern resource use. The
section on methodological implications
will examine what the appropriate methods and
techniques for integrated resource planning
should be, given the basic resource use
trends in modern society. The methodological
analysis will prepare the groundwork for the
discussion of the Integrated Resource Use
Model (IRUM), which will be introduced in the
final section of this chapter.

Institutional Implications

in Chapter 5 emphasized
the central role of social institutions and
culture 1in determining land and water use.
Their importance has been recognized by most

The arguments



social scilentists, but that recognition has
not had much impact on planning practice.
Planners and decision makers have tended to
take the cultural context and the institu-
tional situation as given, without examining
whether these should be modified or changed.
Consequently, planning has put more effort
into accessing more resources to satisfy the
requirements of current use rates than into
using avallable resources more efficiently.
In a resource-zbundant environment, such
emphasis may be justified; but as resources
become scarce, cultural preferences and
institutional practices must change. Plan-
ners have an important contribution to make
so that those decisions will be as wise as
possible.

To understand why the analysis of
cultural and social institutions is becoming
crucial to resource planning, it is useful to
examine how resource demands change as
technology improves. In primitive socilety,
the demands for resources occurred in a
cultural and institutional context where the
basic interest of the group and individuals
was survival. The introduction of more
sophisticated technologies created a funda-
mental change in the nature of resource
demands. Because technology enables society
to exploit resources more easily, effi-
ciently, and effectively, the fundamental
survival demands were more than mef and the
basis for rescurce demands shifted from one
of need related to survival to a basis of
want related to culturally determined
values and beliefs. As a result, the inter-
est of the group or of society defined in
terms of survival 1s not necessarily con-

gruent with private interests that are
defined in terms of cultural wants, norms and
values.

It is the responsiblity of planners and

policy makers to 1insure that the private
demands for rescurces do not threaten the
public interest. There are basically two
ways to influence or control private demands:
1) Educational institutions, such as the
family, media, and schools, can influence
individuals to exercise voluntary restraint,
2) governmental institutions can influence
individual actions through the enforcement of
public laws and regulations. Of the two,
voluntary changes in behavior are much to be
preferred and considerably more effec-

tive, Planners need to focus on stimulating
voluntary individual behavior in the common
interest. Policy makers and planners have

recognized this to some extent by placing
increasing emphasis on public involvement and
participation. But their efforts are not
likely to be successful as long as the
soclialization process encourages attitudes
and behavior inappropriate to the reality of
limited resource supply. More attention
needs to be given to how the planning pro-

cess, and the alternatives chosen by it, can
affect values and attitudes towards re-
sources. This approach to resource alloca-

tion has yet to be attempted in any compre-
hensive, systematic way,
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In order to understand the obstacles to
integrating land and water planning, four
institutional aspects of society need to be
examined, These include: 1) the complex of
values, attitudes, and behaviors affecting
land and water uses, 2) the background and
knowledge base of decision makers and
planners who develop and implement plans, 3)

the organizational patterns in resocurce
planning, and 4) the regulatory and legal
system. Each institutional aspect needs to

be examined in relation to patterns cof
resource use and access to resources.

This examination begins with a descrip-
tion of the existing institutionalizaetion of
planning and processes practices so that the
existing system can be compared with the type
of system needed to achieve integrated
planning. Such comparison identifies dif-
ferences and hence the difficulties and
obstacles to integrated planning 1in the
existing institutional patterns and ulbti-
mately their effects on rescurce use, By
examining these differences, the institu-
tional implications for integrated land and
water planning become clarified and can be
analyzed.

Culture and Individual Values,
Attitudes and Behavior

Culture is the sum total of the ways of
living built up by a group of human beings
and transmitted from one generation to the
next. It is the aggregate expression of the
concepts, values, beliefs, and attitudes
of the individuals in a society that deter-
mines group behavior and governs interactions
among individuals, Culture influences the
development of languvages and the expression
of 1ideas. Chapter 4 described how cultural
differences relate to difficulties that water
and land resource planning groups have in
interacting with one another, The point of
this section is to discuss how both planning
groups are affected by their conceptions of
the relationship of man to nature.

One of the pervading themes in western
culture since the industrial revolution has
been a belief in the dominance of man over
nature, a conception of technology as a tool
whereby man c¢an dominate nature to obtain
what he wants. Separate application of this
common conception to land and water planning
separates the two planning efforts because
the two resources are generally seen as
meeting different needs. If technology can
develop the space man needs to grow food and
support urban activity from available land
resources and separately develcop the water
man needs for homes, agriculture, and in-
dustry, there is 1little need to integrate the
two; and this view is widely held among the
public and even among planners in both
groups.,

More recently a counter theme that we
are reaching the end of the economic expan~
sion that technology can achieve from our



limited available resources has gained
widespread acceptance. This theme logi-
cally leads to prediction of impending
disaster unless water and land planning are
coordinated from a holistic, ecologic per-
spective. If technology cannot supply
increasing human wants {from available land
and water resources, we must very carefully
plan our use of both to maximize what we can
achieve. We must reduce our wants to what we
can provide. Planners must seek ways to
change basic cultural values so that mankind
won't destroy basic resources through over-
use.

As is often the case, the truth does not
lie in either extreme position. Technology
can increase what we can produce from our
land and water,. Important physical con-
straints, however, limit what we can do; and
important economic constraints limit what we
can afford to do. Already the counter theme
of the last paragraph 1s meeting opposition
from the poor who see a slowing of economic
growth as means of the middle class for
holding them in perpetual poverty. They ask
how can we stop the technnlogical progress
that has brought millions ¢t of poverty
while other millions are still there.

What 1s the reasonable role for land and
water planning in this context? It is to
determine what more technology can do for us
and work out the details to implement what
progress 1s possible. It is to deter-
mine what technology cannot achieve (at least
for the present) and to counteract public
beliefs and attitudes that would seek the
impossible. How does this relate to cultural
constraints? When prevailing cultures favoer
extreme positions, planners need to moderate
extremism by presenting facts. 1In the final
analysis, nothing makes planning implementa-
tion more difficult than a prevailing culture
that believes in achieving its goals through
ways that good planning can show will not
work.

As
problem,

an example of the implementation
many planners saw a necessity to
reduce petroleum consumption by reducing
highway speeds. Most of the public, and in
fact if one had good data perhaps even most
planners and environmentalists, do not
believe the situation is serious encugh to
reguire them to comply with the 55-mile-per-
hour speed limit. Without a supportive
cultural base, widespread changes in resource
use patterns cannot be ultimately successful.
The reason for this is that cultfure deter-
mines individual values, attitudes, and
behaviors. For example unless the culture
creates an holistic ecological perspective in
individuals, their actions will not be
responsive to environmental pressures until
predicted problems become realities. At
present, our values, attitudes and related
behaviors are want-based and luxury oriented.
Where environmental constraints make it
undesirable to achieve these wants, our
behavior should become more need-based
and sufficiency oriented to achieve the

better balance between human demands and

nature's resources availability.

The review of water planning factors in
Chapter 2 showed that water planning has
relied primarily on structural measures Lo
develop the resources, In contrast, Chapter
3 showed that land planners have emphasized
legal and regulatory means to control re-
source use, In the short »un, both tech-
niques have produced acceptable results.
Nevertheless, in the long run, both ap-
proaches are bound to fail if individuals
dontt curb their insatiable demancds for more
water and internalize the values that under-
lie the laws and regulations that have been
enacted. This means that planners and
policy-makers need to make individuals more
aware of the resources consequences of their
values, attitudes, and behaviors. Specifi-
cally, individuals should know more about
trade offs and opportunity costs inveolved in
alternative resource uses. Only when this
awareness 1s present throughout the scciety,
can there be an adequate culturazl foundation
for successful integrated resource planning.

Perhaps it is at this point that market
planning can make 1ts greatest contribution.
Few signals are more successful at catching
public attention than high prices for goods
that could once be obtained for very little.
Publiec policy has long held prices for land,
water, and energy artificially low so that
more could enjoy them. Now we find that all
are being overused. A major change in
pricing policy would seem to be in order.

Background and Knowledge Base
ol Réscource Planners and

Poliey Makers

If land and water planning are to be
integrated, the individuals making public
resource use decisions will obviocusly have a
critical role in getting the two groups of
planners together. These decision makers
will have to demand information that neither
group can develop individually. The integra-
tion can therefore be best promoted from
an understanding of the planning information
really used to make their decisions. Part of
the problem is that the persons making
resource use decisions are part of the
peneral culture and would, therefore, tend to
make the same assumptions that dominate that
culture, unless the information the planners
provide stimulates alternative perspectives.
Currently, most decision makers have little
experience that would encourage a comprehen-
sive holistic perspective, and the informa-
tion provided by land and water planners does
not provide that perspective. Consequently,
integrative planning has little meaning for
publiec officials. To help planners provide a
basis for the needed integration in the
information they develop, it is useful to
investigate the informational and experien-
tial background acquired by the majority of
planners and policy makers.
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A goocd place to begin is by looking into
the information and background that would be
required to do a good Jjob of integrated
planning to develop a standard for comparison
with actual conditions. We estimate that
successful decision making would require a
minimum knowledge base egquivalent to at least

four years of formal specialized graduate
level education in the social sciences,
information management, natural resources,

and engineering planning plus at least one
year of holistic, systems education. Many
may find this estimate exaggerated, but
nearly 2,500 years ago Plato argued in the
Republic that top level planners (for a town
of less than 10,000) should be intensively
educated until age 30, at which point they
would be eligible to serve as apprentices.
We submit that the education and experience
of the majority of resocurce declsion makers
and planners does not come close to providing
the needed knowledge base and that this 1is
the basic cause of the lack of success in
resource planning.

it is a nearly impossible task to
determine how many individuals make resource
use decisions at responsible levels in
government, Decision makers include federal,
state, and local government officials,
government planning staffs and consultants,
and citizen boards. It seems safe to state
that their educational experience varies
widely and that 1t is unlikely to be gen-
eralist and holistic in a professional sense
if for no other reason than that generalist,
holistic education does not really exist,
except perhaps at the doctoral level in some
universities. Even the education of pro-
fessional planners tends to be relatively
short and narrowly focused. As a result, and
given the usual political pressures to do
something quickly, most resource use de=-
cisions are likely to emphasize specialized
short-run considerations.

The experience of the majority of
resource use decision makers is likely to be
even more narrow and specialized than their
education. Most of their work roles are
fairly narrowly defined and quite repetitive
in nature. We are therefore inclined to
believe, for example, that after one year of
experience most decision makers would have
few significantly different or new insights
that would help them make better resource use
decisions. On-the-job learning would likely
be incremental and be strongly constrained by
a specialized, fragmented perspective
which would hinder the effective under-
standing of broader-~based, holistic sclutions
to modern resocource use problems. The learn-
ing that does take place relates mostly to
more perceptive reaction to political con-
siderations in making decisions. Certainly,
these comments have been speculative,
but we base our opinions on the conviction
that informed analysis of most resource use
decisions would substantiate our claims. In
any case, there can be little doubt of the
need for broadening the training and educa-
tion of planners and professionals with
decision making responsibility.
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The same reasocning suggests that the
educational standards for planning students
need to be reoriented and raised. Both
formal and continuing education activities
should be upgraded to provide a broader,
more complete, and updated knowledge base.
To insure that individuals possess the needed
expertise, guidelines should be established
that can provide a framework for planning
literacy standards. The public should
be stimulated to expect and insist on minimum
performance and knowledge standards. Fer-
sonnel evalustion procedures should be
implemented and the possibility or desir-
ability of 1licensing studied. Only waen
these types of measures are instituted it is
likely that significant improvements 1in
resource use declision making and planning
will take place.

Institutional/organizational

Arrangements

in the expertise of plan-
ners also requires constructive changes in
the patterns that characterize resource
planning activities. Present patterns
display a diffuseness and segmentation that
frequently obstructs meaningful comprehensive
planning, characteristics that emerged as a
result of a process by which organiza-
tions with resource planning responsibilities
were established in response to separate
specific needs. Consequently, many resource
planning organizations that exist in various
levels of government have overlapping,
competing, and often conflicting responsi-
bilities. For example, in the areaz of
federal water management, a National Water
Commission report noted that, "A number of
problems involving duplication, unnecessary
or unintegrated function of certain federal
agencies in the water resource field have
been called to its attention™ (1973:409).
When the entire resource management area 1is
considered, the problem of designing and
implementing effective institutionsl/organi-
zational patterns and 1linkages is over-
whelming.

Improvements

The main reason for the existing seg-
mentation of resource planning activities
lies in political and historical factors that
derive primarily from a c¢risis-orientation
context. As Perloff and Klett observe,

...Americans have wanted to have
the results of good planning in
terms of a better environment and
more orderly life, but in many
cases have been unready to pay the
price in terms of limits that
planning might impose on money
making and of necessitated changes
in life patterns--except when
conditions become intolerable
or when life patterns are seriously
challenged by uncontrolled change
(1974:162).

The traditional approach has predominantly
been to establish agencies or assign resource



planning responsibilities particular
problems or needs create a sufficiently
strong political pressure to require action.
As a result, the many different water and
land use planning activities described in
Chapters 2 and 3 are characteristically
carried out by different organizations and
agencies with varied functions, respon-
sibilities, interests, and methodological
styles.

as

There are however, advantages to the
exlisting organizational segmentation. These
include broader political representation,
more interorganizational checks, and certain
economic efficiencies arising from competi-
tive practices. The benefits from pluralis-
tic arrangements are legitimately pursued
only if higher costs are not incurred for the
public as a whole. It 1is
profession that needs to make the analyses
that distinguish when society is better off
from pluralistic as opposed to centralized
decision making. At least to this extent,
the optimal balance will only be achieved
when holistic, systemic interests are re-
presented in society's resource planning
institutions, and this will ~equire major,
and presently not well-understood changes in
institutional/organizational patterns.
Whether and how needed patterns can be
implemented is difficult to determine, and a
large number of factors need to be taken into
account.

An institutional analysis must take
into account the assumptions that are made
about the nature of the planning process.
Such an analysis should depend as well on
assumptions concerning the appropriate model
and methodology for integrated land and water
planning. That is to say, a thorough in-
stitutional design analysis should start by
determining what model of integrated land and
water planning is most representative and
what planning methods and procedures would be
implied by such a mode. Then the appropriate
institutional/organizational, arrangements
could be analytically derived.l

Ideally, institutional design would

involve the following steps:

1. Identify relevant land and water
planning variables, constraints,
and relations.

2. Identify appropriate indicators and
their measures for evaluating
a given set of values for the

variables.

lor course, this type of analytical
procedure represents an 1deal for heuristic
purposes. A large number of constraints
operate in reality to limit institutional
design options.

the planning.
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3. Examine and analyze the land and
water planning variables as one
holistic system to determine the
appropriate resource planning
activities that should be undertaken.

4. Examine and analyze the selected set
of resource planning activities
to identify appropriate institu-
tional and organizational arrange-
ments to make them succeed.

5. Monitor the selected institutional
organizational arrangements for
effectiveness as measured by the
selected indicators.

These five steps present an elementary
institutional design process that avoids many
complicated issues. Cooper and Vleasin
(1973), present valuable, more detailed
discussions of some of these issues. Beer
(1972) has probably developed the most
sophisticated, cybernetics~based, scheme
for institutional design so far developed.
The theoretical work of these individuals
and others must be made operational if
better integrated resource planning is tc be
achieved.

Rules and the Legal System

Perhaps the most significant trend in
land and water planning has been the expan-

sion and 1increasing pervasiveness of new
regulations governing resource use. Many of
these regulations are creating special

problems by requiring the technically im-
possible (Garber, 1977), concentrating
attention on minor problems while severe ones
are neglected (Westman, 1977), or being
illogical extensions of basic preservational

and conservational goals {(Whipple, 1977).
The obvious reason 1s that legislators are
enacting laws, administrators are coding

rules to enforce them, and the courts are
residing disputes without sound technical
information on the consequences of their
actions and without benefit of any integrated
or holistic analysis of the situation needing
correction. The trend toward uninformed
regulatory action bodes i1l for the environ-
ment that 1is not really being protected and
for the society that needlessly loses valued

freedoms and consequently over reacts.
‘The existing regulatory system 1s
generating 1increasing tension. Individuals

and groups pursue their own interest without
limiting their activities in accord with the
public interest and their own long-term
survival. Government has responded to
popularly perceived violations of the public
interest by using a direct control approach
through laws, regulations, and government
enforcement units. Since government has had
to respond without benefit of the holistic
information required for sound regulation,
the process has resulted in a spiraling that
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imposes wider and stricter controls on
individuals and organizations at a very
cost to society as a whole. It would seem
clear that we have passed the point, some
time ago, where additional laws and regula-
tions provide a marginal benefit.

The proliferation of laws and regula-
tions has caused numerocus conflicts, much
duplication of effort, and considerable
overlap. For example, examining only the
system of federal grants to states and
communities, it can be noted that the ad-
visory commission on intergovernmental
relations has focused a large part of its
effort on providing assistance to the states
in finding their way through the maze of
regulations, guldelines and forms. The
situation, with respect to resource laws and
regulations, may be worse. Conflicting and
also overlapping agency mandates exist at the
same level as well as among levels of
government. There is a great need to sort out
the way our resource use is regulated and to
institute a better working system at less
cost through a systematic research and
planning process.

The laws and regulations that are passed
in an effort to protect natural resources
from unreasonable exploitation are being
rendered ineffective by two basic problems.
The first is that the mere inactment of new
laws does not bring automatic compliance,
particularly by those who stand to lose
considerably by doing so¢, and government
seldom provides the administrative units the
money and personnel required to do an
effective job. The second 1s that different
laws and regulations adopted at different
times often conflict and certainly do not
show coordination when viewed as a whole. A&
widely supported alternative (d'Arge, 1973)
is to replace many legal controls with
indirect incentives such as taxes and
charges, Movement in this direction should
be instituted as part of a large effort to
review and evaluate the major laws and
regulations affecting resource use in order
to minimize conflicts, duplication, and
overlap. Both legal and financial incentives
should be examined in any integrated planning
effort.

Methodological Implications

The kinds of comments that can be made
about institutional patterns are analogous to
those that apply to resource planning method-
oclogy. That methodology is characterized by
s plethora of mathematical techniques,
computer models, and analytical procedures
that are frequently incompatible. Although
there is a certain value Lo this state of
affairs, considerably more value could be
derived 1f a greater degree of method-
clogical concensus and standardization could
be obtained. As has been stated previously,
the Principles and Standards of the Water
Resources Council are a promising development
in such a direction.
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A first step toward integrated resource
planning would be to develop a common shared

methodological perspective anchored in two
fundamental ideas: normative-adaptation and
ecology. The concept of normative-ad-

aptation essentially emphasizes the need for
a scientific and methodological approach that
takes norms or values as a starting point in
the relation to an adaptive or evolutiocnary
goal orientation in policy making and plan-
ning. The concept of ecology implies that
integrated planning methods and techniques
should explicitly fit within a perspective
that encompasses the total system of re-
sources and their use,

The type of perspective that governs the
methodology employed in an integrated plan-
ning effort has important implications for
the collecting and processing of information.
The answers to such questions as, what data
should be collected in what format, how
should the data be interrelated, and how
should the data be presented and used have 2
major effect on the planning results. In
this regard, it is useful to distinguish two
methodological concerns, One concern focuses
on research; the other emphasizes the use of
information. The methods, techniques, and
models that are employed to deal with spe-
cific research problems are the responsibil-
ities of the substantive experts, such as
engineers, ecologists, and economists. The
model that is used as part of a management
information system must be decided upon by
the planner or policy analysts. It is this
latter type of model that has been developed
as part of the study.

Resolution of Land and Water
Flanning Problems Through

an Integrated Resource

Uses Approach (IRUM)

Water and land use planning
have traditionally been resolved separately
by water and land use planning agencies.
Water problems are generally classified as
quality or quantity problems, while land use
problems relate more to protecting property
values preserving community esthetics, or
providing desired infrastructure. Once a
problem is identified or seems imminent, the
relevant system or process is defined,
isolated and water development projects
and/or state and local land and water use
regulations are established to remedy the

problems

problem.
To resclve problems or plan for a
comprehensive system or process, boundaries

must be established to include reluctant
parts or subsystems. Systems properties can
be discovered at the subsystem level of
analysis by reducing large units to smaller
ones and subsystems properties can be
identified at the systems level of analysis
by constructing large units out of smaller
ones. Segmented planning has developed over
time as a result of different disciplines
establishing different boundaries within
the whole universal occurrences and con-



centrating their efforts on what they deemed
important enough to study. Boundaries allow
the specialists to view the subsystem they
are analyzing in isolation. However, these
same boundaries destroy the ability of the
specialist involved in segmented planning to
view the entire process or system. This
division of the aggregate intc sSeparate
disciplines of study and the conclusions
based on the independence of the disaggre-
gated subsystem from the entire system
have resulted in a lack of coordination and
integration of planning efforts, irreconcil-
able and incompatible courses of action,
bottlenecks, duplication, and the wasteful
use of scarce resources.

Models habe been designed to assist
planning agencies in developing project plans
or regulations to deal with wabter and land
use problems of a given system. However,
most models deal with only one segment of the
overall water-land interface problem; e.g.,
water quality models, land development
models, land use management models, ete. Few
models take into consideration the overall
interactive impacts of land use on water
quantity or vice versa. Available models are
too segmented, and so-called comprehensive
models are comprehensive only to the extent
that they analyze the interrelationships of
narrowly defined systems. An exhaustive and
definitive modeling approach to provide for a
systematic exploration of intrasystem and
intersystem interdependencies within an
all-inclusive interrelated global system is
lacking. Problem solving through an inte-
grated analysis technique will begin with the
development of an integrated planning infor-
mation system. N

An integrated planning information
system should neet certain basic require-

ments. It should be comprehensive in pre-
senting the salient interrelationships for
planning and decision making purposes; the

information should be eszsy to access; and,
the information should be at a level that can
be understood by non-experts. The integrated
resource uses model (IRUM) approach developed
in this research study is directed at meeting
these requirements through the use of a cross
impact analysis methodology. Such a methode
ology can depict a large number of relation-

_ships in a visually easily recognizable form

and allows for accessible computer-interac-
tive decision making. However, the IRUM
approach should be primarily conceived as a
management information system for combining
relevant findings obtained through complemen-
tary methods and techniques. It is designed
as an instrument to facilitate and improve
planning and decision making.

The IRUM Approach

The IRUM methodology is an information
management system that displays the cross-
impacts (interconnections) of economic,
legal, soclial, political, and environmental
systems. Each system is embedded in a
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comprehensive system, affects it, and is, in
turn, affected (impacted) by it. The use of
IRUM is designed to assist decision makers
in c¢oordinating and integrating planning
efforts to reduce the inefficiencies of
segmented planning, which results in bottle-
necks, duplication of effort, and the waste-
ful use of scarce resources.

This methodology also acknowledges that
variables considered in different disciplines
are not only interrelated among themselves
but are also interconnected with variables of
other disciplines mutually influencing one
another in an all-inclusive interrelated
global system. By considering these inter-
faces, the IRUM approach accounts for ex-
ternal effects of one system upon another
system as well as the internal effects of a
given system upon itself. Transportation
planners, in planning the transportation
network of an area to service the needs of a
new industry may neglect the impact that a
new road will have on existing social,
physical, and economic activities in the
area. Increased accessibility to a region
will affect the quality of the environment,
the spatial pattern and distribution of the
population and housing, the function of the
city center, economic and social activities
of the area, the infrastructure requirements
of the area, the income levels of the
population, land use and water use require-
ments, and political and legal institutions
and structures. Economic planners, planning
for economic growth of an area and concerned
with the returns to economic capital,
may neglect the externalities which influence
the quality of the environment and the return
to natural capital. Physical and environ-
mental planners, on the other hand, may
neglect the externalities of their actions
which influence the returns to economic
capital in planning for the spatial layout,
water and land use, and protection of the
environment in theilr area. Only by con=~
sidering all of the variables of each plan-
ning system, and the interface between the
systems, can external effects be accounted
for.

In using this type of methodology, the
major decision to be made concerns the
variables and events to be analyzed, In the
model employed in this study and, described
in the remainder of this report, three broad
categories are defined: 1) resource related
values, 2) resource uses, and 3) environ-
mental conditions. Each category represents
a subsystem of the IRUM methodology.

The IRUM approach utilizes nine vari-
ables which represent the main ingredients of
the analysis: water uses and land uses (from
the uses subsystem), water values and land
values (from the values subsystem), and
economic, legal, social, political, and
environmental conditions (from the conditions
subsystem). Uses, values, and conditions
assume determinate and determinant roles
within the methodolegy in that they are
interconnected, interrelated, and inter-
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Table 3. Values, uses, and conditions.
Land Uses Water Uses Land Values Water Values Conditions
I. Agricultural I. Agricultural I. Aesthetics I. Aesthetic I. Economic
a. ranching a. irrigation a. population
b. timber b. stock II. Productivity II. Purity b. resource devel-
c. crop farming watering of resources opment level
d. dairying ’ a. surface I11. Location c. employment
II. Industrial b. subsurface a. availa=- d. tourism
II. Industrial a. injection bility e. investment level
a. oil/gas b. drilling III. Location b. economic
b. 01l shale c. cooling a. economic profita—- II. Political
c. electric d. steam profita- bility a. intracounty
d. mining bility cooperation
e. manufacturing III. Municipal b. geographic IV. Water rights b. intercounty
a. domestical c. social heri- cooperation
I1I. Municipal use tage or com- V. Regularity c. Ute Indian
a. residential b. commercial munity pride a. drainage cooperation
b. commercial use b. flood
c. recreational c. recreational 1IV. Property rights control III. Social
d. transporation use c. stream a. societal health
V. Geologic flow b. educational
IV. Recreational IV. Recreational features facilities
a. wildlife a. fishing a. terrain c. cultural
b. camping/ b. boating b. slope facilities
hiking c. skiing
c. scenic d. swimming IV. Legal
d. historic - a. federal environ-
e. off-road mental laws
vehicle b. state environ-
mental laws
c. city/county
ordinances
d. Ute tribal code
V. Environmental

a. precipitation

b. salinity level

c. crop acreage

d. reservoir
evaporation

e. export of water
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Figure 8. IRUM domain and structure.

nine variables represent the boundaries
addressed in this report and define the
domain of this IRUM simulation. This domain
is not intended to be rigidly defined and can
be expanded or contracted to fit the needs
and priorities of the practical user at all
levels of the decision making process. The
boundaries of the IRUM approach are deter-
mined by the objectives and level of analysis
of the decision maker.

The Subsystems

The Uses Subsystem

The uses subsystem 1is constructed of
three general relationships and 18 secondary,

or specific, relationships outlining the
intercausal relationships between the uses,
values, and conditions. The general re-

lationships can be expressed as:

1) U = £(V/C, U, V)
2) U = f(U/Y, C, W)
3) U = f(C/V, U, C)

General
Equation

General
Equation

General
Equation

2
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General
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General
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General
Equation
2

General
Equotion

3

(b}

Relationship 1 states that a use is a funce
tion of a value given conditions and the uses
and values; relationship 2 states that a use
is a function of another use given values,
conditions, and other uses; and relationship
3 states that a use is a function of a
condition given values, other uses, and
conditions. The determinates of the uses
subsystem are the land and water uses and the
economic, Ssocial, political, 1legal, and
environmental conditions,

The 18 secondary, or specific, relation-
ships which represent possible interrelation-
ships for the uses subsystem are expansions
of the three general relationships based on

the nine specified variables. General
relationship 1 can be expanded into the
following specific relationships
la} WU = f(Wv/LV, LU, WU, EC, 3C, PC,
LC, EVC)
1b) WU = f(LV/WV, LU, WU, EC, 3C, PC,
LC, EVC)
le)y LU = f(WV/LV, LU, Wu, EC, 8C, PC,
LC, EVC)
1dy LU = f(LV/WV, LU, WU, EC, S5C, PC,
LC, EVC)



4y ¥ = £(V/C, U, V)
Ua) WV = f(WV/LV, LU, WU, EC, SC,
PC, LC, EVC)
4b) WY = F(LV/WV, LU, WU, EC, SC,
PC, LC, EVC)
Ye) LV = £(WV/LV, LU, WU, EC, SC,
PC, LC, EVC)
4d) LY = f(LV/WV, LU, WU, EC, SC,
PC, LC, EVC)
5) V = f(U/C, U, V)
5a) WY = f(WU/LU, LV, WV, EC, S5C,
PC, LC, EVO)
5b) WV = £(LU/WU, LV, WV, EC, SC,
PC, LC, EVC)
5¢) LV = f(WU/LU, LV, Wv, EC, S5¢C,
PC, LC, EVC)
sd) LV = £(LU/WU, LV, WV, EC, SC,
PC, LC, EVC)
6) ¥ = f(Cc/u, C, V)
6a) WV = f(EC/LU, WU, LV, WV, S3cC,
PC, LC, EVC)
6b) WY = f(Sc/LU, WU, LV, Wv, EC,
pC, LC, EVC)
6c) WY = f(PC/LU, WU, LV, WV, EC,
sSC, LC, EVO)
6d) WV = f(LC/LU, WU, LV, WV, EC,
sC, PC, EVC)
6e) WV = f(EVC/LU, WU, LV, WV, EC,
s¢, PC, LC)
6f) LY = f(EC/LU, WU, LV, WV, SC,
PC, LC, EVC)
6g) LV = f£(Sc/LU, WU, LV, WV, EC,
PC, LC, EVC)
6h) LY = f(PC/LU, WU, LV, WV, EC,
sSc, LC, EVC)
61 LV = f(LC/LU, WU, LV, WV, EC,
SC, PC, EVC)
63) LV = £(EVC/LU, WU, LV, WV, EC,
sc, PC, LO)

The Conditions Subsystem

The conditions subsystem is composed of
three general relationships and 45 specific
relationships and associated matricies

outlining the interrelationships between
uses, values, and conditions.
7y C = £(V/U, ¥V, ©)
7a) EC = £(WV/LV, LU, WU, EC, SC,
PC, LC, EVC)
7b) EC = f(LV/WV, LU, WU, EC, SC,
PC, LC, EVC)
7e) SC = f(WV/LV, LU, WU, EC, SC,
PC, LC, EVC)
7d) SC = f£(LV/WV, LU, WU, EC, SC,
PC, LC, EVC)
7e) PC = f£(WV/LV, LU, WU, EC, SC,
PC, LC, EVC)
7f) PC = £(LV/WV, LU, Wu, EC, SsC,
PC, LC, EVC)
7¢) LC = f(WV/LV, LU, WU, EC, SC,
PC, LC, EVC)
Th) LC = F£{(LV/WV, LU, WU, EC, 3C,
PC, LC, EVC)
7i) EVC = f£{WV/LV, LU, WU, EC, SC,
PC, LC, EVC)
73) EVC = £(LV/WV, LU, WU, EC, SC,
PC, LC, EVC)
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8) C =
8a)

8b)
8e)
8d)
8e)
81}
8g)
8h}
81i)
83)

9) C =
9a)
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ge)
9d)
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9f)
9g)
gh)
gi)
9
9k)
91)
9m)
9n)
90)
9p)

99)
gr)
9s)
9t)
qu)
gv)
9w )
9x)
9y)

/v
EC =

EC
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Impact Assessment

The IRUM methodology provides for an
iterative exchange of information between
specialists of various planning disciplines.
Through the exchange of interdisciplinary
information, the impacts of one subsystem
upon another can be established and expressed
as an impact of cell value in the appropriate
matrix. Since the IRUM approach involves a
multi~disciplinary assessment with potential
use by both expert and layman, a common frame
of reference is incorporated through the use

of an ordinal impact assessment scale:
-3 = strong negative impact
-2 = moderate negative impact
-1 = mild negative impact
0 = independence or no impact
+1 = mild positive impact
+2 = moderate positive impact
+3 = strong positive impact
Some form of judgmental evaluation must

be conducted in order to assess the level and
direction of impact. The cell impact values
can be determined by speclalists, or decision
makers, or through publie participation, or
by a combination of the aforementioned.
Several Jjudgmental techniques have been
developed, including the Delphi and the
Graphic rating scale. The technigues are
similar in purpose, except the Delphi pro-
cedure attempts to extract consensus on the
evaluation. The thrust of the technique 1is
to gage ratings of various interrelation-
ships by experts on the general public.

The applicability and practicability of
the IRUM approach rests on the accuracy and
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gquality of information comprising each impact
cell value., It is the impact value contzined
in each cell of each matrix, representing the
interrelatedness of the variables, upon which
the practical user will base his decision.
Information sources could include baseline
studies, development plans, environmental
impact statements, studies conducted by
universities, federal and state agencies,
private research institutes and businesses,
surveys, Journals and magazines. The
output of other models can be used as infore
mation sources for the IRUM methodology.

The IRUM methodology can be applied at
different levels of analysis or aggrega-
tion-~natural, regional, or local. Informa-
tion obtained at lower levels of aggrepgation
can be incorporated into the model at higher
levels. The level of analysis, objectives,
time, and financial budgetary constraints of
a decision maker will determine if he should
utilize selected relationships of the IRUM
simulation or apply the model in its en-
tirety. Federal, state, and local agencies
would appropriately utilize the IRUM method-
ology to differing degrees since their levels
of analysis, objectives, and constraints
usually differ, A small town mayor con-
sidering the interrelationship betweesn a new
subdivision and a possible increase in
flooding would selectively draw on specific
relationships and matricies from the three
general subsystems that best fit his objec-
tives and his time and monitary constraints.
On the other hand, a federal agency con-
fronted with energy development problems
throughout the intermountain states would
employ the methodology in its entirety.



PART I1II

APPLICATION OF THE INTEGRATED RESOURCE USES METHODOLOGY
TO A CURRENT PLANNING PROBLEM

Parts 1 and 2 of this report have pointed out reasons why
land use and water resources planning need to be integrated and
outlined important considerations that need to be resolved in order to
achieve the necessary integration. In this section, those considera-
tions, treated as recommendations, are incorporated in the Integrated
Resource Uses Model (IRUM), a methodological framework for integrated
planning. Chapter 7 develops the conceptual underpinnings of the
methodology through use of a cross-impact matrix format. This format
recognizes land and water uses, land and water values, and political,
environmental, economic, social, and legal conditions which constrain
actions on the land-water interface. The c¢ross impacts are repre-
sented on a seven-point ordinal ranking scale to provide a common
frame of reference for analysis. Chapter 8 includes two parts.
First, a description of the study area, the Uintah Basin of North-
eastern Utah, provides information on a current land use-water re-
source planning problem. Second, this information 1s used in a
computer model based on the IRUM framework. The quantification of the
planning problem and the interpretation of the output are analyzed to
identify the modeling problems involved and make recommendations
concerning the future development of this integrating methodology.
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CHAPTER 7.

DESCRIPTION OF STUDY AREA

Description and Regional Profile
of the Uintah Basin

The Uintah Basin is 130 miles from east
to west and 100 miles from north to south.
The basin is bound by the Wasatch Mountain
Range to the west, and Uintah Mountain Range

UINTA HYDROLOGIC AREA

LOCATION OF UINTA HYDROLOGIC
AREA WITHIN GREEN RIVER SUBREGION

-

i
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L

Location of study

Figure 10. area.
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north, the Tavaputs Plateau to
and the White and Yampa River
drainages to the east. The Mormon settlers
who explored the Uintah Basin in the early
1860s reported that the land was "measurably
valueless except for hunting, Indians,
and holding the world together® (Daughters of

to the
the south,

WYOMING

Figming: )
Gorge Res. )
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the Utah Pioneers, 1947). As a result, the
basin was left unsettled for another 20
years., In 1861 President Lincoln declared

part of the basin as an Indian reserva-
tion because of the scarceness of white
settlers (Crawford, 1975). As the population
of the Wasatch Front grew, enterprising
individuals again entered the basin, finding,
because of mild winters, an ideal winter
grazing area. By 1905, the demand for land
had increased enough to force the opening of
the Indian reservation to homesteading. More
than $25,000,000 has been awarded to the Ute
Indian tribe since 1950 for the illegal or
uncompensated taking of Indian lands (Horne,

1973). The Uintah Basin has since developed
from an agricultural area to an area of
. diversified economic activity, particularly

since the surge in population resulting from
the 1969 discovery of vast reserves of
energy producing materials.

Land and Water Use

Water and land uses in the Uintah Basin
serve agricultural, industrial, municipal,
and recreabtional activities. The soils of
the Uintah Basin are generally characterized
as thin and poorly developed, low in organic

matter and nitrogen, and high in alkali and
other minerals (Calif, 1948). Drainage 1is
often poor, and much of the low lands

are consequently high 1in accumulations of
alkali, Salts are leached from the soil by
the irrigation of crops and contribute to the
salinity level of the Colorado River. Only 3
percent of the basin is presently cultivated.
The cultivated area lies at the base of the
Jintah Mountains, where accumulations of
mountain soil have been deposited by erosion
and glacial activity. Field crops constitute
9.6 percent of the total agricultural 1land

uses, hay and pasture constitute 26 percent;
hayland, 57 percent; conservation, 1 percent;
temporarily idle, 1.7 percent; orchards,

and open land formerly cropped,
1973) .

0.089 percent;
4.3 percent (Horne,

Eighty-nine percent of the water that
falls on the Uintah Basin is used on the site
where it falls by the soil and plants and
returned to the atmosphere through evapo-
transpiration. Evaporation accounts for
approximately 7.3 percent of the loss of
usable water. Most of the water used
by people is used for irrigation (Horne,
1973) . Because of the idrregularity of the
streamflow and the scarceness of recoverable
water, water rights, availability, and purity
are important considerations. Dry years have

brought severe water shortages. Basin
residents are dependent on the trapped
watersheds of the Uintah Mountains. The

municipalities in the basin use approzximately
1 percent of the available water supply for
culinary purposes, the majority of which is
supplied to them by the Ute Indian tribal

water system (Horne, 1973). Measures to
control the regularity and availability of
water in the basin were first introduced by

early Mormon neighborhood groups who formed

T2

irrigation companies in the basin to con-
struct canals, settling ponds, and reservoirs
{Daughters of the Utah Pioneers, 1947). With
the construction of the Flaming Gorge Dam,
portions of the Central Utah Project, various
public and private ponds, canals, reservoirs,
and recreational water bodies throughout the
basin, 1t is now possible to capture and
control most of the usable water. Eighty
percent of the recoverable water in the basin
is used for irrigation purposes. Eleven
percent of the water is exported primarily to
the Wasatch Front area via the Central Utah
Project facilities. The large extent of
grazing in the basin requires a significant
allotment of water for livestock (Horne,
1973).

Economy

The major occupations gsscciated with
agricultural water and land uses 1include
ranching, timber production, crop farming,
and dairying. Agriculture is still one of the
major facets of the economy in the Uinta
Basin and accounts for 35 percent of the
region's employment (Utah Industrial Develop-
ment Information System, 1974). Although the
number of people employed in agricultural
pursuits has declined, agricultural produc-
£ivity has increased due to technological
improvements in equipment and methods. As 2
result small basin family farms are being
replaced by larger cooperative enterprises.
Livestock production is the focal peoint
of agricultural endeavors in the basin. The
five major agricultural products of the basin

are cattle, sheep, wool, milk, and hay. The
total acreage in grazing allotments con-
stitutes 80 percent of the land area in the

Uintah Basin, however, not all of the allct-
ments are amenable to grazing due to limita-
tions in terrain and forage. As with most
western states, the federal government owns a
large percentage of the land in the Uintah
Basin, making the Bureau of Land Management
and the Forestry Service important institu-
tions in the area. Ownership of the grazing
areas 1s as follows: Non-federal pasture and

range, 23.7 percent; non-federal forest
grazing, 13.5 percent; forest service, 23.6
percent; and the Bureau of Land Management,

39 percent (Horne, 1973).

Forests cover approximately 40 percent
of the land area of the Uintah Basin. Timber
from the basin has been utilized locally for
many years, but timber exports do not repre-
sent a significant source of income for basin
residents. In recent years only an average

of 10 million board feet has been harvested
annually, and only a limited amount of the
forest ares 1s classified as commercial
forest lands. Ownership of forest lands
includes non-federal, 32.1 percent; forest
service, 52.4 percent; and Bureau of Land
Management, 15.4 percent (Horne, 1973).

Most o©of the 9.6 percent of the agri-
cultural land planted to field crops 1s used
to provide feed for 1livestock. Feed crops



include alfalfa, corn, wheat, barley and
ocats. Most of the farms and municipalities
are located on the slopes of the mountains
where better soil conditions exist, and the
rest of the basin is used for grazing,
wildlife management, or oil and mineral
production.

The basin is the second most productive
oil and gas province in Utah. With the

opening of the Altamont field in 1970, the
bulk of the o0il production shifted from
Uintah to Duchesne county (Massa, 1676).

0il activity has been the major impetus to
economic growth in the basin, and the pro-
spects for the future are even more prom-
ising. Much of the Uintah Basin is underlain
with deposits of 0il shale. The total oil in
the shale deposits is estimated at 900 to
1,300 billion barrels, enough c¢il te provide
the projected oil needs of 1985 in this
country for 200 years (Horne, 1973). Several
sites have been leased to major 0il companies
for ©¢il shale development, and much research
has gone into investigating this resource.
Major planning efforts are currently underway
to provide sufficient water, skilled labor,
housing, transportation, infrastructure
facilities and capital for the industry.
The growing level of oil production in the
basin has created a demand for water for
injection into o0il beds to raise the level of
0il reserves for pumping. Water is also
required for the cooling and lubrication
of drill bits and machinery in the drilling

process of 011 recovery. In addition, oil
refineries, thermo-electric plants, ete.,
require water for cooling processes, and

plans are being formulated to provide ade-
quate water reserves for o¢il shale mining
operations in the future.

Another significant industrial land use
in the area is the Flaming Gorge Dam, a major
producer of hydro-electric energy in the
Uintah Basin. Because of the vast reserves of
energy producing materials in the basin
many thermow-electric power plants may be
constructed. Plans are being develcped for
the construction of a dam on the White River
to serve the needs of the oil shale industry
(Yernal Express Newspaper, 1976).

The Uintah Basin is the only area in the
United States where solid hydrocarbon
gilsonite is found. The main deposits lie
near Bonanza, a small community 1in Uintah
County. Phosphate 1is also an important
resource in the area. The mining of phos-
phate began in 1961, and present operations
are centered around Brush Creek, 15 miles
north of Vernal. Another valuable resource
is rock asphalt or bituminous sands. This
mineral 1is used in the basin for paving
roads, but has never been produced commer-
cially on a large scale. The mineral is
a potential source of oil and may be de-
veloped before o0il shale operations become
fully operational. Other minerals in the
basin include molybdenum and trona.
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Manufacturing activities in the basin
include a furniture factory which the Ute
Indians own and operate, oil drilling rig and
tool companies, and assorted leather-goods
firms. The tribe alsoc owns and operates a
cattle enterprise, Bottle Hollow Resort, and
a research laboratory. The tribe has an
annual income of $950,000 primarily com=-
posed of revenues from oil, gas, forestry,
mineral and ranching leases (Horne, 1973).
Ute lands contain undeveloped reserves of oil
shale, asphalt, gilsonite, coal and phosphate.

Of the non-agricultural employment in
the basin, state, local and federal agencies
maintain approximately 25 percent of the

payrolls. Trade and mining are next with
about 20 percent each followed by the
service sector which accounts for about 15

percent, The remaining 5 percent is divided

among manufacturing, transportation, com-
munications, public wutilities, contract
construction, finance, insurance, and real

estate activities (Utah Industrial Develop-
ment Information System, 1974). The mining
sector is gaining in employment largely due
to ©il shale development, and contract

construction is increasing as a result
of the housing shortage in the area. Because
of the seasonal nature of most major employ-

ment sectors, unemployment 13 usually higher
in the basin than the state average. Federal
and state governments have invested millions
of dollars intc water development projects in
the region and private o©il companies have
likewise invested millions into oil shale
development in the leasing of oil shale lands
in the southeast corner of the Uintah Basin.

Commercial activity in the basin 1is
service~oriented with restaurants, = service
stations, banks, motels, and oil tool service

companies responsible for most of the enter-
prise. Largely due to the absence of
railroads, an extensive system of roads has
been constructed to connect the nmunicipal-
ities with surrounding aresas. U.S. Highway
40 connects Salt Lake City with Denver via
the Uintah Basin and the State of Utah
has paved roads into the Flaming Gorge area.
Many cbdunty roads are unpaved but are in good
condition. The S8tate of Utah is currently
studying plans to construct an access road
connecting Vernal or Roosevelt, or both, with
the leased o©il shale lands of the basin
{(Vernal Express Newspaper, 1975).

Only 1 percent of the land area is
urbanized with 56 percent of the population
residing in the urbanized areas and the
remainder living on farms (Horne, 1973).
Since the discovery of o0ill reserves 1in
1969, basin municipalities have experienced
unprecedented population growth, including a

192 percent increase in Duchesne, a 139
percent increase 1in Roosevelt, and a 34
percent inerease 1in Vernal over the 4
year period 1970-1974. As of July 1974, the

population of the basin was approximately
28,300. The Ute Indian tribe has 1,700
registered members (Utah Industrial Develop-
ment Information System, 1974).



Most of the larger towns in the Uintah
Basin have a mayor-council form of govern-
ment, zoning ordinances, and city engineers.
The three counties of the Uintah Basin
compose one of the seven intercounty planning
districts in Utah {(Edmonds, 1978). The
Uintah Basin Association of Governments
(UBAG) was created in 1970 to assist munici-
palities and counties in planning and pro-
moting basin-~wide development. UBAG works
for inter-governmental coordination and
sponsors and administers federal grants and
programs for counties and municipalities
in the basin. UBAG also aids local officials
in the preparation and revision of plans and
guidelines for resource development. The
Uintah Basin Energy Planning and Development
Council (UBEPDC) formed in 1974, serves as
UBAG's clearinghouse for oil related planning
and development activities within the basin
(Executive Order of the State of Utah,
1974). The three counties in the basin,
Daggett, Duchesne, and Uintah, have a com-
missioner form of government. The Ute
Indians, who occupy 15 percent of the land in
the area, have a tribal council form of
government. The Indian lands are held in
trust by the Bureau of Indian Affairs
which occupies office space 1n Fort Duchesne.

Education

Educational facilities in the basin
incliude the Utah State University Extension

Services, the Uintah Basin Area Vocational
Center, and Northwestern Colorado Community
College. The quality of education in the

public schools of the basin is about average
for the State of Utah. The population is
quite dispersed, perhaps resulting in a crime
rate that is slightly below the state average
(Utah Lew Enforcement Planning Agency,
19747, Most of the farmers and businessmen
are of Mormon descent; whereas, the oil
workers who entered the basin after the 1969
0il discovery are of different backgrounds.
The Ute Indians also constitute a separate
community within the basin with their own
legal code and standards of behavior (Craw-
ford, 1975).

Recreation

The Uintah Basin, an area of extreme
variation in topography and climate, 1is
surrounded by recreational areas of national
magnitude. Flaming Gorge Naticonal Recreation

Area, the High Uintah Primitive Area, Dino-
saur National Monument, Desolation Canyon,
Curay National Wildlife Refuge, and Sheep

Creek Canyon geologic area are all prominent
recreation centers. Fishing, bhiking, camp-
ing, and sighftseeing are major activities in
the basin. The Uintah Basin is recognized by
many as the top area in Utah for big game

hunting, and Flaming Gorge Reservoir is
renowned for its record sized German Brown
trout. Tourists are attracted from around
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resorts and recreational
tourism represents a major source
to basin residents. The basin
of its tourists from the heavily
Wasatch Front area in Utah.
zoning ordinances require that
recreational facilities such as
baseball and softball fields,
fairgrounds, and rodeo grounds

the nation to basin
areas, and
of income
draws many
populated
Municipal
parks and
swimming pools,
general parks,
be provided.

Eighty-thousand acres of land in the
basin has been allotted for use as a deer
winter range (Horne, 1973). The basin is one
of the state's largest producers of big game
and serves as a winter grazing area for mule
deer, elk, and moose. There are two upland
game bird farms and two waterfowl macnagement
areas in the basin.

The State of Utah Division of Wildlife
Resources has rated the streams of Utah along
a 1 to 6 scale, with 1 being the best fishing
areas. The Uintah Basin contains u46.6
percent of the class 1 streams; 17.6 percent
of the class 2 streams; 14.4 percent of the
class 3 streams; 18.4 percent of the class U
streams; 1 percent of the class 5 streams;
and 13.5 percent of the class 6 streams in
the state (Horne, 1973). The basin also
contains numerous lakes and reservoirs
which are rated as excellent for fishing.
Flaming Gorge Reservoir 1is likewise famous
for its boating. Major marinas dot the lake,
and the (Green River below Flaming Gorge Dam
is renowned for 1its fishing and boating
expeditions. Most major reservoirs in the
basin serve ag areas for water skiing,
fisheries, and waterfowl habitats. Many
beaches have been developed for swimming and
picnicking.

Integration and Coordination of Water
Resources and Land Use 1in
the Uintah Basin

Issues

Water planning in the Uintah Basin has
generally led to large water development
projects, Most of these required the co-
operative efforts of mutual irrigation
associations or other local entities working
with federal agencies such as the Bureau of
Reclamation and Soil Conservation Service.
The Bureau of Reclamation, during its 771«
year history, has invested over 380 million
dollars in the State of Utah--a large rer-
centage of which was allocated to the cone
struction of Flaming Gorge Dam and the Vernal
Unit of the Central Utah Project, both of
which are located in the Uintah Basin.

Most of the project planning not funded
by the Bureau of Reclamation has been carried
out by the Ute Indian Tribe (Bureau of Indian
Affairs) located in Fort Duchesne, Utah. The
Utes sell water fTo many municipalities

in the basin including Roosevelt, LaPoint,
Ballard, OQuray Park, and the Johnson Water
Systen. In the early 1950s, the Ute's hired



an engineer to survey tribal water needs. An
inventory of Ute lands and potential land
uses was compiled, and water rights claims
were made based on the inventory results. In
1965 the tribe signed a deferral agreement
to defer some of the water rights until 2005
350 that the Central Utah Project could
proceed. Much controversy has developed
within the tribe over this agreement.
Several tribal members have sued the Central
Utah Project to stop the Strawberry Aqueduct
until the Uintah and Ute Units of the Central
Utah Project have been completed to service
Indian lands. The Utes suing the Central
Utah Project want to be assured that their
needs will be met before water is transported
out of the basin and into the Great Basin
to serve fthe Wasatch Front communities.

As the economy of the Uintah Basin and
the surrounding regions has grown, the waters
of the basin have become over-appropriated
and the competition for the available water
has intensified. Indian, agricultural,
municipal and industrial water wusers within
the basin and downstream have come to feel
that the important decision 1s no longer
whether or not to develop water but rather
which of the competing uses will be allowed
to develop the water. The intrabasin com-
petition must further be resolved in con-
formity with the Colorado River Compact and
the Mexico Water Treaty. Integrated water and
land use planning is important because the
quality and quantity of the water flowing
downstream from the basin depends on land use
in the basin. Land management as well as
water management 1s needed to get the most
from the available water within the basin
and satisfy downstream users at an acceptable
cost.

The discovery of oil and natural gas
reserves within the Uintah Basin in 1969
began a period of rapid economic growth
throughout the region. Counties and muni-
cipalities did not possess the expertise
or financisl capabilities to plan for orderly
development. Industrial, planners had not
informed the municipal planners of the water
requirements of the plant end the city had
allotted the refinery only 25 percent
of the water supply that it nesded to operate
at capacity.

Several courts using self-sustained
sewer units had problems with surface seepage
of septic tank effluents. Subdivisions were
constructed without paved streets, curb and
gutter, sidewalks, or sewer, electrical and
water hook=-ups. An o0il refinery was built in
1969 within one tourist-dependent community,
adjacent to a residential district, on the
main highway into town. When the refinery
was constructed, it was not able to operate
at capacity due to a shortage of water.
Industrial planners neglected the exter-
nalities of their actions on the munici-
pality. The lack of coordination and inte-
gration of industrial and municipzl planning
efforts resulted in incompatible courses of
action. Industrial planners had not informed
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the municipal planners of the water require-
ments of the plant and the city had allotted
the refinery only 25 percent of the water
supply that it needed to operate at capacity.

Many of these problems have since been
rectified. However, the Uintah Basin is now
confronted with the possibility of future
growth and needs to organize more effectively
to plan for the probable development of oil
shale resources within the region. In an
attempt to provide for orderly growth and

minimize the negative environmental impacts
that o0il shale development would create in
the basin, industry, governments, and con-

cerned citizen groups have recognized the
necessity of integrating and coordinating
their activities and plans. Committees,
councils, panels, and other organizations
have surfaced to support a coordinated
effort.

Institutions

At the federal level, the Department of
the Interior has established the Area 0il
Shale Supervisor's Office (AQ0SS0) and the 0il
Shale Environmental Advisory Panel (OSEAP) to
cpordinate o©il shale related information
affecting water resources and land use
planning within the basin. As an agency of
the U.S. Geological Survey, A0S30 supervises
0il shale development, coordinates other
government agencies' work related to oil
shale, and acts as a repository of raw data
on oll shale development. The other govern-
ment agencies involved with oill shale de-
velopment include the Bureau of Land Manage-
ment, the Bureau of Reclamation, the Federal
Energy Administration, the Energy Research
and Development Administration, and the
Environmental Protection Agency.

The federal oil shale prototype leasing
program got underway in January, 1974, to
generate information in order to determine
the economic and environmental viability of
commercial sized oil shale operations. The
leases require the leasees to compile base=-
line environmental data on their leased area
to establish environmental conditions before,
during and after actual oil shale development
occurs., Companies holding leases on oil shale
tracts submit quarterly baseline reports to

AOSSO. The objective of the baseline en-
vironmental program is to determine the
environmental impacts of o©il shale develop-

ment on water and land resources, flora and
fauna, and air quality. The results of the
baseline impact studies and monitoring
programs are published as a detailed develop-
ment plan (DDP) for the tract operations and
are submitted to AOSSO. The DDP ocutlines
expected development on a federally-leased
tract, the environmental impacts of the
development, and the post-development plans
for restoring the tract to an environmentally
stable condition. AOSS0O then distributes the
DDP to various government agencies and public
libraries. Public hearings are held on each



DDP and the 0il Shale Environmental Advisory

Panel reviews the documents., A0SS0 then
accepts or rejects the DDP based on the
findings.

The 01l S3Shale Environmental Advisory
Panel {(OSEAP), established in early 1974 by
the Interior Department, advises AQ0SS0 and
the District Managers of the Bureau of Land
Management in their supervision of oil
shale development. The panel functions as a
microcosm of at-large interest groups. Panel
members represent different federal, state
and local government agencies, universities,
concerned citizens groups, environmentalists,
and industry. OSEAP's advisory role combines
public participation with inter-governmental
coordination at all levels of government.
The panel provides for the exchange of
information between various federal, state
and local governments, universities and
special interest groups; however, its role is
strictly advisory,.

At the state level, other assoclations,
councils, and committees have been formulated
to coordinate oil shale related information

and activities affecting land and water
resources within the Uintah Basin. State
agencies are coordinated through the State
Planning Advisory Committee (SPAC). SPAC

coordinates the responsibilities of state
agencies to both federal and local issues and
brings state agencies under an umbrella of
priorities and policies as set forth by the
governor and legislature. SPAC is the
state's clearinghouse for environmental
impact statements. In addition, it reviews
legislation and is responsible for developing
a unified state policy as regards state and
federal programs (0ffice of State Planning
Coordinator, 197%).

SPAC 1is composed of 15 members from
various state agencies and is chaired by the
state planning coordinator. The State
Planning Coordinator's Office has established
the Environmental Coordinating Committee
(ECC) and the Federal Resources Development
Coordination Program (FRDCP). The ECC is
composed of vrepresentatives from various
state agencies who decide whether or not to
issue development permits for industrial
projects that may have environmental effects.
The committee may also suggest project
modifications that an industry could imple-
ment in order to obtain a development permit.
The ECC functions to coordinate information
and activities at the state level amongst
various state agencies. L.ocal agencies
review environment impact statements on
projects affecting their localities and
advise the committee. The FRDCP, on the
other hand, acts as a liason agency to
coordinate communications between local and
federal agencies on resource development of
federal lands.

Statewide coordination of information
and activities at the local level is managed
by the Governor's Advisory Council on Local
Affairs., The Advisory Council's membership is
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made up of representatives from the seven
associations of government established in May
of 1970, representing multi-county planning
districts in the state. The 21 member
council meets monthly to serve as a forum to
identify and discuss statewide problems
regarding the functioning of local govern-
ment. In addition, the council provides for
the exchange of information and data to
insure effective communication among various
government levels. The council also reviews
and coordinates state and federal programs
pertaining to local affairs in order to
insure that the best interests of local
governments are considered. Members of tne
council discuss local-state related problems
and advise the Governor and the Department of
Community Affairs. Coordination of energy
related information at the state level
is handled by the Interdepartmental Co-
ordinating Council for Energy Affairs.
Council members represent the Department of
Natural Resources, the State Planning Co-
ordinator's (Office, the Community Affairs
Department, the Department of Development
Services, the State Transportation Depart-
ment, the Departments of Agriculture, Busi-
ness Regulation, Public Safety, Finance and
other agencies.

At the local level, o0il shale related
activities affecting land and water rescurce
development are coordinated by the Uintah
Basin Association of Governments (UBAG) and
its Energy Planning and Development Council.
UBAG is a multi-county planning district
serving Daggett, Duchesne, and Uintah Coun~
ties. The association works for intergovern~
mental cooperation within the basin and
between the counties and the state. UBAG
sponsors and administers federal grants and
programs for the counties and municipalities
in the basin and aids 1local officials
in preparing, adopting and revising. plans and
guidelines for resource development.

The Uintah Basin Energy Planning and
Development Council (UBEPDC) functions as a
local clearinghouse for oil planning and
development activities within the basin.
UBEPDC guides and coordinates oil develop-
ment related activities to facilitate plan-
ning and decision making between all branches
of government as well as private business
and reports its recommendations and findings
to UBAG. The council functions as a liason
and communication body between private
investors, federal, state and local govern=
ment agencies directly related to basin
il projects. In addition, UBEPDC acts as
advisor to the state on energy matters before
the Department of the Interior, secures
funding from government and private agencies
to assist in o0il related planning development
efforts, and directs o0il development planning
for basin municipalities and counties at the
request of the local governments. The 13
voting members of UBEPDC represent the basin
counties and municipalities and state repre-
sentatives. A 32-member technical com=
mittee of experts from industry, federal,
state and local governments, universities and



water conservancy districts collects data and
prepares studies and documents related to oil
development 2as requested by UBEPDC. The
technical advisory committee provides for the
exchange of information between government,
university, and industry specialists and
conducts the research for the council.

Although the 01l Shale Environmental
Advisory Panel, the Environmental Coordin-
ating Committee and the Uintah Basin Energy
Planning and Development Council provide for
the exchange of information and advice
at the federal, state and local levels
respectively, with the exception of the ECC
which 1issues development permits, the bodies
have no decision-making authority. Coordina-
tion of planning efforts between federal,
state, and local governmnments, industry, and
the Ute Indian reservation has largely been
voluntary. This lack of authority to deal
with confiicting interests has made coordinaw-
tion difficult and has resulted in duplica-
tion of effort as agencles planned for common
situations from various viewpoints.

The executive order which established
UBEPDC recognized this problem.

To
this order,

fulfill the purposes of
any agency of local,
state, or federal government, any
state or private university, or
private developer 1initiating
studies, plans, or specific de-
velopment proposals, affecting the
utilization of o©0il resources in the
Uintah Basin shall first submit
such studies, plans, or development
proposals to the Council for
their review and recommendations to
insure optimum coordination of
energy resources development,
(Executive Order of the State of
Utah, 1974.)

UBEPDC, at the local level, and OSEAP at ths
federal level are coordinating bodies without
decision-making authority. These agencies
act in an advisory role providing recommenda-
tions to UBAG and AOSSU respectively. UBAG
likewise lacks authority in that it functions
at the request of local pgovernments, within
the basin. A03S0 does decide to reject or
accept detailed development plans (DDP)
submitted by industry; however, the DDP
provides data on land and water resocurces,
air, quality, and flora and fauna, but
ignores the socio-political impacts of
development.

‘If effective land use planning is to be
implemented, the basin needs an intergovern-
mental regional coordinating agency with
decision-making authority that would function
as a centralized information clearinghouse
for the consolidation of social, economic,
political, environmental, and legal oil shale
related information. The regional coordin-
ating agency would determine what studies
have been completed, what studies are under-
way, and what additional studies are needed,
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as well as who is best gqualified to do then.
The regional coordinating agency would only
be effective as it could manage the data it
collected for timely delivery to decision
makers who need it. The integrated resource
uses model (IRUM) 1is a comprehensive in-
formation management system model developed
for this purpose.

IRUM 1is designed to assist decision
makers in coordinating and integrating
economic, political, social, legal, and
environmental information in order to reduce
bottlenecks, duplication of effort and
the wasteful use of scarce resources. IRUM
is constructed to handle sizable amounts of
information. The model provides for paun-
oramic conclusions in that 1t relates the

variables considered in one study both among
themselves but alsc as they are inter-
connected with variables of other studies

through systematic exploration of intrasystem
and intersystem interdependencies.

The model provides for an extensive
exchange of information between specialists
of various planning disciplines. The model
provides a systematic framework to account
for the social, economic, political, legal,
and environmental impacts of one study's set
of variables upon another study's set of
variables. While the model provides the
mechanism for handling massive amounts cf
information, the impact cell values provide

the insight into the interrelaticnships and
the impact values upon which the decision-
maker will base his decision. The impact

values contained in each cell of each matrix
within JIRUM define the interrelatedness of
the variables.

Many sources of information can be used
to obtain the needed impact values. The
quality of information received depends on
the quality of the data collection process
and the availability of information sources.
Identification of information sources should
be the first task of a regional coordinating
agency. The sources in the Uintah Basin
would include the baseline studies and
detailed development plans submitted to A0SSC
by the leasees, environmental impact state-
ments, studies conducted by universities,
federal and state agencies, private research
institutes and businesses, surveys, Jjournals,
magazines, and federal, state, university,
city and county libraries. The intergovern-
mental regional coordinating agency could use
IRUM as an information transfer system. The
model would provide decision makers with an
assessment of the types of studies needed to
evaluate the environmental and socio-economic
impacts of development.

Survey Results

Iin order to identify the categories of
uses, conditions, and values used in inte-
grated water and land use planning considera-
tions, a review of the relevant literature
and in-depth interviews with key individuals
in the Uintah Basin were undertaken by the



research staff. In addition, a general
population survey of attitudes and values
related to land and water use in the Uintah
Basin was conducted in March of 1976 by the
Opinion Sampling Research Iunstitute. Details
of the survey are presented in Appendix
A.

Table 3 (in Chapter 6) lists the land
and water uses, values, and conditions
synthesized from the information gathered.
Land uses within the Uintah Basin are grouped
into the four general categories of agri-
cultural land uses, industrial land uses,
municipal land uses, or recreational land
uses. Water uses are likewise grouped into
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one of four general categories: agricultural
water uses, industrial water uses, municipal
water uses, or recreational water uses. The
land values identified were grouped into five

general categories: aesthetics, produc-
tivity, location, property rights, or geo-
logie features. Water values were slso

grouped into five general categories: aesthe-
ties, purity, location, water vrights, or
regularity. External conditions affecting
the integration of land and water resource
use planning systems are classified into the
general categories of economic conditions,
social conditions, political conditions,
legal conditions, and environmental condi-
tions.



CHAPTER 8

APPLICATION OF IRUM METHODOLOGY TO UINTAH BASIN

A pilot application of the IRUM method-
ology was made to the Uintah Basin to il-
lustrate the methodological problems which
may be encountered in attempting to implement
a simulation based on this approach. Guide-
lines for development of a scaled-down IRUM
simulation were:

1. The application should deal with
important planning considera-
tions in the Uintah Basin study
area.

2. The application should be in enough
depth to illustrate potential
methodological problems and ap-
proaches.

3. The simulation should be suffi-
ciently developed to serve as
a basic guide for making the refine-
ments needed so that the IRUM
approach can be developed into an
effective planning tool.

The Uintah Basin proved to be a good
site for this pilot test of the conceptual
model because of the numerocus water and
energy related resource use activities in the
area which illuminated the need for an
integrated resources uses information manage-
ment model. The relevant relationships to
simulate were selected through the general
opinion survey discussed in Appendix A4,
in-depth personal interviews of key persons
within the basin, and the literature review.

The formula used to develop a simulation
model from the IRUM methodology rests on the
following assumptions:

1. Since the output of the formula is
to be aggregated into ordinal
ranking categories, adequate repre-
sentation of the relationships can
be accomplished through the use of
linear equations.

2. Since the model does not attempt to

infer value judgments as to the
desirability of a given trade off
beyond the point of the initial
categorization, the model's output
is designed to predict impacts on
the maximum utilization of re-
sources,

3. The model makes the behavioral
assumption that all resources
will be utilized to maximum po-
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tentials (this assumption forces

trade offs which might not exist at
less than full utilization).

a full-scale application of the IRUM
methodology, these assumptions would have to
be modified to provide for a more realistic
scenario of the planning situation and to
allow for segmented effects.

For

General Model Description

The computer model equations represent
various physical trade offs among the five
areas of examination. The formulae are area
specific, and the numerical values cannot be
generalized to areas outside of the basin.
Linear equations were selected as a reason-
able first approximation to reduce the cost
of the computer demonstration run. These
equations provide for variations from the
status quo to be measured through an ordinal
ranking that appears in the final output
matrix of the printout. This procedure
allows for a semi-standardization of nu-
merical impact values that could then be used
in an overall assessment of impacts utilizing
a trade off analysis.

The transformations were accomplished by
using percentage calculations. If the impact
of a determinant variable on a determinate
variabtle was between (0 and 15 percentage
point variation from the status quo, the
change was assigned a -1 or +1 for a mild
negative or mild positive impact, deperding
on the direction of the change. If, however,
the impact was between 15 and 35 percertage
points, a +2 or -2 was assigned to the
empirical impact values of Table 4. Finally,
if the impact was greater than 35 percertage
points change, a +3 or -3 was assigned. The
selection of these cut-off points for as-
signing ordinal impact values was deterpined
arbitrarily for illustrative purposes cunly.
However, very accurate cut-off points could
have been determined by the use of a so-
phisticated Delphi survey technique. This
survey would allow basin-wide decision mzkers
and other interested persouns to determine the
magnitude of percentage change from the
status quo that would be considered a mild,
moderate, or strong positive or negative
impact of a determinant variable on a deter-~



Table 4. IRUM raw output.
LUl Lu2 Wil wuz2 WVl
Irrigated 0il Agricultural Industrial T.D.S.
Acreage Production Water Water (Tons)
{Acres) (BBLS.) (AC. FT.} {AC. FT.)
LUl per acre
Irrigated Acreage
288000. 975109. 4,55 258404, 90469.
295000. 854657, 4,45 2264864, 92544,
310000, 596543, 4,23 158084. 964992,
270000. 1284845, 4.86 340484, 85132.
250000. 1628996. 5.25 431684, 79202,
LUz
0il Production (BBLS.)
100000. 338856, 5.37 105548.
50000. 341762. 5.41 106409.
250000, 330139. 5.23 102663.
1250000. 272025, 4,31 85732,
1000000, 286554. 4,54 90000.
WUl
Acre Feet Ag. Water
800000. 175439, 2912015, 771684. 57095.
1000000, 219298. 2157298. 571684, 70099.
1303760. 285899, 1011260. 267984, 89846.
750000. 164474, 3100694, 821684, 53843,
1250000, 271123, 1213902, 321684, 86354,
Wwu2
Acre Feet Ind. Water
26484, 338860. 39940. 5.37 86333.
100000, 322738. 377358, . 5.1% 82372,
250000. 289843, 943396. 4,59 74290,
350000, 267913, 1320755, 4,24 68902,
425000. 251466, 1603774, 3,98 64861,
minate variable. By use of the Delphi Table 6 extends Tables 4 and 5 to show

technique, personal value judgments would be
converted to the ordinal ranking parameters
through an interactive process. The IRUM
approach would then be a valid representation
of an area rather than a representation
imposed on an area by outside interests and
values.

For example, if irrigated acreage
remains at its current level of 288,000
acres, this will have no impact on the

availability of water for industrial pur-
poses, WU2, and a zero appears in Table 5.
However, 1if the irrigated acreage is in-
creased to 295,000 and 310,000 acres re-
spectively, it will have a mild and then a
strong negative impact on the availability of
water for industrial purposes as shown in
Table 5. But, 1if the irrigated acreage is
decreased from 288,000 acres, to 270,000 and
250,000 acres respectively, it will have a
moderate (+2) and strong (+3) positive impact
on the avallability of water for industrial
purposes and so on. The transformation from
Table 4 to Table 5 is accomplished by the use
of the percentage calculations described in
the previous section.
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the impacts of differnet levels of irrigated
acreage (determinant) on the other variables
(determinates). This 1is done by following
estimations of these impacts by estimates of
how these impacts will in turn (as deter-
minants) affect the other variables ({as
determinates). Thus, a chain of causation is
extended to secondary effects. The primary
effects are given in Tables 4 and 5 and the
secondary effects are given in Table 6.
Since certain relationships are asymmetric,
their reversed form does not result in an
impact value for that position in the cutput
matrix. Thus, in the output matrix a series
of stars, or blanks, is printed for such
cases and for situations where an item acts
upon itself as occurs in the main diagonal of
the {inal output matrix.

An example 1s helpful in illustrating
these two orders of effects, If irrigated
acreage is 288,000 acres, from Table 4 we
know that this will allow for a maximum oil
shale production of 975,109 barrels, an
agricultural water supply level of 1,313,280
acre~feet or 4.55 acre-feet per acre applica-
tion rate, an industrial water supply level



Table 5. IRUM ordinal output.

LUl LUz WUl wu2 WVL
Irrigated 0il Agricultural Industrial T.D.S.
Acreage Production Water Water (Tons)
(Acres) (BBLS.) {Ac. Ft.) (Ac. Ft.)
Irrigated Acreage
288000. 3 0 0 0
295000. 3 -1 -1 -1
310000. 3 -1 -3 -1
270000. 3 1 2 i
250000, 3 2 3 1
0il Production (BBLS.)
100000. -3 2 -2
50000. -3 2 -2
250000. ~3 1 -1
1250000, -3 -1 1
1000000, -3 0 a
Acre~Feet Ag. Water
800000, -3 3 3 3
1000000, -2 3 3 2
1303700, Q 3 3 0
750000, -3 3 3 3
1250000. -1 3 3 1
Acre~Feet Ind. Water
26484, : -3 3 2 1
160000. -3 3 1 3
250000. -3 3 4] 2
350000. -3 3 -1 2
425000. -3 3 -1 2

Table 6. IRUM secondary outputb.

LUL Lyz WUl WwuZ WVl
Irrigated 011 Agricultural Industrial T.D.S.
Acreage Production Water Water {Tons)
{(Acres) {(BBLS.) (Ac. Ft.) Ac. Ft.)
Irrigated Acreage 288000.0 3 0 -1 0
0il Production (BBLS.) 975109.4 -3 0 0
Acre-Feet Ag. Water 1313280.0 0 3 3 0
Acre-Feet Ind., Water 258404.0 -3 3 : 0 2
Irrigated Acreage 295000.0 3 -1 -1 -1
0il Production (BBLS.) 854656.6 ~3 1 ~1
Acre~Feet Ag. Water 1345200.0 1 3 3 -1
Acre~Feet Ind. Water 226484.0 -3 3 1 2
Irrigated Acreage 310000.0 3 -1 -3 -1
0il Production (BBLS.) 596543.4 -3 1 -1
Acre-Feet Ag. Water 1413600.0 1 3 3 -1
Acre-Feet Ind. Water 158084.90 -3 3 1 1
Irrigated Acreage 270000.0 3 1 2 1
01l Production (BBLS.) 1284845.3 -3 -1 1
Acre~Feet Ag. Water 1231200.0 -1 3 3 1
Acre-Feet Ind. Water 340484.0 -3 3 -1 2
Irrigated Agreage 250000.0 3 2 3 1
0il Production (BBLS.) 1628996.2 -3 -1 1
Acre~Feet Ag. Water 1140000.0 -1 3 3 1
Acre~Feet Ind. Water 431684.0 -3 3 -1 2
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of 258,404 acre-feet and a sediment load of
90,469 tons. From the first line of Table 5
we know that these figures translate into the
ordinal impact values +3, 0, 0, and 0 re-
spectively. However, once we know that the
maximum oil shale production potential level
is 975,109 barrels given an irrigated acreage
figure of 288,000 acres, we can use this
quantity of 975,109 barrels as a determinant
to ascertain the impact that this level
of o0il production will in turn have on the
other variables (determinates). For example,
from Table & we can see that an oil shale
production level of 1,628,996 barrels as
determined by an irrigated acreage figure of
250,000 acres will have a -3 or strong

negative impact wupon the maximum allowable
level of irrigated acres, a -1 or mild
negative impact upon the availability of

water for agricultural purposes and a +1 or
mild positive impact upon the sediment load
of the rivers in the basin. What this
means 1is that if irrigated acreage decreases
from the current level of 288,000 acres to
250,000 acres to permit an increase in oil
shale production from 975,109 barrels to
1,628,996 barrels, the increase in oil
production will severely restrict any possi-
bility of increasing irrigated acreage (-3
impact), will slightly reduce the avail-
ability of water for agricultural uses (-1
impact) and will slightly reduce the sediment
load of rivers in the basin (+1 impact). The
sediment load will decrease because irrvigated
acreage and the diversion of water for
irrigation purposes decreases. A series of
stars appears in the main diagonals of
Table 6 as they do in Tables 4 and 5 since
the relationships are asymmetric, The IRUM
model is designed to provide for a series
of causation linkages between variables
assuming both determinant and determinate

roles. Table 6 illustrates two levels of
analysis. The conceptual model, 1if applied
in its entirety, would require, given its

nine variables, nine levels of analysis. As
previously stated, the above derived equa-
tions are at this stage of development

simplistic linear relationships and area
specific. However, the objective of this
section was to 1llustrate the potential

usefulness of applying the IRUM conceptual

model described earlier.

Derivation of Equations

A general opinion survey of the Uintah
Basin population revealed that the residents
were primarily concerned with five issues:
the retention of agricultural activities
within the basin, the development of an oil
shale industry in the basin, an adequate
water supply for agricultural expansion, an
adequate water supply for industrial develop-
ment, and the maintenance of present water
quality levels. These five concerns were
expressed with the IRUM framework as repre-
sented in Figure 11, This figure 1llustrates
several of the land use and water use char-
acteristics with the IRUM framework as
represented in Figure 11. This figure
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illustrates several of the land use and water
use characteristics of the simulated area.
The 1interrelationships of these character-
isties form the basis of the IRUM applica-
tion. Although this application includes
only a few of the variables which influence
proper land and water use in the Uintah
Basin, the calibration of the model with
these quantitative relationships should
provide a reasonable pilot applicatiocn
of the IRUM approach to a real planning
situation. Table 7 represents the water

budget derived for i1llustrative use in the
IRUM application.
Table 7. Water budget.
Water Use Category AF/Year

Agricultural Water

a) Surface diversions 1,303,700

b) Groundwater 8,000
Potential water development

for export in the Central ’

Utah Project 177,900
Potential water development

within Basin use from

Central Utah Project Units 55,600
Current M-I water use within

Basin

a) Surface diversion 14,484

b} Groundwater 12,000
Total estimated water supply 1,571,684

All amounts are estimations taken from
Hyatt et al. (1970) p. 81-82, Thurston et al.
(1973) p. 27, and Western Environmental
Associates, Inc. (i975) p. 130.

The five variables used 1in the pilot
study were irrigated acreage, o©oil shale
production (bbls), agricultural water supply
(acre~feet), industrial water supply (acre-
feet), and total dissolved solids (tons
of sediment per acre). The first two vari-
ables in the nomenclature of the IRUM method-
ology are land uses one and two (LU 1 and LU
2) respectively, the second two variables are
water uses one and two (WU 1 and WU 2)

respectively, and the last variable repre-
sents water value one {(WV 1). Four of the
variables (irrigated acreage, oil shale
production, agricultural water supply, and

industrial water supply) assume both deter-
minate and determinant roles. These vari-
ables are listed vertically in Table 4. The
fifth variable, sediment load (WV 1), assumes
only a determinate role because within the
UYintah Basin total dissolved solids do not
become sufficiently concentrated to impact
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= The total annual inflow of water into the Uintah Basin from
the main rivers and tributaries.

= The present amount of water consumed in municipal-industrial
use, estimated to be 26,484 acre feet (Western Environmental
Associates, 1975).

= 0il shale production. The current oil shale production in
the basin is zero, but can be increased to over one million
barrels (bbl.) per day. Water consumption is .265 af/bbl.
(Western Envirommental Associates, 1973).

= The present amount of water consumed in agricultural use,
estimated to be 1,311,700 acre feet, Of this withdrawn
amount, 4.56 af/acre is the calculated annual application
rate (Hyatt, et al., 1970).

= Natural sediment load. This sediment load is present re-
gardless of other water allocations in the basin.

= Irrigated agricultural acreage. The current estimated
acreage is 288,000 acres (Hyatt, et al., 1970).

= Agricultural use sediment load. This loading is caused by
the use of water for purposes of irrigation. It is an
addition to the natural sediment load.

= There exists certain legal allocation requirements which
require that a minimum outflow be maintained from the basin
to contribute to the Colorado River flow at Lee's Ferry.

Figure 11. IRUM representation of planning issues.
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the other four variables either negatively or
positively. Downstream from the basin, the
impact becomes significant, but this analysis

~only addresses interactions occurring within
the basin. The numbers shown in Table ¥
represent the impacts of the determinant
variables (listed vertically) on the deter-
minate variables (listed horizontally). As
estimated by the equations derived below, the
relationship between LU 1 and LU 2 is that
wWwithin an irrigated acreage of 288,000 acres
the maximum potential level of oil shale
production would be 975,109 barrels. If
irrigated acreage is 295,000 acres, then the
maximum potential level of oil shale produc-
tion would be 854,657 barrels, and so on.

~The following sections describe how the data
compiled in Table 4 was derived.

Irrigated Acreage

The relationship of irrigated acreage
(determinate) and the other variables (deter-

minants) used in the model is represented by

four equations. The first equation:
1,571,684 - 52556 (IR.ACY) _ 0il shale
: production
potential

was derived from the water budget in Table 7
and represents the potential for oil shale
production, LU 2, that will remain after
the withdrawal of water for use in irriga-
tion. The total water available for all uses
in the basin is 1,571,684, The equation
assumes that any increase in irrigated
acreage (IR.AC) will reguire an increase
in agricultural water amounting to 1456
acre~feet/acre annually. This application
rate 1is a system level average. The water
not used by agriculture is then divided by
the production coefficient of 0.265 acre-
feet/barrel in order to estimate the maximum
potential level of oil shale production for a
given acreage (IR.AC) in irrigated agri-
culture.

The second equation:

1,311,700

R = application rate of agri-

cultural water

represents the variation in the long term
average annual rate of agricultural water
application (1,311,700 acre-feet of water to
agriculture) that would have to occur if the
irrigated acreage (IR.AC) is increased or
decreased. Thus, the impact can be ordinally
ranked in terms of applied quantity per unit
rather than total quantity available.

The third equation:

1,571,684 -~ (4.56 (IR.AC)) = total water
available
for industrial

use

g4

represents the amount of water which would be
available for use in all industry (not
constrained to oil shale production as in the
first equation) if the water supply utilized
in agriculture changed due to the fluctuation
of irrigated acreage (IR.AC).

The fourth equation was derived from a
linear regression of the sediment load on
irrigated acreage based on the data in Table
8 for the Uintah Basin:

.2965 (IR.AC) + 5076.97 = tons of sedi-
ment load per
irrigated

acre

Again, this equation represents a basin wide
average and not the specific sites within the
basin., The correlation coefficient (R) was
0.7389. The output of this regression
equation is expressed in tons of sediment
annually and ranked ordinally according to
the variation in the present level of sedi-
ment caused by variations in the level of
irrigated acreage (IR.AC).

0il Shale Production

The relationship of o0il shale production
(determinant) to the other four variables
(determinates) 1is represented by three
equations. The first:

1,571,684 - (.265 (OSPL))

= maximum irri-
4.56 a

gated acreage
potential

represents the effect of oil shale production
on irrigated acreage, LU 1 (agricultural land
development). This formula, similar to the
one used to measure the impact of irrigated
acreage on oil shale production, projects the
maximum irrigated acreage which could exist
if the present irrigation application rate is
maintained and the amount of water allocated
to agriculture is that which remains when the
product of the production coefficient (0.265)
and the o©il shale production level (08PL) is
deducted from the total water availadble 1in
the basin (1,571,684 acre-feet).

The second formula represents variations
in the irrigation application rate as im-~
pacted by c©il shale production:

l,S?l,éS&ZéSfééSS (0SPL)) _ irrigatign
application
rate

In this equation, irrigated acreage 1is
held constant at 288,000 acres and the water
allocated to this acreage is a function of
the o0il production coefficient and the oil
shale production level (OSPL).

The third equation is a combination of
the regression equation developed previocusly



and the maximum irrigated acreage potential
equation listed above. This third equation:

1,571,684 - .265 (OSPL)
T .2965 + 5076.95

represents the tons of sediment load per
irrigated acre given the results of the first

equation. In other words, this third equa-

tion:
1,571,684 - 265 (OSPL) _ maximum irrigated
4.6 acreage potential
(MIAP)

L2965 (MIAP) + 5076.97 = tons of sediment
load per irrigated
acre

calculates
irrigated acre given the maximum irrigated
acreage potential (MIAP) as determined by the
first equation, Since the first equation
measures the impact of o0il shale production
on irrigated acreage, the cha.. of causation
or relationship of o0il shale production
levels and the tons of sediment load per
irrigated acre is established.

A fourth equation relating oil shale
production level impacts on the availability
of water for industrial purposes was not
developed because there 1is no significant
competition for water between industries
in the basin. Since o0il shale production is
essentially the only industry using signi-
ficant amounts of water,
impacts between that industry and others
could be established.

Agricultural Water Supply

The relationship of agricultural water
supply levels (determinants} and the other
four variables (determinates) used in the

computer adaptation 1s represented by four
equations. The first:
i%@%%l = maximum irrigated acreage

potential

represents the relationship of agricultural
water supply to irrigated acreage, The
equation yields the maximum potential for
irrigated acreage if the present application
rate of 4.56 acre-feet/acre is maintained and
the total watbter supply allocated to agri-
cultural use (AWSA) is varied.

The second equation:
= maximum potential

output of oil
shale

1,571,684 - (AWSA)
L2065

the tons of sediment load per,

no trade offs or
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measures variations in potential oil shale
cutput. This formula first computes the
amount of water which will remain for oil
production when a specified amount is al-
located %o agricultural use (AWSA), and
then divides this amount by the o0il produc-
tion coefficient to arrive at the maximum
potential ocutput of oil.

The third equation:

1,571,684 -~ (AWSA) = maximum potential
industrial water

simply illustrates the trade off between
agricultural and industrial water supplies in
the basin.

The fourth equation is a combination of
the regression equation developed previously
and the maximum 1irrigated acreage potential
eguation listed above. This fourth equa-
tion:

(awsa) |
“hU56 }

5

.2965 + 5076.97

calculates the tons of sediment load per
irrigated acre as a result of changes 1in
agricultural water supply levels. This
fourth equation:

(AWSA)

= maximum irri ed acreage
T gat g

potential (MIAP)

L2965 (MIAP) + 5076.97 = tons of sediment
load per irvi-
gated acre

measures the tons of sediment load per
irrigated acre given the maximum irrigated
acreage potential (MIAP) as determined by the
first equation. Thus the linkage or chain
of causation Dbetween agricultural water
supply levels and the tons of sediment load
per irrigated acre is established. The amount
of irrigated acreage expected for a given
water allocation to agriculture is first
computed while maintaining a constant per
acre application rate. The previously
described regression equation 1s then
used to arrive at the expected sediment
tonnage level. Again, the equations repre-
sent a system average in a static situation
with no feed-back considerations for a
subsequent time period.

Industrial Water Supply

The relationship of industrial water
supply 1levels, WU 2, (determinant) and the
other four variables, LU 1, LU 2, WU 1, and

Wy 1, (determinate) used in the applied model
is represented by four equations. The
first:

1,571,684 - (OSPWS)

= maximum potential
irrigated acreage

4.56



represents the maximum potential irrigated
acreage which would be possible if the
present per acre application rate (basin-wide
average annual) was held constant and the
water supply allccated to oil shale produc~
tion (OSPWS) was varied.

The second equation:

(OSPWS) _ maximum potential oil shale

production level

represents the maximum level of oil shale
production that could be achieved given the
present oil shale production coefficient and
a specified amount of water allocated to
industrial use (0OSPWS).

The third equation:

1,571,684 - (OSPWS)

288,000 = agricultural

application
rate

first computes the amount of water which
would remain for agricultural use if a
specified amount (OSPWS) is allocated to
industrial use, This amount is then divided
by the current level of irrigated acreage to
arrive at the new agricultural water applica-
tion rate. The variation in the agricultural
application rate is then ordinally ranked
according to the extent of variation.

Based on the sediment yleld regression,
the fourth equation is:

1,571,684 -
4.56

(OSPWS) 2965 + 5076.97

= tons of sediment per irrigated
acre

and estimates the sediment load per irrigated
acre given the maximum potential irrigated
acreage as determined by the first equation.

Table 8. Sediment load,

Thus the linkage between industrial water
supply levels and sediment load per irrigated
acre 1s established. However, rather than
using the above approach, a new regression
formula was derived to show the relationship
between sediment load and total acre-feet
diversions of water from agriculture rather
than irrigated acreage. It was felt that if
there was a strong correlation between
irrigated acres and sediment load that there
would likewise be a strong correlation
between acre-feet diversions of water to
agriculture and sediment load. That 1is,
sediment load could be measured in terms of
the number of acres irrigated, with the
application of water held constant, or in
terms of the amount of water diverted to
irrigate those acres, with the total acreage
held constant. The new regression:

.05388 (OSPWS) + 3078.069

= tons of sediment load per
acre-feet diversions of water
to agriculture

was derived from information on Table §.

Using the above data, a correlation‘
coefficient of R = ,768U5 was determined.

The fourth equation:

1,571,684 - (OSPWS) .05388 + 3078.069

calculates the level of sediment load ex-
pected for a given allocation of water to
industrial  wuses (OSPWS3) . Recall that
1,571,684 acre-feet is the total available
water supply in the Uintah Basin. Thus, the
linkage between industrial water supply
levels (OSPWS) and the tons of sediment
load per acre-feet allocation of water to
agriculture is established.

irrigated acreage, and total diversions by subregion.

Sediment Load

Irrigated Acreage Total Diversions

Hydrologic Subregion (tons) (acres) (AT
Duchesne Above Duchesne 3000 15000 54200
Duchesne Above Randlette 28000 118500 469000
Green River Above Jensen 3000 4500 23500
Green River Above Quray 5000 9500 39600
Little Snake River Basin 8000 21600 150800
Yampa River Basin 47000 66700 287300
Ashley Creek Basin 12000 23000 74600
White River Basin 20000 29200 204700
126000 288000 1303700




Methodological Considerations

The principal objective of this research
report was to begin development of a method-
ology (IRUM) to integrate water and land use
planning. In order to keep the development
as practical as possible from the beginning,
a scaled-down pilot version was formulated
first to determine what methodological
problems would be encountered by a decision
maker attempting to implement IRUM. Time and
money did not permit full application of the
IRUM model to the Uintah Basin, Conse~
quently, the majority of the conditions,
values and uses interrelationships of Table 3
remain unexplored.

One of the problems encountered in the
pilot implementation of IRUM was that of
determining the linkages amongst the uses,
values, and conditions variables in order to
represent the interrelationships of Table 3.
The uses, values, and conditions listed in
Table 3 outline the boundaries and domain of
the aggregate IRUM model for the Uintah
Basin. Many interrelationships were easily
handled, such as the relationship between
agricultural water use and the sediment
loading of basin rivers or the relationship
between available agricultural water and
irrigated acreage development. Reliable data
were available to establish these relation-
ships. Scattergrams were constructed to
determine the nature of the relationships
(linear or nonlinear) Dbetween irrigated
acreage and sediment loading and between
total diversions and sediment loading. The
relationships needed for the model proved to
be reasonably linear and had fairly high
correlation coefficients. The high correla-
tions meant that between the origin and any
maximum potential value, the derived equa-
tions yielded a close approximation to the
actual situation.

Other relationships are more difficult
to handle; e.g., the link between irrigated
acreage and the demand for public education
facilities, or the link between irrigated

acreage and total employment, or the Iink

between employment and crime vrate, or the
link between o0il shale production and the
demand for health facilities, etc. Even
though empirical data may show associations
among data of these sorts in a given context,
one needs tc be very careful before inferring
any definitive relationship. The relation-
ship between oil shale production and sedi-
ment loading developed for the pilot version
of IRUM was inferred from the empirical data
and appeared reasonable in light of what is
known to occur when irrigated land 1Is taken
out of production. A full scale application
of IRUM would require a relationship matching
the water use of cropland irrigation to the
economic condition employment of Table 4. No
obvious relationship exists in this situation
and simple regression analysis may not give
reasonable results because of the complexity
of the relationship. Indirect employment
multipliers could be developed as an alterna-
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tive method to project the indirect (non-
farm) employment associated with the direct
employment din agriculture. Direct farm
employment could then be compared with
non-farm employment in selected areas within
the planning region to generate a regression
equation for the region for estimating
incremental changes 1in non-farm employment
generated by changes in direct farm employ-
ment. The problem with this approach is its
implicit assumption that the direct farm
employment (the exogenous or determinant
variable)} caused the non-farm employment {(the
endogenous or determinate variable) when this
may or may not be the case. HNon-farm employ-
ment may change as a result of many inter-
relating factors too complex to represent
in a manageable model.

The implication of empirical data is one
of correlation, not causation. Indirect
causation can only be quantified by examining
the intermediate relationships. For example,
one way to begin may be to establish a link
between irrigated c¢ropland and total cropland
per average farm (an acre specific considera-
ftion). This may then be linked to the
average farm employment or populus engaged in

farming activity per average farm. At
this point several alternatives are avail-
able. The farm employment level (weighted by

indirect farm employment as a function of
farm output per irrigated acre) could bhe
statistically linked to the non-farm employ-
ment level giving total employment in a
region; or, the farm related population could
be linked to the non-farm populus with the
total population of an area linked to a
projected employment level for that parti-
cular area. Non-farm employment caused by
non-agricultural economic activity would of
course have to be projected in some other
manner,

Several significant problems arise when
extended linkages are utilized. The first
and most important, within the IRUM framework
is that the errors in the estimation of each
single linkage accumulates through the chain;
and unless linkages have an extremely high
correlation with one ancther, the accumulated
error will render the linkage useless
for planning purposes.

The second problem which arises is the
nature of the assumptions used to form the
linkage chain. In choosing linkages to
connect two variables, certain assumptions
about causality are made. If A causes B
and B causes ¢, then A can.be linked to C
through B. An unsuspecting model user may,
however, incorrectly conclude that A causes
Z, Z causes Y, Y causes K and K causes
(statistically) A. Recursive path analysis,
an extension of multiple regression, allows
testing a theoretical model of causation,
thereby specifying the linkages existing
within the system. Finally, there may or may
not exist a trade off between the greater
conceptual validity of a lengthy set of
extended linkages and the greater accuracy of
a shorter set of linkages.



Another problem in the implementation of
IRUM is the availability of useful data. The
information for the pilot implementation of
IRUM was collected from searches of published
data. The boundaries of the regions covered
by the studies varied considerably. Hydro-
logic basins were defined by drainage di-
vides, political and economic regions were
defined by county and state lines, and
administrative units were defined by natural
environmental criteria (forest lands and
water conservancy districts), historical
patterns (Indian Reservations), or purely
arbitrary criteria such as the mixing of
state owned lands within areas administered
by the Bureau of Land Management. Many of
the defined regions matched the study area
well enough to present no problem
cal and economic regions); the data collected
on others, however, had to be adjusted to fit
the Uintah Basin proper. A& planner at-
tempting to implement IRUM should employ an
empirically grounded approach 1in asses-
sing socio-economic impacts. Data should be
collected from previous (reliable) studies,
public and private records and surveys and
interviews o©f the general public and key
officials.

Since the IRUM framework wutilizes
ordinal ranking criteria to illustrate
socio-economic and environmental impacts,

some criteria must be used to judge whether
an impact is mild, moderate, or strong. Some
form of judgmental evaluation must be con-
ducted in order to understand the level and
direction of the impact. Several Jjudgmental
techniques have been developed, including the
Delphi and the graphic rating scale.
They are all basically similar in purpose,
but the Delphil procedure attempts to extract

(politi-
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consensus on the evazluation. The thrust of
the Jjudgmental techniques is to gage ratings
of various items by experts or the general
public. The approach used in this study
translated the empirical impact values (Table
4) into ordinal evaluations (Tables 5 and
6) on a seven point rating scale. Use of the
same seven values for each variable provided
a semi-standardization of numerical impact
values that could then be employed in an
overall assessment of trade offs among im-
pacts. The break~point percentages used to
define the rating scale were determined
arbitrarily for illustrative purposes;
however, the cut-off points could have been
determined by the use of a sophisticated
Delphi survey technique. This survey would
allow interested persons to determine the
magnitude of percentage change from the
status quo that would be considered a mild,
moderate, or strong positive or negative
impact. Personal value judgments would De
converted to the ordinal ranking parameters
through an interactive process. The IRUM
scale would then represent the viewpoint of
the people of an area rather than values
dictated by the viewpoint or convenience of
the planner.

There 1is no "best" type of formula for
expressing the linkages required by IRUM.
Whether he uses simple regressions or complex
difference equations, the user must assess
the validity of the formuls for the IRUM
ranking process. This aspect might serve as
a limiting factor in selecting the scope of
the particular IRUM application since the
costs of the formula derivation would tend to
increase as the complexity of the formula
increased.



CHAPTER 9

CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations
presented in this chapter should be prefaced
by a qualification concerning the meaning and
need for comprehensive resource planning. It
has been argued throughout this report that
the problems confronting society require a
more holistic approach to resource planning.
Such an approach requires some basic and
drastic changes in the orientation and level
of expertise of the perscnnel who are re-
sponsible for planning and in the use made of
planning by our institutiouns. Perhaps the
greatest need 1is to disseminate available
knowledge on holistic approaches to planning.
Planners who do not know houw to plan holisti-
cally will continue to produce plans that
remain segmented and not very effective in
achieving goals that can be accomplished by
better coordination of land and water uses.

The difficulty, however, runs deeper
than the absence of functional procedures.
Presently there is not even a common under-
standing of what integrated planning is all
about. Furthermore, the current cultural and
institutional context for planning does not
encourage planners to move in that direction.
Efforts to do so are handicapped by the
fact that the very terms used by different
planners may be considered unclear or trivial
until an accepted context exists for their
interpretation and implementation.

Fundamentally, the obstacles to inte-
grated resource planning arise from the
absence of a common frame of reference or
planning perspective. The roots of these
obstacles are manifested in the diversity of
cultural responses, institutional forms, and
methodological approaches that characterize
planning activities. It can therefore be
argued that a strategy to integrate resource
planning must come to grips with the problem
of developing a common frame of reference.l
In this context, for example, the Principles
and Standards represent an attempt to bring
about more uniformity. However, given the
deep-seated nature of the factors that
prevent better integration of resource
planning, the implementation of the Prin-

10f course, tooc mueh uniformity is not
desirable. A certain degree of balance with
diversity is necessary, the problem being to
determine what an appropriate balance might
be.
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ciples and Standards should be seen as only a
preliminary phase 1in a larger continuing
effort. Without such a broader implementa-
tion oriented approach, the impact of the
Principles and Standards is 1likely to be
minimal,

Although our research focused on the
integration of water and land planning, it
has become clear in the course of the study
that the road to comprehensive resource
planning cannot end there. Water and land
uses have become so intertwined with other
resource uses that planners need to consider
virtually the entire spectrum of interactions
between human society and the natural en-
vironment. Thus it is within this broad
perspective, which ultimately aims to develop
a more uniform planning frame of reference,
that our conclusions and recommendations deal
with cultural, institutional, and method-
ological issues and questions in the follow-
ing areas:

I. Cultural
A. Concepts and Terminology
B. Education and Training
C. Citizen Participation

II. Institutional
4. Organizatlional Arrangement
B. Law and Regulation

I1I. Methodological

IV, Impnlementation

From this holistic perspective previous
thinking about planning has not been suffi-
ciently ambitious in scope. The comprehen-
sive planning rhetoric has overlooked
its far-reaching practical implications.
There has not been the awareness or commit-
ment to bring about the changes in the
culture of planners that are needed to
effectively implement comprehensive, inte-
grated planniug. To transform the rhetoric
of interdisciplinary, integrative planning
into reality, some traditional ways of
thinking must be discarded and a stronger
commitment made to basic improvements in the
cultural context of planning.

Culture
The culture of a group is defined by the

ideas, values, beliefs and attitudes that are
commonly held by the members of that group.



The current culture among policy makers and
planning officials, and among the general
public, does not have a cohesive, holistic,
ecological planning perspective. The absence
of such a culture remains the most formidable
obstacle to integrated resource planning.
Its absence is manifested by a lack of
congruence among the concepts, values, and
attitudes concerning the nature of planning,
50 that the implementation of an integrated
planning approach 1is virtually impossible.
The development of a c¢ohesive, more uniform
planning culture will require considerable
intervention 1n socialization processes
through education and training and more
effective public participation.

Development of the needed cultural
context requires a major change in value
orientation toward a more active, conscious
concept and implies considerable intervention
in socialization processes in order to
increase public awareness about the expanding
complexity and interrelateduness of human
society end 1ts natural environment. Un~
{fortunately, much of the discussion about the
relationship between modern American soclety
and the natural environment has been diffuse
and speculative. There is not nmuch system-
atic study of this area, except perhaps in
the related subject of technology assessment;
while those studies that have been done
appear to have had little impact on policy

formation and/or implementation. QOur con-
clusions regarding culture and integrative
planning can therefore best be posed as

gquestions. -

1. How does culture affect the response

and adaptation of a society in
relation to the natural environe
ment?

2. What is the nature of the inter-
relationships among culture, tech-
nelogy, and natural environment?

3. In what ways does culture in our
society affect or constirain planning
and policy formation/implementa-
tion?

4. How can or should the culture be

structured and developed in a

conscious, directed manner?

Recommendation 1:

A thorough, systematic survey should be
undertaken to identify the effects of
culture-technology-resource use inter-
actions in modern society on resource
planning and policy, and vice versa.

Concepts and Terminology

The fact 15 that the formation and
implementation of comprehensive, integrated
plans necessitates some agreement about the
use and application of quantitative as well
as qualitative concepts and ideas. In many
planning efforts, even minimal agreement does
net exist. For example, in the survey
conducted by the researchers, it was found

g0

that such basic concepts as "goals," "obiec-
tives," and "purpose" were interpreted in
critically different ways or were not under-
stood to be meaningful by individuals with
various water planning responsibilities in
the same planning region. Under these
circumstances, it 1is not possible to inte-
grate the planning activities in the dif-
ferent areas of a region and achieve some
desirable optimum. Clearly, there is =z
great need to develop more unifeormity and
conceptual standardization among resource
planners and policy makers.

Recommendation 2:

A task force should be established to
explore and identify appropriate areas
for conceptual uniformity and standardi-
zation of planning terminology using
modern linguistic analytical tech-
niques.2

Education and Training

The cultural constraints to better
resource management imply a need to educate
the general public on technological cap-
abilities and limitations and on environ-
mental constraints. Additionally, there
is an even greater need to broaden the
education and ftraining of individuals with
planning responsibilities. Both information
dissemination and techneclogy transfer are
thus very important if more effective
resource management is to be achieved. Three
target audiences can be distinguished: (1)
the general public, (2) non-professional,
"citizen planners™ who influence or make
planning decisions, and (3) professional
planners. The education of the first two
groups 1is particularly important for inte-
grative planning because such planning must

counter special interest tendencies and
narrow functional perspectives.
Organized programs for the planning

education of the general public and citizen
planners are virtually nonexistent, largely
because so little is known about how to
structure 2 program to best meel resource
management needs. More also needs to be
known about educational needs and standards
for professional planners. The kind of
knowledge that is lacking concerns the nature
of the appropriate content, form, and
method of planning education for the three
types of audiences. Without this knowledge,
no effective educational policy can be
formulated and implemented to insure that a
supportive institutional planning context
can be developed in the society to deal with
complex holistic resource problems.

2This kind of effort would seem to be
a natural prerequisite for implementing the
Principles and Standards, for example.



Recommendation 3:

The necessary research should be con-
ducted s0 that an effective educational
policy can be developed and implemented
to better prepare the general publice,
citizen planners, and professional
planners to understand and cope with
complex interactions between technology
and the environment., Research questions
that should be examined include:

1. What kinds of knowledge should
be processed by the general publie,
citizen planners, and professional

planners 1in order to participate
effectively 1in resource planning
processes?

2. What 1is and should be the role

of formal and informal planning
education to impart the necessary
knowledge to the three audiences?

3. How should educational standards
be applied and evaluated?

Citizen Participation

Awareness of needs of culiural change isg
promoted through communication and participa-
tion. Active c¢itizen participation can be a
positive force in developing the cultural
context that is needed to implement inte-
grated planning approaches. In the last
several years, research on citizen participa-
tion has resulted in considerable knowledge
about its limitations and potentialities for
planning. This knowledge needs to be
identified and applied in the implementation
of rescurce planning programs, especially
those that involve the integration of varied
planning activities. Citizen participation
in such programs are particularly important
because they are most vulnerable to the
political pressures that are generated by
citizen and special interests.

Recommendation 4:

Resource planners should give special
consideration to the role of citizen
participation in defining the cultural
and political context that affects the
implementation of integrated planning
efforts. This consideration should go
beyond the concern with promoting
participation to focus on the effects of
increased or decreased citizen partici~
pation on implementation.

Institutional Factors

If our society is to work systematically

toe solve its future resource problems,
initiatives will have to be taken by in-
dividuals and at all levels of government.
However, it 1is difficult to determine what
kind of governmental body or what patterns of
institutional organization can best stimulate
the implementation of a practical and effec~
tive holistic planning process that takes
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into account the diverse elements and in-
terests concerned with the use of natural
resources. How would the various institutions
relate to the society and one another? We
need to develop more systematic policies to.
deal with these and related questions.

Organizational Arrangements
and FOrms

It is clear that the organizational
arrangements that structure an integrsasted
planning effort are important to its success.
Much research has been conducted to determine
what organizational arrangements are most
appropriate for certain aims, but this re-
search has not had much impact. As Derthick
(1974) has observed, political realities and
pressures of the moment predominately govern

actual planning efforts. Therefore, rela-
tively little can be achieved to improve
planning through an organizational approach

until other supporting institutional and
cultural changes have taken place, This
means that the public, various social and
political groups, and decision makers need to
develop a stronger basis for a shared under-
standing of planning problems and processes.

Of course, certain broad observations
about organizational forms for integrated
resources planning can be made. One observa-
tion 1is that in our pluralistic system, only
coordinative and cooperative arrangements
are likely to have an impact. The provisions
for such arrangements should include assur-
ances that implementation will occur. A
secend observation is that mechanisms for
information dissemination and commédnication
could greatly enhance the integration of
resource planning activities. These two
observations refer to possible organizational
improvements that are feasible within the
existing institutional and cultural frame-
work. Additional improvements can be made
once it 1is understood about the effective-
ness of organizational forms when subject to
different institutional and societal con-
straints.

Recommendation 5:

The implementation of an organizational
arrangement to improve planning inte-
gration should be based on the realis-
tic assessment of the political and
cultural constraints that will influence
its effectiveness. Special attention
should be given to the degree of co-
ordination and centralization which 1is
feasible in relation to expected plan
implementation.

Recommendation 6:

Greater effort should be made to es~
tablish organizational arrangements that
can significantly improve communication
and the flow of information among
affected government entities and other
groups in a planning region. This



might be accomplished through regular
committee meetings, special "communica-
tion units," and the use of computer
technology.

Laws and Regulations

" The effects of laws and regulations on
the resource planning process have been well
recognized, but planners and the public have
been much less successful in employing them
in resource management. In effect, their
influence has tended to be much stronger as
determinants of planning outcomes--a case of
tails wagging the dogs. The increasing
complexity of resource systems and the
traditional institutional response of '"pass-
ing a law" when something goes wrong have
contributed to this trend. Certainly, laws
and regulations should be the product of
planning rather than the reverse. To achileve
a better balance between the legal system and
the planning process, a comprehensive review
of resource related laws and regulations
should be undertaken. In addition, research
should be supported and implemented to
investigate alternative approaches to regula-
tory and enforcement methods for countrol
of resource use.

Recommendation 7:

An independent task force should be
established to review and evaluate
existing legislation and regulatory
controls to determine the degree of
conflict, duplication, and overlap that
presently exists aund to identify
appropriate corrective methods. This
task force should work closely with the
congressional offices and staff.,

Recommendation 8:

A research program should be instituted
to identify and develop methods of
controlling resource uses that encourage
self-disipline through a system of
incentives and education rather than
through direct enforcement techniques.

Methodological Issues

The major conclusion of the present
study concerning the methodolegy for inte-
grating water resources and land planning
pertains to the degree of fragmentation and
incompatibility that presently exists.
Further, most methods that are employed in
planning studies tend to be inaccessible to
the majority of decision makers. A detailed
analysis of the 1issues and problems that
characterize the methodology for planning has
been presented by Mulder in another study
(Keith et al., 1977). Much effort and money
could be saved, and planning made more
effective, if there were more concensus and
agreement about methodological procedures.
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To develop a practical concensus, a two-
pronged approach should be implemented
focusing on the methodological framework or
models that are appropriate and method-
ological procedures that can be used, and
the specific methods or techniques that can
be applied. Standards should be developed as
has been done by some professional societies
in other fields, and more training should be
undertaken.

Recommendation §:

A major effort should be launched t>
establish guidelines and standards f{or
methodological procedures for resource
planning. The effort could be imple~
mented similarly, to> that used in
developing the "Principles and Stan~
dards. "

The coptimal implementation of comprehen~
sive, integrated planning programs must
involve the development of an appropriete,
methodological framework and special models
to meet complex reguirements. These include
the resclution of multiple goals, objectives,
and interests; the organization of activities
and decisions at several levels; and the
analysis and presentation of large amounts of
information. It is not clear what the
trade offs would be in promoting the general
use of one broad methodological approach
versus use of a variety of models and
methods according to the tastes of individual

planners. In any case, there is a need to
learn more about the methodological ap-
proaches, procedures, and methods that can
best be applied in integated resource

planning efforts.

Recommendation 10:

A study should be conducted to determine
the methodological state 2f the art with
respect to comprehensive, integrated

planning to identify methodological
needs, limitations, and potentialities
to effect improvements in the integation
of water, land, and related areas of
planning.

Implementation
Given that the ubiquity of plan imple-

mentation problems 1is generally recognized,
it is remarkable how 1little systematic
knowledge is available about implementation.
Comprehensive, integrated planning presents
an embarrassing case~in-point because of the
official rhetoric that has long characterized
this type of planning without much attendant
practical success. The iwmplementation of
comprehensive plans in an integrative manner
has by most standards not been successful.
Some have attributed the lack of success to
the nature of comprehensive planning but the
arguments have been theoretical in nature and
cannot be said to be conciusive; however,



equally strong arguments in favor of compre-
hensive planning have been made. Certainly,
it is not clear what combination of factors
in the planning context or in the planning
process tend to block implementation.
Considering the monetary and manpower re-
sources that our socliety 1in devoting to
large~scale comprehensive policy development
and planning, there is an increasingly urgent
need to know more about implementation.

g3

Recommendation 11:

Research should be supported to deter-
mine what factors promote or block
sucecessful plan implementation, and
to identify how various planning con-
texts and approaches are influenced by
these factors.,
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APPENDIX A ,
SURVEY PROCEDURES AND RESULTS

A general opinion survey of 2 sample of
residents of the Uintah Basin was conducted
between March 5 and March 10, 1976, by the
Opinion Sampling Research Institute. The
purpose of the survey was to identify
public attitudes regarding land and water use
and perceptions of natural resources planning
issues. A sample of 300 basin residents was
drawn, proportionately stratified by area and
sex to insure a representative group. The
sampling error was determined to be not more
than + 5.5 percent at a 95 percent confidence
level Demographic characteristics of the
sample sre summarized in Table A-1. Tele-
phone interviews were used for 100 in-
dividuals and the remaining 200 were inter-
viewed in person. The open eunded format of
the questions produced a range of responses
that are not amenable to statistical summary.
A verbal summary of response patterns 1is
provided instead.

Responses to question one of the survey
{(What are the major uses of water in your
area?) fell into one or more of four general
water use categories: municipal, agri-

Table A-~1. Demographic characteristics of
Uintah Basin survey sample {(n =

300).

Characteristic Number Sampled
Area:

Roosevelt, Utah 70

Vernal, Utah 105

Rangely, Colorado 35

Fort Duchesne, Utah 10

Rural Areas¥ 80
Sex:

Male 150

Female 150
Age:

Under 30 85

30-44 g5

45 and older 117
Length of Residence:

5 years or less 87

More than 5 years 213

#Tncludes Altamont, Arcadia, LaPoint,
Neola, Randlett, and Myton

cultural, industrial, or recreational water
uses. Residents of towns mentioned municipal
uses most frequently while the rural partici-
pants mentioned agricultural uses most
frequently. Of the municipal uses, domestic
uses and then commercial uses were re-
currently mentioned. Agricultural uses were
the second most repeatedly mentioned water
uses. Irrigation was the most commonly named
agricultural use, followed by stock watering.
The third most commonly enumerated caterfory
was industrial uses, including water f{or
extraction of oil and gas, electrical power
generating facilities, and mining operations.
The least recurrently enumerated category
was recreation.

Culinary and irrigation uses were the
most frequent replies given to question two
(Which one of these uses do you consider the
most important?). Respondents from rural
areas were more likely than town residents to
rate agricultural uses most important.

Responses to question three (What are
the major uses of land in your area?) fell
into one or more of four general lanc use
categories: agricultural, industrial,
municipal, or recreational land uses. With
the exception of the Rangely area, where
industrial oil well production was listed as
the major use of land in the area, agri-
cultural uses were most often cited. Next in
industrial activities was the second most
frequently cited land use, including c¢il and
gas production and mining (phosphate and
asphalt). Municipal uses was the third most
frequently mentioned. Recreational uses with
hunting, then game refuges, then scenic
wilderness, and finally off-road vehicle use
were the least freguently cited land uses.

The residents of the basin overwhelm-
ingly listed agricultural land uses (crop
farming, ranching, and grazing) as the most
important (except for Rangely respondents who
tallied industrial oil production first,
followed by industrial uses {(oil), municipal
uses (housing and commercial), and recrea-
tional land uses. In answer to guestion five
(What gqualities or attributes would you list
as valuable or important in the land around
your region?) the majority of the respon-
dents stated that the land was rich in
natural resources--o0il, gas, oil shale,
forests, phosphate, and other minerals and
fthus very productive. Fertility of the land
for c¢rop farming, gardening, and pasturing



and grazing of stock were frequently men-
tioned. The sceniec beauty or aesthetic
gqualities of the land and geocgraphic remote-
ness from large urban centers was often
cited. The recreational potential of the
land was also mentioned, as was the abundance
of open spaces. Geolopgic features were
credited for providing the residents with a
fairly dependable supply of water from the
mountainous watershed area.

In replying to gquestion six (What
qualities or attributes would you list as
valuable or important in the water around
your region?), most of those surveyed felt
that the water in their area was soft, clean,
pure, clear, free from mineral contamination,
abundant, readily available, and tasted good.
Rangely respondents, however, said their
water was dirty, teoo high in mineral content,
and tasted terrible. In addition, water was
valued because it provided for elecirical

power and, through irrigation, made the
land productive. Recreation potential,
especially fishing, was also mentioned.

The Ute Indians valued the economic profit-
abllity of their water rights, Tribal
waters service many of the surrounding non-
Indian municipal, agricultural and industrial
activities.

A substantial majority of the respon-
dents felt that the key water issue (question
seven) was the controversy over the Central
Utah Project which would send water out of
the basin that was needed for the growth of
the Uintah Basin. Many respondents felt that
there was a shortage of water in the basin
and that residential hook-ups for sewer and
water were difficult to obtain. Several
persons felt that there existed a conflict
between agricultural interests in water and
the use of water for culinary purposes to
accommodate the growth of the cities. Other
respondents pointed to the dispute between
Jtah and other states over the water rights
to the Green and White Rivers. Some of the
residents polled complained that the price of
water was too high and that it was very
difficult to obtain water rights. Several
persons noted that water supply delivery
systems were in poor condition and that much
water was wasted. The Ute Indians surveyed
felt that the key water use issue was the
controversy over tribal rights to water in
the area. Rangely residents felt that the
key 1issue was the poor quality of water in
Rangely.

In responding to question eight (What
do you foresee as the major water use issues
in the next 5 to 15 years in your area?),
the participants thought that there would not
be enough water available to sustain the
growth of the region. They pointed to the
Central Utah Project sending water out of the
basin and to the dispute between Utah
and other states over the water rights to the
Green and White Rivers. Because of the
anticipated shortage of water, the residents
saw a conflict between municipal, agri-
cultural and industrial interests 1in the
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available water. Most respondents foresaw
housing and commercial building and cil
shale development driving the farner out of
the area.

Question nine (In your opinion what are
the major land use issues 1in your area
today?) responses pointed to conflict
between municipal and agricultural interests.
The increased use of land for residential
and commercial building 1is reducing farm
acreage and forcing the farmer out of the

ci

area. Residential and commercial construc-
tion is also presenting a zoning problem.
Many respondents felt that their property

rights were being violasted by the cities?
zoning ordinances. Others complained that
the city government was not allowing the town
to grow and that building permits were

difficult to obtain. Several particirants
thought that the price of land in the area
was too high. Numerous persons protested

government control of much of the land in
their area for conservation and were es-
pecially upset with the Bureau of Land

Managments' control over grazing rights and
the high cost of grazing fees. Some pecple
metioned the controversy over possible strip
mining for oil shale, the disposition of
spent shale, and problems with reclaiming the
land and preserving the natural environment.
A few residents grumbled over the dwindling
game population, the closure of some grazing
areas to off-road vehicles and the control cf
much of the land in the area by the Ute
Indian tribe. Several Ute Indians complained
that attemps were being made to take parts of
the reservation away from the trite.

In replying to gquestion ten (What do you
foresee as the major land use issues in the
next 5 to 15 years in your area?), many of
fhose surveyed stated that the development of
0il shale could ereate growth and environ-
mental problems in the area. Many respon-
dents expected increased housing and commer-
cial construction fo substantially reduce
farming activities in the area and predicted
conflicts between developers and agricultural
and environmental groups. Several parti-
cipants foresaw further subdivision and
zoning ordinances which they believe would
interfere with their property rights. OQOthers
foresaw increased land values, the possi-
bility of uncontrolled building patterns and
problems associated with strip mining for oil
shale, reclaiming the land and disposing of
the spent shale. Many respondents predicted
increased government land use control in the
area for environmental purposes and further
conflicts with the BLM over grazing permits.
Several people thought that the dispute over
Indian ownership of much of the land 1in the
basin would be a significant land use issue.

Of the 300 persons interviewed in the
Uintah Basin, only 11 disapproved and 28
didn't know if they approved or disapproved
of o0il shale development ({(question eleven).
0f those disapproving or who didn't know, the
majority were farmers, retired farmers or Ute
Indians who felt that oilshale development
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would ruin the rural atmosphere of the
area or damage the land.

Question twelve (What problems, if any,
do you foresee which would limit the develop-
ment of ©il shale in your area?) evoked the
following answers. Most of the participants
in the survey thought that the primary
problem would be the cost of developing the
0il shale and the lack of public and private
funds. Secondly, they felt that environ-
mentalist groups and the EPA would limit
development in their opposition to strip
mining and air and water pollution. Environ-
mental disputes over the construction of a
new dam on the White River was sometimes

given as an exanmple. Third, the respondents
anticipated a shortage of water impeding
development and a conflict over what in-
terests would obtain the scarce water--
municipal, agricultural, or industrial.
Fourth, government red tape, controls, and
regulations were viewed as creating uncer
tainty and interfering with the development
of o©0il shale. Other responses included
concern over the slow development of oil
shale technology, the lack of local skilled
workers, the adequacy of infrastructure to
accommodate the expected influx of workers
and their families, the opposition of some
residents to the expected rapid growth, the
inadequate planning to deal with these
problems.

QUESTIONNAIRE FORMAT

Hello. I'm

from Opinion Sampling Research Institute.

We're conducting a public opinion survey concerning water and land uses
in your area. May I have five minutes of your time?

1. What are the major uses of water in your area?

2. Which one of these uses do you consider the most important?

3. What are the major uses of land in your area?
4. Which one of these uses do you consider the most important?
5. What qualitites or attributes would you list as valuable or impor-—

tant in the land around your region?

6. What qualitites or attributes would you list as valuable or impor-

tant in the water around your region?

7. In your opinion what are the major use issues in your area TODAY?




8. What do you foresee as the major water use issues in the next 5 to
15 years in your area?
9. In your opinion what are the major land use issues in your area
TODAY?
10. What do you foresee as the major land use issues in the next 5 to 15
years in your area?
11. Do you approve or disapprove of oil shale development in your area?
approve 1
disapprove 2
don't know 3
12. What problems, if any, do you foresee which would limit the develop-
ment of oil shale in your area?
13. What is your age?
less than 30 1
30 ~ 44 2
45 - 60 3
over 60 4
Refuse to answer 5
14, What is the occupation of the head of your household?
15. How long have you lived in this area?
5 years or less 1
6 ~ 15 years 2
16 - 30 years 3
over 30 years 4
16. Education less than High School 1
High School Graduate 2
some college 3
College Graduate 4
Trade School 5
17. Sex
Male 1
Female 2
18. What clubs, groups, or organizations do you belong to and how often
do you attend their meetings?
Percentage of Regular
Name of Organization Meetings Attended
o 1/4 i/2 3/4  All
0 1/4 1/2 3/4  All
0 1/4 1/2 374 ALl
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APPENDIX B

COMPUTER DOCUMENTATION

The small scale application of the IRUM model was programmed for
use on the Burroughs B6700 machine. The included printout shows the
program and its related subroutines in their entirety.

The following data shows the machine requirements for the current
size of the IRUM model.

NO ERRORS DETECTED. NIUMBER OF CARDS = 110.

COMPILATION TIME = 25 SECONDS ELAPSED. 1.73 SECONDS PROCESSING.

D2 STACK SIZE = 14 WORDS. FILESIZE = 140 WORDS. ESTIMATED CORE
STORAGE REQUIREMENT = 1115 WORDS.

TOTAL PROGRAM CODE = 669 WORDS. ARRAY STORAGE = 276 WORDS.

NUMBER OF PROGRAM SEGMENTS = 7. NUMBER OF DISK SEGMENTS = 45.

PROGRAM CODE FILE = (480047)IRUM ON PACK, COMPILER COMPILED ON
10/05/76 (FORTRAN ON PACK)

In addition to the program cards, the model utilizes the standard
Burroughs B6700 control card deck:

- Job "I.R.U.M.V

-~ User user number/password
Begin

-~ Compile IRUM fortran

- Data

oo
1

N
{;ProgramAdeck}
/

R - Data file 5

B
{%ata deck }

v

R -~ End job
The R in column one represents the required invalid punch for control cards.

Input Data Requirements (Variables and Values):

Variable A
Column(s) Format: 5f11.3
1-11 The variable (A) is a ten digit variable
12 - 22 which represents the projected levels
23 - 33 of the factor. Five values are inputted
34 - 44 for each factor being considered.
45 - 55
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Variable B

Column(s
1 - 11

12 ~ 22
23 - 33
34 - 44
45 - 55

Variable ANAME

)

Column(s)

1 - 24

Card Ordexr

Card No.

Card No.

Card No.

1

10¢

Format: 5f11.3

The variable (B) is a ten digit variable
which represents the original states of

the factors being analyzed. Four cards

must be used with the value (.001) in-
serted in cases of asymmetrical relationship.

Format: 4A6

The variable ANAME represents the names of
the five factors being analysed. TFive cards
are inputted, each with one factor name.

Five projected levels for factor
Five projected levels for factor
Five projected levels for factor
Five projected levels for factor

I B

Original state levels for the factors
Original state levels for the factors
Original state levels for the factors
Original state levels for the factors

Name of factor
Name of factor
Name of factor
Name of factor

£ W™



601

£6700/8770¢ FORTR &K CoMPILATILIONRN M AR K 2.8.060

GIMENITIT AL&»S)YeBLSs 54,0 4,5)»NUB»B,4) » ANAUECL» )5 F( 4y )

130 FORMAT(ST 11.D)

105 FUP“AT (42 8)

300 FORBATI™I"TFO,"T R Y ¥ MCOEL APPLICATION®™»//7) .

305 FORMAT(// T 20" IRRIGATED ", T 40 011" »T60»" AGRICULTURAL "™, T80
I IHDUSTRIAL®e 7100, " T, 04S¢ ™2/ 0120, "ACREACE"» T4, "PRICUCTION",
CTO " HATE B, T35, "HWATER™»T1CC, "(TONS "/ 120, (ACRES )™,
ITE0»"(8BL S )" » 101 +"CAC, FTLI"SYE0," (1 Ce FTL)"0)

310 FORMATOZ2X F BN T22s135T40,12,765,13,T84,13,T101,13)

306 FORMAT(/Z 1005000

313 FORMATC// »T42+" IRRIGATEC ™ s 1€2 »"CIL" »TRZ2 " AGRICULTURAL", 102,
I INDUSTRIAL"» 7122, "T40.S5e"» /5742, "ACREACE",T62, "PRUDUCT ION"»
ETES» " MATE R +T 105 "HATER™, T122»"(TONSI™ /TL2,"ACRES)I ™)

62,7 NBLSIT»TAT,"AC, FTLI"sT102,"CAC. FT.O)™)

316 FORMATOIX,4A6,F .15 T42,13,T62+13,185,13,T104,13,T7122,13)

333 FORMAT(Z2X »F BaCr TZ0sFB a0 T40sFELQrTHO,FAZ2T80,F 8.0, 1100,F8.0)
R=] :
00 11 I=1.4
READ(S,1C00YCACT 20 Yo d=1s5)Y - - R Coeme T e e

REAC{S.10C)(C(Tsddsd=1,%)
11 CONTIAUE C
D37 I=1s4
DO 7 CG=1,5
- FLI»6)=AL1, 0 . T e o ‘ T
7 CONTINUE
00 12 I=1.4
- READ(S,10SICANAMECTL » 02 sd=154)
12 CONTINUE
CALL PROGPAK(BsF»R)
WRITE(S »36G0)

HPITE (R ,275)

DD 44 L=1,4

HRITE (65306 )(ANAMECLsK)IsK=1,4)

GO 43 J=1,5

ARTTECH #3330 M Lr JII» (BUIsK sl IrK=155)
43 CoHTINUE ‘ .
&4 CONTIRYE

CALL FNEPAK(T,C.N)

HRITE(6,3C0)

00 S4 L=1+4

WRITE(H,3G5)

HRITE (A »3NH){ SNANF(LaK)»K=1,4)

20 3 J=z1,.5

WRETZ(HIL10IC AL JI e INCISKsL I K=1,s5)
53 CONBTIMUE

AONDAY,

IO OGO OOO 0O OO aOOOnN o0

SO0 Oon

OO aOOOoOoO0Oon

S TART

D02:00080:0
ggz:0c00C:0
9G2:000Cz0
002:000¢C:0
002:0000:¢6
002:0G60GC: 0
002 :0000: 0
002 :0C00:0
0062 :000C:¢Q
002:600C:0
002:000C:Q
002 :0C0GC: 0
002 :00Cu 02D
002 :00830:¢C
002:000C:0
002:0000:¢
002:0030:0
002:0000: 4
gg2:0002:¢

11/779/76

F SEGMENT €02

01:50 PH

FIR IS CON6 LONG

0Q2:0010:22
00222001822
002:0020:3
002:0022:0
002 :0023:¢C
002 :0028:0
002:0020:22
Q23002029
Q02:0038:22
002:00%D23
002:004Cz0

FIB IS €006 LONG

0Q2:004 422
002:0043:2
002:0049:0
00236096122
302:0057:0
G2 1506 9: 7
302:005K23
002:0060%4&
0C2:0670622
Q02:007 4:2
¢U2 1507520
022008792
03230049682
Q0202870
G02:0099:2



011

54

7h
75

25

22

23

CONTLAYFE

R=1

CALL PROPAK(B,F LR}
CALL RNVFAK(BICaN)

WRITE (6 2300)

DO 75 J=1,%
WRLTL (6 #3513

0D 76 L=ish

HRiTE(éa316)(A\AM£(L;K)pK-l»&)»(F(L’J)):(N(J:KpL)-K =1,5)

CONTINYE

CONTINUE

SUBRRUTINE PROPAK(HSF R

DIMFNSICN BLSe5+86)sF( 4+5)

DI PZ %=1,5

BlFs1rtd=a(02

BUXpZs 1 Y=0157 16P4~( 4,50 4F L1581}V .265
B{X,3,13=1311703/F(1,K}
BUK»h,»1)=15710RE~{4 . 5S0*F(1,X2]

BUK»S»1 3= 2265F (L ,K))45C7F. 57
IFER.EQ.0Y 6N 10 258 ’ /
FO2.K)=3{Xs2» 1)

FU3:K)2hL,36+F (1,K)

F(A»”h?(!‘»:&;li

BUK 1202019716840 .2652F(2,K)))/4.56
BK»2Z,2)=.0CL
BIK»3,23¥=(157 184~ .265+F(2,K)))/ 268000
B(K,6,2)=.00C1

BU¥ 5232001571080 J2ES4F(2,K1))176.561%.2965)+5076.97
BUR L3 )=FL oK) 4.5

B K,Z+3)=(1571RRL=F(3,K)) /.76
B{rK-3,3)=.0C1

BUFrt w3 ¥=1571084=F (3, %) i
B S, 3=0(FL 3,%)/4.56)1%.25ES5)5076.97
BURK,1,43201571084=F(4,K))/74.5¢
BUK»Z2543zF{hrK)/,265
BUK,3,4)=(1571684~F (4 ,K})/288(0C
S(K»babY=,001

B(K»S5,4)=CL 1571684~ F(&rK})*-0“3@3)43075a069 - -
CONTINUE

00 23 T=1.,8

D0 23 $=1.5

00 23 K=1,5

IF(BIXsrSsTIaEQ.a001) B(KeS»T)=" A
CONTINUE

RETURN

END

xRN ErNoNeNoleNe e

[rBeNsEzErEvRxEes s Er Rl aNolvRsReNoN el oRe Ny RoNeNalieNeNe el +ie el ie el

START OFf

Q02 :0028: 2
002:0090 4
Qeg:o0nre
G02 :0CACs s
002008323
Q0231004732
002:0948: ¢
0C2 3QCACs 2
002:0CAD:0
002 :1p0C7:2
002:00C9:3

005:06002¢C
0uS 0C0C0
2053000620
2553000130
085 :0GL 421
Q0% 10001552
0C5:0014:3
0051001024
QNS 002422
005:00252 3
0053000934
Q05023023
00%:003 423
Q05 :003¢€:2
Qa5 :0n42%1
0C5:0606C32
005 :0C502 1
0CS 005032
005 :006 422
N85:006Cz22
009:0C87C3 1
0053007623
005 :0C08C22
05 :00688:2
005 :0CRES 2
U0S 0N B:2
005 :0NYAs Y
305 00AL?
a5 10040633
G05:00A83¢0
005:00A92¢C
Q03 :00AA: 0
Q05 :0CBA21
005:008C:4
305:0080z21

SEGMENT 005 IS (0C3 LONG

SEGMENT 005



Til

START OF SEGMENT 006

SUBROUT INE RNXKPAK(B.CoN) C 006:003C20
DIRENSTCON B(5+5»4),C04sS)eN(5:55,54) C 006:0000:0
TC0 31 J=1.5 C 006:000C:0
0U 31 L=1+4 C 006:0001:0
DT 33 K=1.5 C 0061:0002:4
IFCBCIrKal)aGTula G220 L K YO INTL3CUr KoL) WLT 115 *CLL K DI NCUr %, LY 21 C 00C%:0003:0
IF(BUUs X L) ufiEe 1u 1540 (L K)o INDL B KoL) LY. 13540 (LK 3) NCJ,K,L)=? € 0061:0017:5
IF(80Js Ko L)GEL 1. 350C (LX) HOJsK,L D=3 € 0C5:30020:0
IFEBUU KLY WGl 98000 LaK) CANDLBUUSKI L) LE L1022 CL,KY INCISK AL )I=D € 005:0039:°%
IF(BUIs %o LI WBE. BExClLsK)LAND GBI SR sL )WL e FB2CLL KDY B { Up Ko LY =1 C 0C5:024E:5
IFLBU U X L) B 6 CllaR) WARD B PR LYol TL o B85vC (Lo KD NOJSK,L)=w2 C 006:0C6420
IFCECUr o L) al T ub SeCOLsKY ANDLBOI K 5L 34 6T 40 001} NCJIPKoL)=-3 ) € 0061:0079:1
NCJrSoL)=MJrSr ) 20 ~1) C 006:0088:2
IF(BUJs Ko LY WENLL001INCISKSL)I=" b C 0061003722
IFCBUJrKp LY EQL" TINCIsKPLY=" " C 0063009831
CONTIKNUE € 006:0CAB:1
RETURN C 006:00AC:4
END C 006:00A0:1

SEGMENT 006 IS 0082 LONG



A%}

IRRIG ETED
2348C00.
295C00.
310600,
273C00.
25000G.

IRRIGATED
ACREAGE
{ ACRES)

ACREAGE

[ AN ENE &
LA 2R X ERE
LA RN N
whkkdaN
LA SR EEE N

UIL FROCUCTION (BBLS.)

100C0Q.

50€400.
258 C00.
1250C00.
1G30C00.

ACFPE FEET
800C00.
1600 C00.
1303700,
750¢00.
1€543¢00.

ACKE FEELT
26484
1004000,
250CG0.
350600,
425C00C.

AG.

IND.

338356 .
61762,
130139,
272025.
2ARS554 .

WATER
1756439,
21923a.
2858959,
1664474,
2T4123.,

WATER
138860,
122738,
289843 .
267913,
251466.

0IL
PRODUCTY ION
(881S5.)

975109 .
AS4657 .
596543
1284845,
162899%6.

K&k kk k& &
AR S AR S N
Rak b &k A
AER AT AN
k& Ak bR &

2912015.
2157298.
1011260,
3100694 .
1213902.

29940 .
377358 .
9431396,

1320755.
1603774 .

I RU M MODEL APPLICATION

ACRICUL TURAL
WATER
(AC. FTo)

£.55
haotS
44273
4.6
5.23

5.37
S.41
5.23
431
haSh

LAR S
LALE 2 4
LET R4
* kR
* hk*

5437
a1l
4.59
ha24
5.98

INDUS TRIAL

#ATER

(AC. FT.)

23%404 .
226484
1530846
340484,
431634 .

AR E B ER YN
L2 AR TS 2B
*hkk kk £k K
LES TR E N1

EX T ET TR

T7T1h 34
571634 .
267994 .
521084 .
321684,

LR BTN Y ST
Rk AN AN R
LR RS T S 1
(XA R R YN
LEE R S5 2 2%

20469,
925 44 o
26952 .
851 32.
r9202.

105541,
1064 ¢ .
102963,
BO732.
IN040 .

ST S5 .
706059 .
89844 .
53843,
8634,

86333 .
82372 .
74250
658902 .
64861 .



¢11

IRKRIGATED

258 cQc.
295C00.
310C00.

270600, -

250C00.

IRRIGATED
ACREAGE
CACRES)

ACREAGE

A RK&

IRRIGATED
ACREAGE
CACRES)

* oW
LR 2
* %ok
* % &

GIL PRCDUCTION (BBLS.)

100C00.
50C0C.
2506920,
125GC€00.
1000¢C00.

ACFE FEET
£00G0G.

- 1600C00.

1303700,
750€00.
1250C00.

ACRE FEET
26 kAL,
100€00.
£50C0¢.
350C000.
425G00.

IRRIGATED
ACREAGE
CACRES)

AG. HWATER

IRRIGAYED
ACREAGE
CACRESY

IND. WATER

-3
-3
-3
-3
~3

-3
-2

Y
-3
-1

-3
-3
-3
-3

OIL
PRODUCT ION
(BBLS W)

Lt W A N AN

0IL

PRODUCT ION

(EBLS o)

LR 2
LN 4
LR R 1
LA S 3
LER ]

gIL
PRODULT 10N
(BB L5.)

Lok Wm A A W

gIL
PRODUCT ION
(BBLS )

[ BV IR VoI PRI PR

I rRU

Mo MODEL

AGRICULTURAL
HATER

(AC.

FT.}

AGRICUL TU RAL
WA TER

R & Y

Flu)

(= R Y

AGRICUL TUFAL
HATER

(AC.

FTe)

L2 &
ke &
LR R
Kk
L8

- AGRICULTURAL-
HATER

{AC.

FT.)

L o B o V]

APPLICATION

INDUSTRIAL
HATER
(AC. FT.)

-1
~1
=3
2
3

INOUSTRIAL
HATER
CAC. FT.)

* &k
& k¥

- - e k&

&K
LR 2

INDUSTRIAL
AATER
(AC. FT.)

(R R R TR YY)

INDUSTRIAL
HATER
(AC. FT1.)

* %
* &k
* wk
L 3 ]
* k¥

T.D0.5.
(TONS)

TQDQS‘

(TONS)

- O AN

T.0.5.
CTONS)

[AS NS TEAS P
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IRRIGATED ACREAGE
GIL PRODUCTION (B3LS.)

ACRE FLET AG,

ACRE FEET IND.

IRRIGATED ACREACE
UIC PROCUCTION

ACRE FEET AG.

ACRE FEETY IND.

IRRIGATED ACRIAGC
OIL PRODUCT ION (8RLS.)

ACRE FEET AG.

ACRE FEET IND. WATER

ITR [GATED ACREAGE
OIL PRODUCTION (BBLS.)

ACRE FEET AG.

ACRE FEET IND. WATER

IRRIGATED ACREAGE
OIL PRODUCTION (B3LS.)

ACRE FEET AG.

ACRE FEET IND.

Z8A0C0.0
9731(9.4
131328G.0
2584C4 .0

Z2956CC.0
ES54656 .6
1365200.0
226484 .0

J1occo.0
596543 .4
14136CC.0
158084.0

2700C0.0
1284845.3
12312¢0.0
340484 .0

Z500€C3.0
162893642
11460C0.0

43168440

IRRIGATED
ACEFACE.
ACRES)

* &k

-3

4]

-3

IRRIGATED
ACREACE
ACRES)
* &

-3

1

-3

IRRIGATED
ACREAGE
ACRES)
LY ]

~3

1

-3

IRRIGATED
ACREAGE
ACNES)
*na

-3

-1

-3

IRRIGATED
ACREAGE
ACRES)

* ok

-3

-1

-3

R U K KODEL

CIL
PRODUCT IDN
(8L L)

3 .
& ki

3

3

OIL
PRODUCT ION
(BBLS.)

3
* k&

3

3

OIL
PRODUCT ION

(BBLS.)
: 3

R
3
3

1 (R
PRODUCT ION
(B3LS )

3
*hx

3

3

O1L
PRODUCT 3ON
(EaLS.)

3
X k%

3

3

APPLICATION

AGRICULTURAL
WATER
AC. FT.)
: €
¢

k¥ &

¢

CAGRICULTURAL

WA TER
AC. FT.)
~1
1

* Wk

1

AGRICULTURAL
WATER
AC. FT.)
-1
1

wh &

1

AGRICULTURAL
WATER
AC. FT.)
1
-1
* &k &

-1

AGRICULTURAL
HATER
AC e FTad
2
=1
kk &

-1

INDUS TR IAL
WATER
(AC. FT.)
-1
sk
3

* %k

INDUSTRIAL
WATER
(AC. FT.)
-1
* k¥
3

* ke

INDUSTRTAL
WATER
(AC. FT.)
-3
% & &
3

* & &

INDUSTRIAL
HATER

CAC,. FT.,)
K

XX
3

* hk

INDUSTRIAL
WATER

(AC. FTa)
3

* Rk

3

* k&

Tl oS5
( TONS)

NG oD

T 0.5
{TONS)

TeD.S.
( TONS)

-1
-1
~1

1

TD4Se
{ TONS)

B} pb s s

TaDuSe-
CTONS)

NS e b
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