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CHAPTER ONE

THE PUBLIC INTEREST AND CORPS PLANNING

The concept of water resources decision making in the public interest
1s both fundamental and elusive. It is fundamental in the sense that both
legislation and Corps guidance indicate that the public interest is to
serve as the basis for decision making. It is elusive in the sense that
there is continuing confusion and debate as to what it means to say that-
a water resources action has been decided upon on the basis of the public
interest. This report seeks to reduce this confusion.

Although it is customary to specify the purpose and scope in the
opening pages of é technical report, it is convenient to employ a slightly
different format herein. Thus, this chapter begins with a discussion of
alternative perspectives ;hat have been suggested for defining the public
interest. It then provides an overview of the decision making involved in
a typical water resources planning study. Finally, it presents the pﬁr—

pose, scope and organization of the remainder of the report.

DEFINING THE PUBLIC INTEREST

A widely agreed upon basis for ranking alternative Federal water
resources plans is the concept of the public interest., For example, in
" the River and Harbor and Flood Control Act of 1970 (P,L. 91-611), the
Congress required that a recommended action be "in the best overall pub-
-116 interest." This requirement was subsequently included in Corps of
Engineers guidance [U.S. Army, 1972]., If it is accepted that the con-
cept of the public interest provides the basis for plan ranking, questions
‘remain as to how and by whom the public interest should be defined and
determined., These questions have been the subject of debate by scholars
for generations.* Although tﬁese questions are difficult to deal with,

they are inescapable if decisions are to be made in the public interest,

® See, for example, Meyerson and Banfield [1955, pp.’322-329].
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The approach followed herein is to analyze water resources planning
and decision making by focusing on the following two sets of fundamental
questions:

1. What factors should be considered in ranking alternatives? That

is, what factors comprise the public interest in any given decision

making situation? Also, how and by whom should such factors be
defined? . _

2., How should the factors be weighed relative to one another so

that the "trade off" analysis required in ranking alternatives can

be carried out? In particular, whose "weights" are relevant, and

how should weights be determined and utilized in ranking alterna-

tives?

This report examines several approaches that have been used to determine
the public interest in the context of water resources decision making.
For each such approach, the report elaborates on how the above mentioned
factors and weights are detefmined.

During the past few decades, there have been varyihg‘degrees of direct
citizen involvement in determining the factors and weights used as a basis
for Federal water resources decision making. "During the 1950's, for ex-
ample, factors ahd weights were determined by the Congress, the Administra-
tion, Féderal agency personnel and various special interest groups. The
coﬁcept'of economic efficiency played a central role in plan ranking.
Moreover, with a few notable exceptions, individual citizens seemed content
to leave water resdurces.decision making in the hands of various authorities
charged with the responsibility for making such decisions.

In the 1970's, however, individual citizens (generally acting as members -
of citizen's groups) seem.huch less content to leave Federal water resources
'plaﬁning and decision making to those charged by Congfess_and the Administra-
tion to carry out such activities., The increasing volume of citizen
initiated litigation concerning the environmental and social aspects of Fed-
eral water resource proposals is one reflection of the public's increased
desire to become involved in water resources planning and decision making.

The aforementioned variations in the level of dipecticitizen involvement

in the delineation of factors and weights is also reflected in the literature
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dealing with theories of democracy. At one extreme, advocates of what

is sometimes referred to as "democratic elitism", argue that determination
of the public interest should be made by elected officials, or those acting
with authority granted by elected officers.* Individual citizens partici-
pafe in public decision making by voting, periodically, for repre;entatives.
At the other extreme, advocates of a "participatory theory of democracy"
see the public interest as "measured not only by the correctness of the
decisions reached (the product), but also by the extent of public partici-
pation in reaching them (the process)" [Schafer, 1974, p. 494 et. seq.].
Direct citizen involvement in determining factors and weights is considered
essential by advocates of participatory democracy. As Schafer puts it,

the forms of citizen involvement called for include "defining problems and
proposing, discussing, planning, making and'implementing the decisions which
affect their [i.e., the citizens] lives" [1974, p. 499].

‘'The extent of direct citizen involvement in the determination of factors
and weights is thus seen as a central issue in water resources decision
making in the public interest, If it is assumed that.the environmental and
social consequences of proposed water resources developments will continue
to be a source of great concern, it can be expected that citizens will
attempt to participate directly in water resources planning and decision
making, More specifically, individuél citizens and citizens groups will
attempthto be involved directly in the determination of factors and weights
during various stages of planning. Ané to the extent that they are not sat-
isfied that their concerns have been given adequate considerati;n, citizen's
groups will be likely to continue their reliance on the courts in an effort
to influence water resources decision making. .

_ In the remainder of this report, the discussion of water resources
decision making in the public interest is carried out at a less abstract

level. The report focuses on the planning and decision making associated with
Corps of Engineers pre-authorization studies. An overview of pre—authorization
planning and decision making is presented below, following wﬁich the principal
argument of this report is outlined and the 6rganization of the remaining

chapters is presented,

'* For a discussion of democratic elitism see Schafer [1974], or, more generally,
Bachrach [1967].
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THE NATURE OF DECISION MAKING IN PRE-AUTHORIZATION STUDIES

The decision making process for Corps of Engineers pre—authorization
type stﬁdies can be conveniently thought of in terms of three parts:.
(1) district level planning, during which time a great deal of information
is generated regarding concerns and alternative actions, and a proposed
action is ultimately recommended; (2) formal reviews of the District's
recommendation, where interested publics, local,.state and Federal
agencies, and the Corps hierarchy are given opportunities to examine the
basis for the District's recommendation and to propose modifications;
and (3) program level decision making, where the District's recommendation
is compared with the many recommendations made by various Corps District

*
offices for purposes of program budgeting and appropriation.

District Level Planning

A pre-authorization planning study typically involves the collection,
analysis and evaluation of a great_déal of information relating to: (1) the
identification of water related problems and concerns, (2) the delineation
of alternative actions, and (3) the description of environmental,. social and
economic effects associated with the alternative actions. This process of
information generation involves a considerable degree of implicit and explidit
decision making regarding what is or is not to be considered in the planning
..study. .

The District Engineer is the nominal decision maker at the district
level, since he is charged by the Office of the Chief of Engineers with
making a recommendation for action. Inasmuch as the process of generating
information influences the nature of the District Engineer's recommendation,
there are many others involved in decision making at the district level. These
"decision makers" include all those who participate substantively in the plan-
ning process, and may be categorized generally as follows:

1. The District and/or Division staffs involved in undertaking the

planning study and making recommendations to the District Engineer;

* For a more complete discussion of pre-authorization planning, see the
manual prepared by the Board of Engineers for Rivers and Harbors [U.S.
Army, 19741,

1-4




2.  The representatives of local, state and Federal agencies who

may participate in the District's study effort through routine inter-

agency coordination; |

3. The individual citizens and interest group representatives who

may take part in the District's planning through public meetings,

citizen advisory groups, etc.; and,

4. The local or state organizations who will participate in sharing the

cost of actlvities recommended by the Corps. |
In effect, the District Engineer's_decision is.shaped by a myriad of individual
decisions which are made by those who collectively participate in the planning.

The existence of a multiplicity of decision makers at the district level
is corroborated by results from a study of Federal water agency decision
making by Ingram. She observed that: “A large number of local, state and
Federal officials and private individuals participate in decisions at a number
of separate decision points" [1972, p. 1177]. Ingram also noted that: '"Local
support 1s required to generate actiﬁity on a water development project and
push it through the complicated series of stages in the authorization and appro-
priations process" [1972, p. 1178], Moreover, "As a general rule, agreement
is reached at each stage of decision making before a water development project

is moved on to another stage" {19723 p. 1180].

Formal Reviews of the District's Recommendation

As indicated above, there may be a great deal of participation by citizen
groups and other agencies throughout the course of district level planning.
Once the stage has been reached where the District Engineer has made a tentative
recommendation for an action, a series of formal reviews by individuals, groups
and agencies is conducted. These formal reviews provide individuals, groups and
agencies with an opportunity to examine the District Engineer's tentative rec-
ommendation from their own perspective, and propose modifications of various
types. The District Engineer's tentative recommendation is often modified as
a result of this series of reviews,

The following four sets of revigﬁs are espécially noteworthy:

1. Formial reviews by state and Federal agencies which are

required by legislation such as the Fish and Wildlife Coordination

Act (Public Law 85-264)*;

* For a full listing of Congressionally legislated interagency coordination
requirements, see Wolff [1971, Table 4-1].
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2. Opportunities for review and comment by all interested agenciles,

individual citizens and citizens'groups required by the guidelines

implementing the National Environmental Policy Act of 1969;

3. Formal "in~house" reviews b& various offices within the Corps

of Engineers (i.e., the Division, Office of the Chief of Engineers,

Board of Engineers for Rivers and Harbors, and Office of Secretary

of the Army), and, -

4, Reviews conducted for the Administration by the Offlce of Manage-

ment and Budget.

The nature of the District's response to suggestions received during
the course of these reviews depends on the formal authority or
political power of the reviewer. For example, suggestions made in the course
of the review conducted by the Board of Engineers for Rivers and Harbors
often lead to revisions in the District's recommendations. In contrast,
comments made by other Federal agencies are subject to the so~called rﬁle of
"mutual accommodation" whereby agencies negotiate in the interests of avoid-
ing extreme and/or potentially embarrassing positions [Ingram, 1972, pp.
1184].u The way in which the District responds to changes suggested
by special interest groups depends on the District's perception of the
validity of the suggestions and the extent of local or broader -support for
the suggested changes. Although Districts typically attempt to gain support
for their recommendations by accommodating different interests, this is not
always possible, Those who feel that the Corps has not been responsive to
their concerns sometimes take recourse to the courts as a way of partici-

pating in the decision process.

Program Level Decision Making

The decision process described above essentially involves the delinea-
tion of a particular course of action.which the Corps, together with local
entities, proposes to carry out. In contrast, program level decision
making centers around the determination by Congress and the Administration of
which of the actions recommended by various Districts through the Chief of
Engineers are to be authorized and/or implemented. Such program level de-

cision making is not of concern herein. Rather, the concern is with the




process of deciding on which of several alternative actions, developed
during the course of a pre—authorization type study, is to be presented

to the Congress.

PURPOSE, SCOPE AND ORGANIZATION OF THIS REPORT

The remainder of this report examines various approaches to determining
the public interest in pre—authorization planning and decision making. It
also presents an argument in support of current trends away from reliance
on economic efficiency as a basis for defining the public interest, and
toward the direct involvement of citizens in determining the factors and
weights used in defining the public interest. The argument proceeds in
three principal parts, each of which constitutes a chapter.

Chapter Two considers economic efficiency, the conceptual basis for
ranking alternatives that was widely used and accepted throughout the
1950's and 1960's. The Chapter outlines the theoretical basis for use of
efficiency in plan ranking, shows how economic efficiency considerations
fit in the traditional pre-authorization planning process, and discusses
economic efficiency in terms of the factors and weights used in defining the
public interest. Chapter Two also describes the criticisms which have con-
tributed to shifts away from a reliance on economic efficiency as a basis
for determining the public interest. These criticisms have come from citizens
groups who felt that their concerns were not adequately reflected by the
efficiency concept, and from scholars who have argued that efficiency defines
the public interest too narrowly.

Chapter Three describes recent efforts to respond to the critics of
economic efficiency. It discusses several recent techniques for ranking
alternatives on the basis of "multiple objectives". These techniques are
discussed in terms of how and by whom the factors and weights used in ranking
alternatives are determined. Chapter Three also argues that the criticisms
of the efficiency concept which have been put forth by various citizens groups
cannot be met solely by the introduction of multiple objectives. These
citizen critics are essentially calling for a substantive role in the determin-

ation of factors and weights. Although there has been an increase in public
involvement in pre—authorization planning, there is evidence to suggest that
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this public involvement has not been fully integrated into the decision
making process., Moreover, the traditional process for pre-authorization
planning is not well suited to accomplish this integration. What 1s
called for is a pre-authorization planning process which can accommodate
extensive public involvement and can fully integrate the contributions which
various groups seem eager to make in delineating factors and weights.

Having established the necessity for integrating public involvement Into
the determination of factors and weights, Chapter Four describes one way of
accomplishing this Integration. That is, Chapter Four describeé a process
that is well suited to planning situations in which citizens are to be in-
volved directly in the determination of the public interest.
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CHAPTER TWO

THE ECONOMIC EFFICIENCY CONCEPT
IN THEORY AND PRACTICE

This chapter focuses on the economic efficiency criterion for ranking
alternative actions. It elaborates on benefit-cost analysis as an applica-
tion of the efficiency criterion, and on the.ways in which the efficiency
criterion was-generally applied in pre-authorization studies conducted during
the 1960's., The chapter also examines the criticisms of the efficiency

.concept which were raised frequently in the late 1960's.

THEORETICAL FOUNDATIONS FOR THE EFFICIENCY CONCEPT

In the context of pre-authorization blanning, economic efficiency repre-
sents a criterion for selecting among mutually exclusive actions. Given that
there are a number of alternatives which satisfy technical and financial
feasibility requirements, application of the economic éfficiency criterion
involves selection of the action with the greatest positive coﬁtribution to
net national income.

Application of the economic efficiency criterion presupposes that the
objective, with respect to which benefits and costs are defined, is the
maximization of net national income; i.e., '"the positive difference between
willingness to pay for output and the cost of providing it" [Herfindahl and
Kneese, 1974, p. 222]. The use of "willingness to pay" as a measure of bene-
fit of the output of a public water resources development bears some resem=~
blance to the use of price as a measure of benefit derived by an individual
purchasing commodities produced by the private sector. That 1s, given a
perfectly competitive market at equilibrium, the "values-in-exchange" of
commodities at the margin are equal to the prices. The resultant benefit of
a commodity is said to 5e equal to the price which the consumer pays. The term
"benefit" is used as a measure of value and reflects consumers' willingness
to allocate income to the purchase of the commodity" [Eckstein, 1958, p. 24].

Using analogous reasoning, the national income benefits from a water

resources development are often taken as the worth of the outputs if exchanged




at market prices, where the markets are perfectly competitive and in equili-
brium.* If prices are regulated, then an imputed price equivalent to a per-
fectly competitive market price (éometimes referred to as a shadow price)

is used. If prices are nonexistent (i.e., there are no markets for the out-
put in question) then benefits are taken to be equal to the cost of providing -
comparable output by the cheapest alternative means, assuming the alternative .
would be built in the absence of the proposed project.

The application of the economic efficiency criterion has been rationalized
in various ways. For example, Lind argues, "Assuming that the [national income]
costs and benefits are correctly measured, an investment is justified if the
benefits which will accrue as its consequence are greater than the costs in-
curred. This proposition is simply a straightforward statement of an effi-
ciency conditién for any productive activity" [1968, p. 46]. To maximize
economic efficiency, the discounted net national income benefits are maximized.

The criterion that discounted net national income benefits be positive,
or that benefits divided by costs be greater than one, can be shown to be a
compensation criterion [Marglin, 1962, p. 21 et seq.]. It indicates that
"beneficiaries can fully compensate those. who incur the costs of a project
and still be better off than they were initially; in addition, they could not
have been made as well off by a payment of a sum less than or equal to the
cést of the project" [Lind, 1968, p. 47].

Contemporary rationalizations of the use of the economic efficiency
criterion often refer to Pigou's pioneering work in welfare economics. In this
connection, Pigou used the term "economic welfare' to represent '"that part of
social welfare that can be brought directly or indirectly into relation with
the measuring rod of money" [1932, p. 11]. The term "national income" refers
to the monetary total of' economic welfare; i.e., "the objective counterpart
of economic welfare" [Pigou, 1932, p. 1l1].

Although economic yelfare cannot be considered an index of total welfare,

national income is often defended as a first approximation of total welfare

* It is common to use the terms "economic efficiency benefits" and "national
income benefits" interchangeably, and this practice will be followed
herein [c.f., Howe, 1971, p. 16]. A discussion of the theoretical d1stinction
between the two terms is given by Marglin [1962, p. 28].
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under certain assumptions such as the absence of significant externalities#*
[Harberger, 1971, p. 788]. Pigou discussed the connection between economic
welfare and total welfare as follows:

"When we have ascertained the effect of any cause on economic welfare,
we may, unless, of course, thére is specific evidence to the contrary,
regard this effect as probably equivalent in direction, though not

in magnitude, to the effect on total welfare.... '

"In short, there is a presumption--what Edgeworth calls an 'unverified
probability'--that qualitative conclusions about the effect of an
economic cause will hold good also of the effect on total welfare
[1932, p. 20].

THE EFFICIENCY CONCEPT AND BENEFIT-COST ANALYSIS

The basis for water resources plan-ranking prior to the 1970's consisted
of the so-called "benefit-cost" analysis. Thé notion of economic effiéigncy
is at the heart of this analysis, inasmuch as it provides the conceptual
basis for defining benefits and costs. That is, benefits are defined in terms
of increases in national income, and costs are defined as the "aggregate in-
come foregone from precluded uses of the economic resources in question"
[American Water Resources Association, 1970, p. 110]. Mdreover, assuming that
all significant effects brought about by an action can be reflected as

-changes in net national income, advocates of beﬁefit-cost analysis would argue
that the "best" action is the one which makes the greatest positive contri-
bution to net national income [Seckler.and Hartmen, 1970, p. 292]. This
decision criterion suggests that the extent to which the public interest is
‘served by an action is reflected by the magnitude of the action's mnet contri-
bution to national income. '

The.impetus for utilizing the maximization of net national income as a
criterion for water resources decision making is contained in the Flood
Control Act of 1936, Under this Act, a Corps of Engineers' flood control
project was to be undertaken only if:

[Tlhe benefits, to whomsoever they may'accrue are in excess of the
‘estimated costs, and if the lives and social security of people
are otherwise not adversely affected.

* External effects are goods and/or services flowing to consumers or
producers whether they want them or not, and without their paying for*.
them or being able to avoid them by making a payment.
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The unofficial but widely used guidelines for implementing this
reckoning of benefits and costs were elaborated by the Subcommittee on
Evaluation Standards of the Inter—agency Committee on Water Resources
[1950]. From 1962 to 1973, the official guidance for conducting benefit-
cost analyses on proposed Federal water resources developments was the
so~called "Senate Document 97" [President's Water Resources Council, 1962].
Since 1973, the efficiency criterion has been greatly extended by the U.S.
Water Resources Council's "Principles and Standards" [1973].

Throughout the 1960's, benefit-cost analysis was used to determine
whether a proposed action satisfied the constraint that monetary benefits
exceed costs. That is, the condition that the ratio of benefits to costs be
greater than one was viewed as a nationally imposed constraint that reflected
the view of Congress and the Administration that Federal funds devoted to
certain activities must be spent in a way that leads to a net increase in
national income. Benefit-cost analysis was also used as an approach to
making choices about project scale, or the selection of actions from a set
of alternatives.

When the efficiency concept, as embodied in benefit-cost analyses, is
used to rank alternatives, it is assumed that all of the significant factors
which comprise the public interest take the form of changes in national in-
come., The mandate to consider such changes in ranking alternative water
plans is set forth at a very general level in the various laws authorizing
Federal water resources studies (e.g., the Flood Control Act of 1936) and
the operating policies of the Office of Management and Budget [Bracken,
1973, p. 486]. The specific procedures for measuring the changes in national
income are set out in various administrative regulations developed by the
water resources agencies and various interagency committees (e.g., Senate
Document 97). The actual computation of changes in national income are
made by the economists and engineers who are part of the staffs of the water
agencies. While these computations often involve ad~hoc procedures developed
on the basis of professional judgment, the computations are generally con-
sistent with the various regulations that make up the policies of the water

agencles.



When the efficiency concept is employed as the basis for ranking al-
ternatives, there are no "weights" involved. All .factors are measured in
the same units, namely dollars, and these are simply added together. (The
addition of dollar valued changes, regardless of who experiences the changes,
relies on the assumption that the marginal utility of income is equal between
individuals,) The use of weights becomes relevant when factors are measured

in different units and/or relate to different program objectives.
THE EFFICIENCY CONCEPT IN PRACTICE

In principle, the use of the economic efficiency criterion to rank-
alternative actions rests on a narrow, Federally oriented perspective for
defining the public interest. This 1s the case, inasmuch as thé Congress,
the Administration, énd the staffs of the Federal water resources agencies
are the only participants in the process of.defining the public intérest when
the éfficiency criterion is employed.

In practice, however, the economic efficiency criterion has not been
applied as the sole criterion for ranking alternatives. As noted below, thete
are several points in a typical pre-authorization planning process at which
state and local agencies and at least some elements of the puBlic have an
opportunity to contribute to the process of defining the public interest.

The discussion that follows, which is derived from informél interviews with ‘
a number of Corps planners, concerns pre-authorization planning as it was
typically cafrigd out in the 1960's. The discussion cannot be definitive,
inasmuch as pre-authorization planning varies among Corps Districts and over
time as well.,

District level planning on pre-authorization studies was generally carried
out in a highly structured fashion during the 1960's. The planning process
involved several activities carried out in sequence; i.e., the identification
of water related problems and needs, tﬁe formulation of alternatives, the
economic evaluation of alternatives, and the tentative recommendation of a
plan of action. Some reiteration between the formulation and evaluation
activities was common. , N

In the early stages of pre-—authorization planning, the concerns of those
organiéations or agencles which might be involved in sharing the cost of a

'Corps project were actively solicited. In addition, the views of a host of
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governmental agencies and special interest groups wefe solicited using

formal written communications; public meetings were sometimes used for this
purpose. Thus, the early stages of a pre-authorization study carried out
during the 1960's provided various governmental agencies and special interest
groups with an opportunity to indicate which factors they felt were important
in formulating and ranking alternatives. '

TheAidentification of water related problems and needs was typically
considered to occur only at the beginning of a study. Following this, Corps
planners carried out the engineering studies required in formulating tech-
nically feasible alternative actions. Such alternative actions were evaluated
by determining their contributions to net national income. Technically feasible
alternatives with positive contributions to net national income were ranked
according to the magnitude of these contributions.

Althoﬁgh it was the only factor given explicit consideration in the eval-
uation of'alternatives, net national income was not the only factor considered
in deciQing on a tentative recommendation for action. The ranking of alter-
native actions also involved the implicit consideration of so-called "intan-
gibles", and the explicit consideration of the views of those organizations
involved in cost=-sharing.* Corps planners would employ their professional
judgments ;d weigh the various monetary and non-monetary costs and benefits
and make a recommendation regarding the desirability of the various feasible
alternatives. The groups involved in cost-sharing ﬁould engage in a similar
decision process as regards the Qarious alternatives. Through a'process'of
negotiation, the Corps planners and the cost-sharing group(s) would reach
agreement, and this would constitute the District's tentative selection of
a proposed action. ‘

The attainment of agreement between the District and the cost-sharing
group(s) was essential; it constituted a financial feasiblity test that any
recommeﬁded action would have to pass. While the aftainment of a concensus
among all interests as regards which action to pursue was desirable, the
existence of honest differences of opinions were such that this would not

always be possible. In some Districts, a public meeting was held at this

* "Intangible effects" have been defined as those effects "which
are impracticable of being expressed in monetary terms such as scenic
values or prevention of loss of life, for example..." [Inter-agency
Committee on Water Resources, 1958, p. 7].
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point to communicate informétion regarding the range of alternativeé con~-
sidered, and fhe alternative which had been tentatively selected. This pro-
vided a forum for agencies and groups to register their vdews regarding.the
decisions made up to this point in the process, and also provided an oppor-
funity for modifying the tentativeiy seiected action. After the Distriét
engineer arrived at a tentative recommendation, it was subjected to a number
of formal reviews both inside and outside the Corps, as described above in
Chapter One. _ |

Thus, in praétice, economic efficiency provided the basis for, that por-
tion of the plan ranking activity that was considered to be amenable to
quantitative, systematic analysis, In addition, the condition that net
national income be positive played the role of a constraint that had to be
met before an action could be considered economically feasible. -Although
non-monetary effects were not ignored, they were not generally given éxplicit
and systematic considerétions as part of the "evaluation" activity. Such
effects played a role in the process through which the Corps District and
cost-sharing group(s) attempted to reach agreement on a course of action.

As indicated above, the efficiency criterion was generally not applied
as the rule for ranking alternatives. Various governmental agencies and
cost sharing entities helped to define the public interest by indicating
which factors tﬁey considered important in ranking alternatives., The
professional judgment of Corps planners also played an important role
in ranking alternatives. During most of the 1960's, however, individual
citizens and environmentally oriented citizens' groups had relatively little
direct -involvement in the process of defining the factors and weights used
to rank alternatives. For the most part, individual citizens appeared content
to leave the process-of defining the public interest to elected representa-

tives and professional planners in the Corps and other agencies.

CRITICISMS OF THE EFFICIENCY CONCEPT

Criticisms from individual citizens
During the late 1960's and early 1970's, the Corps of Engineers and other

water resources development agencies experienced a good deal of criticism from



so-called "environmentalists" and others who felt they would be adversely
affected by proposed water resources projects. These critics often felt
that the Corps: (1) had not provided an opportunity for them to influence
the outcome of planning studies; and/or, (2) had not adequately considered
environmental and social impacts about which they were concerned.

In its extreme form, the nature of the first criticism can be summarized
as follows. Most of the important planning decisions (e.g., which alterna-
tives to examine) were made by Corps planners in collaboration with local groups
who stood to benefit from a Corps project. Although individual citizens and
environmental groups participatéd in the planning process through public hear-
ings, these héarings had an insignificant influence on the direction of a
planning study. Also, the opportunity that individual citizens and environ-
mental groups had to formally review a Corps recommendation for action occurred
at a late stage in the process. At this stage, criticism was viewed as ob-
structionism and was not taken seriously. The only way to participate
effectively was via court action. |

The second criticism is closely related to the first and represents a
direct attack on the economic efficiency criterion., Critics argued that the
economic efficiency criterion did not give adequate consideration to the ways
in which proposed water resources projects might influence those aspects of
the natural or social environment which could not be evaluated in dollar terms.
That is, the critics argued, the economic effiéiency criterion was too narrow
to reflect their concerns and values., Moreover, since individual citizens
were not encouraged to significantly influence the direction of a planning
sfudy, there was no way to register these concerns and values early inithe

planning process.

Criticisms from academics

The mid-'60"'s was also a period in which scholars froﬁ universities and
elsewhere began a serious attack on the efficiency concept as the basis for
water resources plan ranking., Like some of the citizen critics, academics also
argued that economic efficiency provided an inappropriately narrow basis for
plan ranking, since many significant social and enviornmental effects of
Federal water resources investments cannot be measured in terms of incremental
changes in national income. Indeed, Maass [1966, p. 312] went so far as to
say that "the objective of most public programs is not simply, not even
principally, economic eff;ciency."
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The various criticisms leveled by academics and othe;s concerned with
water planning centered, for the most part, on two limitations of the tra-
ditional benefit-cost analysis. One is that the way in which project im-
pacts are distributed (i.e., who gains and who loses) is not accounted for
by analyses that emphésize econdmic efficiency. The second is that envi-
ronmental quality considerations, which wére among the leading public .
issues emerging in the late '60's, did not receive a thorough and systematic
treatment in the traditional benefit-cost analysis. Indeed, much of the con-
cern over environmental quality involved effects that could not be enumerated

in dollar terms, and were thus placed among the so-called "intangible" effects.




CHAPTER THREE

GOING BEYOND THE EFFICIENCY CONCEPT:
MULTIPLE OBJECTIVE PLANNING

The discussion below focuses on recent efforts to broaden the basis
for water resources decision making. It is organized in three pérts, the
first of which considers recent laws and: regulations requiring the exp11c1t
and systematic consideration of factors other than economic efficiency in
Federal water resources decision making. In particular, the introduction
of multiple objectives by both the Congress and the Administration is dis-
cussed. '

The second part of Chapter Three considers the techniques that have
been developed to rank alternativé actions on the basis of multiple objec-—
tives. It is shown that in typical applications of these techniques, the
factors are determined usiﬁg various laws. and regulations and the judgments
of professional planners. And the weights are determined by interdiscipiin—
ary teams of technical specialists. Insofar as affected publics are not
directly involved in the determination of factors and weights, these tech-
niques for multiple objective planning do not accommodate thoSe'Crifics of
economic efficiency who feel that affected publics should be given the oppor-
tunity to play a substantive role in &etermining the public interest.

The third part of Chapter Three focuses on public involvement, IL__ se.
There it is argued that although the level of public involvement in pre-
authorization planning has increased, this increased public involvement
has not been well integrated with the determination of factors and weights.
This situation occurs, in part, because-the traditional pre-authorization
planning process is too highly struétured to deal with substantive and

" continuing public involvement in the determination of the public interest.
-EFFORTS TO BROADEN THE BASIS FOR DECISION MAKING

Largely as a consequence of the criticism of the economic efficiency con-

cept (e.g., the failure to deal systematically with environmental and social
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effects), the early 1970's witnessed the emergence of some fundamental
changes in laws, policies, and regulatlons governing Federal water resources
planning. The following are among the more noteworthy of these changes:
(1) The National Environmental Policy Act of 1969 (Public Law 91-190, commonly
. referred to as NEPA); (2) The River and Harbor and Flood Control Act of .
1970 (Public Law 91-611); and (3) The Principles and Standards for Planning
Water and Related Land Resources (referred to herein as the "Principles and
Standards").

The first of the aforementioned changes, the NEPA, was signed into law
on January 1, 1970, It specified a number of environmental quality goals which
were to be considered by Fedéral agencies in their planning and decision making.
It also required that an environmental impact statement be prepared for all
major Federal actions significantly affecting the quality of the environment.
As a consequence of NEPA, Corps of Engineers Districts prepare a sequence of
documents describing environmental impacts (i.e., environmental assessments,
and draft and final environmental impact statements) in the course. of a pre-
authorization study. These documents are subject to reviéw by other govern-
mental agencies and individual citizens.

The second of the changes,. the River and Harbor and Flood Contr61 Act
of 1970, requires (in Section 122) that the Corps of Engineers

[A]ssure that possible adverse economic, social and environmental -

effects relating to any proposed project’have been fully considered

in developing such projects and that the final decisions on the

“'project are made in the best overall public interest, taking into
consideration the need for flood control, navigation and associated

purposes, and the cost of eliminating or minimizing such adverse
effects and the following:

l. Air, noise and water pollution;

2. Destruction or disruption of man-made and natural
resources, esthetic values, community cohesion
and the availability of public facilities and .
services;

3. Adverse employment effects and tax and property
value losses;

4; Injurious displacement of people, businesses and farms;
and;

5. Disruption of desirable community and regional growth
[Emphasis added].




The Corps of Engineers guidélines dealing with Section.122 of Public Law
91—6li note.that the assessment required by Section 122 should deal with
effects which are not included in a benefit-cost analysis. The guidelines
"aré designed to ensure that all significant adverse and beneficial effects
of proposed projects are fully considered" [U.S. Army, -1972].

Elsewhere in Public Law 91-611, explicit reference is made to the fact
that the objectives of Federal water resources developments under the Act
should include more than economic efficiency. In particular, Section 209
of Public Law 91-611 specifies the following four objectives: national
" economic development, environmental quality, regional economic development
and the social well being of the people.

The third of the aforementioned changes, The Principles and Standards
for Planning Water and Related Land Resources [U.S. Water Resources Council,
1973], became effectivg‘on October 25, 1973. Thg Principles and Standards
promise to have a major influence on Federal water resourées planning
inasmuch as fhey require that both environmental quality, and economic
efficiency (i.e., national economic development) be considered as objectives
of Federal water resources planning and decision making.* In addition, the

Principles and Standards make reference to the need for public involvement
in planning. Moreover, they point out that a "broad spectrum of public groups
and interesté must be considered and consulted in the identification of
the components" of the environmental quality objective.

The aforementioned laws and regulations, and the associated Corps guidance,
make explicit reference to the specific kinds of factors that should be con-
sidered in decision making., These laws and regulations also make general
reference to the importance of involving various publics directly in water
resources plannigg and decision making, Thus, there appears to be a policy level

mandate to consider a wide range of factors in determining the public interest,

* This specification of two objectives (national economic development and
environmental quality) in the Principles and Standards is in conflict with
Section 209 of Public Law 91-611, wherein four objectives are specified.
However, the Principles and Standards indicate that effects in four "accounts"
are to be considered in decision making, and these four accounts are the
same as the four objectives specified in Section 209.
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and to encourage the involvement of publics in the determination of those
factors. It is noteworthy that the question of how to determine the weights
to be used in making tradeoffs between factors and deciding on course of

action is only vaguely treated by the aforementioned laws and regulations.

TECHNIQUES FOR DECISION MAKING BASED
ON MULTIPLE OBJECTIVES

Although the laws and regulations establishing the consideration of -
multiple objectives in water resources decision making appeared in the early
1970's, the development of specific'tecﬁniques for carrying out such decision
making dates back to the early 1960's. The discussion below considers sev-
eral techniques for ranking alternatives on the basis of multiple objectives.
In each case, emphasis is placed on describing how and by whom the factors

and weights used in ranking -alternatives are determined.

Weighted Sum of Objectives Technique

The early work dealing with techniques for considering multiple objec-
tives in water resources decision making was.carried out by Marglin [1962]
and Maass [1966]. Their studieé typically considered two objectives, namely
economic efficiency and income redistribution. For each alternative under
congideration, two kinds of net benefits are computéd, efficiency (or national
income) net benefits and income redisfribution net benefits. The latter are
typically defined in terms of net income changes to a particular region or
income class.‘ Alternative water resources development proposals are then
ranked using a formula coﬁsisting of a weighted sum of the contribptions to
.each of the two objectives.#* |

Using the above noted technique, the factors considered in ranking alter-
natives are the objectives themselves. Although Marglin and Maass often
considered only the economic efficiency and income redistribution objectives
in demonstrating their ideas, they recognized that several other-ébjectives
might need to be considered. For Marglin and Maass, and those who have
exten&ed their work, the objectives are generally taken as given by a policy

making body (e.g., the Congress).

* A variation of this approach involves maximizing contributions to
one objective, subject to a constraint requiring that a fixed contribution
to the second objective be attained. For details, see Marglin [1962].
Also, for a recent extension of the weighted sum of objectives technlque,
' see Major [1974].
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The determination of the weights to be used in computing the weighted
sum of objectives has been a subject of coﬁtinuing debate. Although the
literature on the egtablishment of weights to make trade-offs between ob-
jectives is voluminéus, it is in Steiner's words, "almost entirely theoretical
and assertive" [1969, p. 48]. The empirical work that has been undertaken
relates principally to the trade-offs between economic efficiency and income
redistribution, and looks to past choices and tax data as the basis for in-
ferring the weights that appear to have governed past decisions. However, as
Haveman has observed, "while knowledge of ex post implied weights is surely
of interest in understanding how the world has worked, it is of but marginal
importance in determining what the weights should be" [1968, p. 210]. The
' numerous technical difficulties associated with examining historical data to
* infer weights have been discussed ét length by Freeman [1970], Haveman [1968], and
Mack [1968] among others. ' ' o

A number of economists and political.scien;ists have suggested that the
weights used in making trade-offs between objectives be articulated by
policy makers (see, e.g., Maass [1966], Freeman [1970]). Freeman argues that:

Congress itself could take the initiative when establishing
a new program by stating its intent as clearly as possible

so that this could be translated into a weighting function

by the agency for useé in administrating the program [1970,

p. 360].

This approach recommended by Freeman, and actually as far back as 1962 by
Marglin [1962, p. 38],has not been used. There séems little evidence to
suggest that policy makers are preparéd to articulate specific weights or
"shadow premiums" on objectives like income redistribution and environmental
quality., Part of the problem is that operationally meaningful measures for

objectives such as environmental quality have yet to be invented.

Weighted Sum of Factors Technique

.The weightedAsum of factors technique recognizes that to provide an
operationally meaningful definition of an objective like environmental quality,
it is useful to define the objective in terms of its component parts or
factors, Thus, the envirommental quality objéctive might be defined in terms
of factors like fisheries resources maintained, open-space preserved, etc,
This use of specific factors to define objectives is fully elaborated in the

Water Resources Council's Principles and Standards.
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The weighted sum of factors technique involves deséribing the relevant
objectives in terms of a larger number of component factors. The criterion
used in ranking is simply the maximization of a weighted sum of the factors.
In very general terms, this approach ranks alternatives on the basis of the

following formula:
I(G) = wiFl(j) + wzFé(j) +. . ot thm(j),

where
j = index value used to identify alternative "j", (j=l,...,n),
n = total number of alternative actioms,
i = index value used to identify factor "i" (i=1,...,m),
m = total number of factors,
F.(3) = numerical rating (or score) of alternative j in terms of
its effect on factor i,
Wy = weight (or "relative value") ascribed to factor i, and
I(3) = weighted sum of factors for alternative j.

The weighted sum of_factorsAtechnique has been employed by the Tulsa
District of the U.S. Army Co;ps of Engineers [1972a], and Dee et al. [1971],
among others. The discussion below considers how the factors and weights
have been determined in typical applications of this technique.

In applicationé of the weighted sum of factors technique, the relevant
objectives are given by laws (e.g., Section 209 of Public Law 91-611) and
regulations (e.g., the Water Resources Council's Principles and Standards).
Such laws and regulations also serve as a source of the factors which define
these objectives. For example, lists of factors are contained in Section .
122 of Public Law 91-611 and in the Principles and Standards. It 1is worth
noting that while the factors described in such laws and regulations provide
checklists of potential concerns, they often reflect a Federal, as opposed
to a local, perspective,

Typical applications of the weighted sum of factors technique rely
heavily on the professional judgments of agency planners as a source of
‘factors, This reliance on professional judgment is especially noteworthy
in the plan ranking approach described by the Tulsa District [U.S. Army,
1972, p. 5]. In this case, an interdisciplinary team of technical specialists
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is given primary responsibility for selecting factors, and scoring each
'alternative in terms of its effect on each factor; i.e., the team defines
and determines the values of the Fi(j) terﬁs introduced above.

In utilizing only laws and regulations and professional judgment in
selecting factors, the determination of which factors comprise the public
interest is placed in the hands of policy makers, professional planmers,
and the Federal water resources agenéies. While it is possible to involve
publics directly in the delineation of factors to be used in the weighted sum
of factors computation, this does not appear to be the common practice.
Although there has been increasing attention given to public involvement
activities in water resources planning, these activities do not aﬁpear to be
formally integrated with the process of determining the factors used as a
basis for defining the public interest,

' Typical applications of the weighted sum of factors technique utilize
an interdisciplinary planning team for the determination of weights*. For
example, both Dee et al. [1971] and the Tulsa District [U.S. Army, 1972a,
p. 16] utilize teams of technical specialists for this purpose.** This
reliance on technical specialists assumes implicitly that the weights selected
by teams of technical specialisfs reflect the weights of the publics affected
by the proposed actions. This assumption is. difficult to defend in light of
the fact that the affected publics consist of a variety of different individ-
uals and groués which would be likely to set weights in disparate ways.

The use of teams of technical specialists to establish weights is some-
times defended on the grounds that when professionals set the weights, their
value judgments will at least be explicit. That is, professional judgments
regarding the relative worth of different factors will be set forth in an open

and unambiguous manner. Affected publics or their representatives could, in

* It is noteworthy that the Water Resources Councils' Principles and Standards,
which serve to guide plan ranking, do not deal with the process of establishing
welghts to be used in ranking alternatives.

*% In a draft technical report by the Tulsa District, it is noted that: "The
weights represent the consensus of the interdisciplinary team based on
research data or on the opinion of several qualified professionals"

[U.S. Army, 1972a, p. 11].



‘principle at least, seleét the weigﬁts differently and determine the implica-
tions of different weights on the ranking of alternatives. Although this
possibility exists in principle, pdblic involvement in the process of setting
" weights is not commonly carried out.in practice.

Insofar as affected publics are not generally involved in the determination
of factors and weights, the techniques described above do not accommodate those
-individuals and.qitizens'groups who have indicated a desire to be mecre fully
involved in the decision process. That is, by relying on léwS, regulations
and the judgments of professional planners, the techniques involving a weighted
sum of factors (or objectives) do not provide citizens with an opportunity to
participate directly in plan ranking. Moreover, to the extent that the exten-
sive environmental litigation in the early 1970's reflects an increasing demand
for direct public involvement in the determination of factors and weights,
the introduction of multiple objectives alone will not satisfy those who are
calling for me;nihgful participation by publics in the process of determining

the public interest.

INVOLVING PUBLICS IN THE DETERMINATION
OF FACTORS AND WEIGHTS

Applications of the above described techniques for considering multiple
objectives in plan ranking do not answer those critics of economic efficiency
who feel that affected publics should be given the opportunity to play a sub-
stantive role in determining the public interest., The discussion below
elaborates further on issues relating to the involvement of publics in the
determination of factors and weights.

The increasing pressures for public involvement in pre;authorization
planning has led to an increase in the amount of attention given by Corps
Districts to public involvement., . The typical number of public meetings
held duriﬁg pre-~authorization studies has increased from two to three. And
in a few cases (e.g., Seattle District), the increaéed public involveﬁent has
become a major component of pre-authorization studies (see, e.g., Sargent
[1972]). '

- Although the level of pﬁblic involvement in Corps pre-authorization
studies has increased, it is not clear that such public involvement has led to

a corresponding increase in the influence of publics on decision making, In
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particular, there is not much evidence to suggest that publics are being
given an increased role in determining the factors and weights to be

used in decision making. The Tulsa District report [U.S. Army, 1972a]
referred to previously illustrates this point. In the Tulsa District, an
interdisciplinary team of technical specialists is given the key role in
establishing factors and weights. The results from the Tulsa District's
public involvement activities do not appear to be clearly integrated with
the determination of factors and weights.*

An important reason for the lack of increased public involvement in the
determination of factors and weights is that the traditional pre-authorization
planning process is not well suited to accommodate such involvement. The
traditional planning process consists of a well structured sequence of
steps, in which public involvement generally takes place in the form of
three public meetings?* The first meeting, which occurs at the outset of a
pre—authorization study, provides an opportunity for District planners to
identify local "problems and needs". The second meeting is used to display
the results of technical studies of alternatives and their impacts, and to
gauge the response of various publics to the alternatives. The third public
meeting, which occurs near the end of a pre-authorization study, is used to
present the District Engineer's tentative recommendation of a course of
action.

The traditional pre-authorization planning process thus involves the
participation of publics at well defined stages of the process. However, a
structured, sequential planning process is not well adapted to the direct
involvement of publics in the determination of factors and weights. The
ability of publics to contribute information improves as they gain information
which helps them articulate their concerns and formulate their views regarding

alternative actions and the impacts of such actions.

* The Tulsa District's description of their use of the weighted sum of factors
technique makes no mention of public involvement [U.S. Army, 1972a].

** The word "traditional" is emphasized in recognition of the fact that a number
of Districts (e.g., Seattle) have recently employed innovative public in-
volvement formats which differ from the one noted in the discussion above.
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To illustrate the difficulties involved in trying to provide a sub-
stantive role for publics in the traditional pre-authorization planning
process, consider a situation where the process has progressed to the point
where several alternative actions have been formulated. At this stage,
new information supplied by publics regarding their values and concerns could
force planners to reexamine their own perceptions of the "problems and
needs". Although the publics may have provided a valuable source of new
information, it could be viewed in a negative way by planners because it
gives the appearance of "setting the planning process back".

The difficulties associated with a highly structured pre-authorization
Planning process can be further clarified by observing that publics and re-
view agencies generally have insufficient information to provide substantive
feedback to planners early in a pre-authorization study. As planning pro-
ceeds and information is provided to publics and review agencies, new con-
cerns and problems often become evident. Indeed, the reaction of publics
and review agencies may call for abandonment of previously delineated alter-
natives, the examination of new alternatives, the assessment of effects that
had not been previously considered, etc. In a highly structured process this
information is often viewed by planners as occurring "too late'", inasmuch as
substantial portions of the planning budget may already have been spent,
Planners may thus find it difficult to respond to the new demands, e.g., by
generating new information relating actions to newly indicated concerns, by
giving serious consideration to newly suggested alternatives, etc.

In aother words, a highly structured pre-authorization planning process
ignores the fact that for water resources planning in the 1970's the nature
of the so-called "problems and needs" and specific requirements for informa-
tion are clarified as the planning process unfolds. In conceiving of planning
as a sequence of steps, traditional pre-authorization planning assumes that
what needs to be studied and which factors are of concern to people can be
specified at the beginning of the process. This assumption may have been
appropriate in the 1950's and 1960's, but it is untenable in the 1970's.
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‘ CHAPTER FOUR

A PROCESS FOR FIELD LEVEL WATER PLANNING

In order to accommodate the citizen critics of economic efficiency
who have argued for a meaningful role for publics in district level plan-
niﬁg, a more loosely structured pre-authorization planning process is re-
quired. Such a process should aim to iﬁtegra;e public involvement activ-
ities with all other blanning activities, including the determination of

" factors and weights which form the basis for deciéion makihg in the public
interest. .

This chapter pfesents one alternative to the highly structured pre-
authorization planning process commonly employed during the 1950's and
'60's. This alternativé process is not unique; a planning process that is
similar to the one advqcated herein has been developed by Manheim et al.
[1972] (see Appendix A). The process presented is of special interest
inasmuch as it was developed especially to meet the demands of pre-
authorization planning.'

‘ The process considered herein is presented at a conceptual level and
in rather general terms. Many of -the detailed considerations required in
implementing the process are currently being examinéd,in the context of
a case study application. The case study, which is being carried out as
a joint effort involving the San Francisco District, the Institute for
Water Resources .and Stanford University, involves an ongoing study of San
Pedro Creek, California. Results from the case study will be presented
in a forthcoming report

The planning process advocated herein has_thé following general fea-
tures: _.

1. There are four planning activities: identification of concefns,

formulation of alternatives, impact (or effect) analysis, and plan

ranking.* |

2. These activities are highly interdependent and are linked

*While these planning activities are typical of those found in many de-

scriptions of planning processes (e.g., see Hightower [1969]), they are
organized herein in an unusual way.
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together by the goals, concerns, constraints, etc. that various
decision makers and affected publics consider important in ranking
alternative actions. As a matter of convenience, we use the term |
"evaluative factors" to refer to these goals, concerns, constraints,
etc.

3. Each of fhé planning activities is carried out by both planners
and affected publics. _

4, The four planning activities are carried out simﬁltaneously,

not sequentially.

5. During any particular stage of the planning process, the rela-
tionships between activities are defined in terms of information -
fldws (see Figure 4-1).

6f As planning proceeds, each activity is repeated a number of times
at increasing levels of detail. However, at any one point in time,
one activity may receive more emphasis than the others (see Figure

4_2) . .
A HYPOTHETICAL EXAMPLE ILLUSTRATING THE PROCESS

The example below, which concerns water related issues in the
fictitious Charles River Basin (see Figure 4-3), illustrates several
points in the chapter. The example is introduced by considering the fol-
lowing transcript of a fictitious meeting held early in the pianning
process. The "meeting" was attended by representatives of the local Board
of Supervisors, the local water utility, the Corps of Engineers, and a
number of interested citizens. The "transcript" reflects key points
raised in the meeting, and the sequence in which they were raised. In
additiqn to intfoducing the example, the transcribt serves to emphasize
that: (1) evaluative factors'begin to emerge at the earliest stages of
the planning process; and (2) the identification of concerns, the formula-
tion of alternatives, impact analysis and plan ranking occur iteratively
and continually.

The points contained in the fictitious transcript are ﬁoted below.
Letters in parentheses indicate whether the transcript item refe;s to the
identification of concerns (C), formulation of alternatives (A), impact

analysis (I), or plan ranking (R).
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. Residents in the lower fifteen miles of Charles Valley have exper-
ienced serious flooding three times over the past twenty years (C).

. Flood damages continue to increasé because the '"character” of the
Valley is shifting from rural to residential (C).

. Flood damages could be reduced substantially by widening and 1ining
the. lower reaches of the Charles River (A/I).

. Some local residents feel that concrete lined channels are ugly,
and that they would destroy the cottonwood trees now growing in the flood-
plain. A recent lawsuit centered on the deterioration of such cottoﬁwoods
(I/R). _

. The County General Plan calls for flood plain zbning (A).

. A poll recently conducted by the local newspaper showed that many
local citizens favor flood plain zoning (R). T

. If flooding is controlled, the lower Valley will be overrun with
new subdivisions; and when a major flood occurs it will be disastrous
(I/R). ‘

. Floodplain zoﬁing works a financial hardship on landowners who pur-
chased land with the hope of developing it (I/R). '

_ . Flooding isn't the only problem. We're also "running out of water"
().

. We could meet our water supply "requireménts” and solve the flood-
ing problem by using an upstream reservoir (A).

. As long as we're considering a reservoir, why not open it up to
the public as a recreation facility (A).

. There is a great demand for reservoir-based recreation in this
area (C). -

. Recreation would only attract more tourists, and it might lead to

increased residential development in the area within view of the reservoir

(C/1/R).
THE FOUR PLANNING ACTIVITIES

Identification of Concerns

This activity involves determining existing and projected future con-
ditions that would obtain in the absence of a Corps action, and identify-

ing evaluative factors (i.e., those goals, concerns, constraints, etc.
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that affected publics and other decision makers consider in rénking alter-
native actions). The term evaluative factor is introduced to eliminate
the tiring and often fruitless exercises which are undertaken to care-
fully distinguish between ''goals," "objectives," and "constraints."

There are three sources of evaluative factors: institutionms, cémmu—
nity interaction, and technical and scientific judgments.* The discussion.
below considers the ways in which planners are involved in the identifica—
tion and description of evaluative factors from each of these sources.

First, plénners must identify the factors to be considered in ranking
alternatives from the perspective of affected publiqs who are not easily
reached directly (i.e., on a face~-to-face basis). As a matter of conve-
nience such people are loosely referred to aé "non-local" publics. The
concerns, goals, objectives, etc. of such non-local publics are expressed

institutionally at the national, state, regional (and even local) levels

in laws, pending legislation, policies, regulations, programs, etc. For
example, a state law may govern the preservation of marshes. Examples at
the Federal level include the Principles and Standards of the U.S. Water
Resources Council [1973]. Still other examples include the policy state-

- ments of various interest groups (e.g., Chamber of Commerce, Sierra Club).

Planners can obtain this type of information by communicating with various
local, state and Federal officials and agency and interest group represen-
tatives, and by examining relevant laws, policy statements, regulationms,
etc.

Second, planners must interact with "local" affected publics to pro-

vide information which helﬁs these publics figure out what their problems

" are (from a local perspective), and helps them-identify the factors which -

they would consider important in ranking alternative actions. To accom-

* plish this, planners need to describe not only the water related concerns

as they understand them, but also possible actions and the kinds of effects
which might be associated with these actions. Local publics need this

information in order to help them think about evaluative factors. Local'

*The term "institutions" is employed in an unusual way; it refers to the
‘various laws, regulations and policies of government agencies, and the
policy positions of various interest groups.




publics provide information to planners about their own perceptions of
their problems and what they would consider important in raﬁking alter-
native actions. Methods that can be employed in accomplishing this inter-
action between planners and local publics include: public meetings, inter-
views, workshops, questionnaires, citizen advisory boards, etc. Examples
of evaluative factors derived from interaction with local publics are con-
tained in the fictitious transcript presented above.

Third, planners must identify evaluative factors based on technical
or scientific judgments which affected publics may neither appreciate nor
recognize at any one point in the planning process. For example, planners
may deem it important to maintain the habitats of.certain species in the
interests of long term ecological stability. This is one type of infor-
mation that plamners should provide to affected publics.

Planners play a central role in the articulation of evaluative fac-
tors. In addition to relying on the afofementioned sources for the iden-
tification of factors, planners must continually work to translate the
various concerns, needs, etc. of affected publics into technical concepts
and pafameters that can be used to guide the formulation of alternatives,
impact analysis and plan ranking. For example, the "need" to maintain
trout fishing in a local stream may be translated by planners into eQalua—
tive factors that relate to specific measures like stream dissolved oxygen,
temperature, etc.

In addition.to the delineation of evaluative factors,'this activity
also involves developing a sense of the relative signifiéance of such fac-
tors. It is essential to avoid the development of long and ummanageable
lists of evaluative factors without at least a crude indication of their
relative magnitude and the extent to which they are considered important
by various decision makers and publics.

Although the identification of concerns may receive the major empha-
sis in the early stages of the planning process, information relating to
all four planning activities is continually developed and communicated
right from the beginning of the process. That is to say; information on
the formulation of alternatives, impact analysis and plan ranking is also
developed and exchanged at this stage in the process.

The identification of evaluative factors influences the conduct of
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other planning activities. For example, such factors serve to guide the
formulation of alternatives, and to idenfify the impacts that need to be
analyzed{ Furthermore, evaluative factors provide a framework for rank-
ing the proposed alternatives. It is also noteworthy that information

from the other activities influences the idehtification of concerns. In-
formation about alternatives and their impacts permits a redefinition of
the individuals or groups to be included among affected publics. It may
also permit a more refined definition of evaluative factors, and enable

affected publics to express their concerns more clearly.

Formulation of Alternative Actions

Conceptualization of alternative futures. The design of alternative

actions rests on a set of assumptions, either explicit or implicit, re-
garding which goals, objectives, constraints, etc., the actions will at-
tempt to deal.with. Different sets of planning assumptions (commonly
referred to as "design criteria" or "plamning objectives") represent dif-
ferent conceptions of what the future will be like; i.e., they represent
"alternative futures." |

The discussion below considers how the evaluative factors can be
used in conceptualizing alternative futures. Recall that evaluative fac-
tors are the goals, concerns, constraints, etc. thaf affected publics and
other decision makers consider in ranking alternative actions. ' Some eval-
uative factors take the form of.dperational constraints;-e.g., some resi-
dents may feel that concrete lined channels would be so ugly that they do
not want them to be considered among the feasible actions. Other evalua-
tive factors may take forms which planners can translate into constraints;’
e.g., the 592; of maintaining water quality at levels that permit swimming
can be translated into a set of specific constraints on turbidity, coli-
form bacteria, etc.

Suppose that, wherever possible, evaluative factors are put in the
form of constraints. Because people with different values and needs_are
involved in the identification of evaluative factors, it is to be ex-
pected that some of the constraints will not be compatible; i.e., it will
not be possible to satisfy all of the constraints simultaneously. For |

example, it would not be possible to design an action that stimulated eco-
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nomic development of a floodplain and maintained floodplain vegetation in
its existing form. Thus, before actions can be formulated it is ﬁecessary
to group the constraints into sets that can be satisfied simulténeously.
Different constraint sets represent "alternative futures" (see Figure 4~4).

The process of grouping evaluative factors into mutually consistent
sets of constraints can be illustrated using the evaluative factors con-
tained in the fictitious transcript relating to the Charles Valley.*
Several of the evaluative factors contained in the transcript could easily
be transformed into congtraints. For example, the concern for flood dam- -
age reduction might be put into the form of a constraint requiring protec-
tion against the "X" year flood. As another example, the concern for the
visual appearance of the ‘floodplain might be transformed into a constraint
that prohibited the use of channel modification works. Table 4-1 contains
one view of how the various evaluaiive factors contained in the transcript
might be put into a form which provides the basis:for designing alternative -
actions.,

The process of conceptualizing alternative futures involves grouping
the various constraints into sets that are consistent. Since the number
of constraint sets that can be formed is often unmanageably large, it is
useful to employ alternative visions of the future as a device for organ-
izing the constraints into different groups. Thus, in the Charles Valley
example, it is possible to imagine twofpolar cases, one representing only
‘minimal change from existing land use and population, and a second repre-
senting an increased intensity of land use based on an expanding resident
and tourist population in the Valley. The constraint sets consistent with
these perceptions of the future are labeled as No. 1 and No. 3 in Table
4~1, Clearly{ it is possible to imagine a number of alternative futures
. which, in somé sense, lie between the polar cases (e.g., constraint set
No. 2 in Table 4-1).

Conceptualization of alternative actions. In designing alternative

actions there is no reason to restrict attention to only a single set of

constraints. Different constraint sets represent alternative futures,

*The transcript is intended to be illustrative only; .obviously there would

be many more evaluative factors than those raised at a single meeting..
[ .
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EVALUATIVE FACTORS

CONCEPTUALIZATION OF ALTERNAT’IVE. FUTURES
CONSTRAINT SET | CONSTRAINT SET 2  CONSTRAINT SETM 3

. CONCEPTUALIZATION OF ALTERNATIVE ACTIONS

1 | 1
2 | 2 -2

- ANALYSIS OF IMPACTS -

For each action in each constraint set:

Does the action satisfy constraints in the set that were not
usud as the basis for its design?

How does the design relate to evaluative factors not
' contained in the consfrom’r set ?

EVALUATION OF ALTE RNATIVES

Figure ;-4 Formulation of Alternatives
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TABLE 4-1
CONCEPTUALIZATION OF ALTERNATIVE FUTURES

Based on Evaluative Factors from the Charles Valley "Transcript"

Evaluative Factor Constraint Set No. 1 Constraint Set No. 2 Constraint Set No. 3
Flood damage reduction Protect against stan- Protect against 50-yr Utilize flood proofing,
dard project flood flood flood insurance and
zoning--no '"'structural
measures''
Water supply '"requirements" Supply safe yield of Supply safe yield of Reduce future demand by
. 40,000 AF/yr 20,000 AF/yr - limiting local growth
Reservoir-based recrea- Supply recreational Supply recreational ' Supply no reservoir
tional opportunities facilities consistent facilities consistent based recreation facil-
with regional demand with local demand and ities
and project type project type
Tourist population - — Use zoning to control
: motel and commercial
development

Development of view site
lots :

- - " Control via zoning and
' subdivision regulations

Development of flood - Zone flood plain to Zone flood plain to pro-
plain lands ' limit more intensive hibit more intensive
development development '
Visual appearance of - _ Prohibit channel Prohibit channel modi-
flood plain (cottonwoods) modification works fication and minimize

visual changes

Recommendations in
County general plan

- . - Carry out recommended
flood plain zoning




and the planning process should servé to elucidate the nature of differ—
ent futures. One especially iméortant constraint set is the one that
includes no Federal action. This constraint serves to define the so-{_
called "null alternative" which should be explicitly considered in all
phases of the planning process and used as a reference point for determin-
ing the impact of other alternatives [Manheim and Suhrbier, 1972, -p. 43].

Each of the constraints in any given set can be used in one of two
ways. A coﬁstraint might be used in designing an actiop; e.g., in the
Charles Valley, a reservoir might be designed to provide a safe yield of
40,000 acre feet/year. Altérnatively, it might be used in testing a given
design; e.g., the reservoir project ﬁas national income "benefits'" that
exceed costs and therefore satisfies the Office of Manageﬁent and Budget
(OMB) constraint that the benefit-cost ratio exceed unity. In other
words, some constraints are satisfied in the process of formulating the
action, and others (e.g., the.benefit-cost constraint) can only be exam-
ined after the action is conceived. The examination of the consequences
of an action is a part of impact analysis (see Figure 4-4). .

The process of conceptualizing alternative actions is more an art
~ than a science. In the past, much of the "art" has involved the use of
"engineering judgment" to narrow the range of alternatives early in the
'planning process. Often this narrowing has been premature because it was
based on the value judgments of planners who: (1) restricted their atten-
tion to actions which théir agency could implement; and/or, (2) did not
obtain much information about the values and perspectives of publics.
One of the important ways to prevent this prematufg narrowing in the range
of alternatives is to involve the.public in planning, especially in the
continual articulation 6f evaluative factors. It is especially important
that publics be informed of the way in which alternative constraint sets
have been deduced. This is critical since it is the delineation of élter—.
native constraint sets (or "design criteria") that serves to "flavor" the
‘types of alternative actions that both planners and publics will be encour-
aged to think about. For example, no one is encouraged to‘think about
flood plain zoning if a pervasive constraint is.that protection against

the "standard project flood" must be provided.
/
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Impact Analysis

Impact analysis involves forecasting and describing changes (impacts,
effects) resulting from proposed alternative actions. Such forecasts ére
generally carried out by planners using technical judgments and various
models of how certain changes bring about other changes. Publics can
assist planners in making forecasts by virtue of their special knowledge
and insights regarding how the local area will respond to new influences
(e.g., a reservoir project).

Planners and publics need to make choices in conducting the impact
analysis activity. These choices concern the types of impacts that need
to be analyzed and the level of detail required in the analysis. Choices
have to be made because there rarely are sufficient resources (time,
manpower, etc.) or the basic knowiedge necessary to determine everything
that it would be useful to know about the impacts caused by a partic-
ular action. For any given altefnative, the information about evaluative
factors and their relative importance serves to guide such choices.

To illustrate how evaluative factors éan guide an impact analysis,
consider the designs for the'Charles Valley that are consistent with con-
straint set No. 1 in Table 4-1. Such actions would include projects de-
signed to protect against the standard project flood, supply 46,000 AF/yr
of safe yield for water supply, and provide water based recreational facil- -
ities consistent with regional demands and project type. The analysis of
impacts associated with such designs would provide information relating
to those evaluative factors which were not used in conceptualizing the de-
signs. Thus, using the factors listed in Table 4-1, the impact analyéis
would involve forecasts of how the alternative actions influenced tourist
population, the development of view site lots and floodplain lands, and
the appearance of the floodplain. The listing in Table 4-1 which is
based on the fictitious transcript presented above, is not intended to be
complete. A more'complete list of evaluative factors_would include the
OMB requirement that national income benefits exceed costs, since this is
a relevant consideration for any investment proposed By the Corps.

As with all activities in the planning proéess, impact analysis is
carried out continually. In the earlieét stages of the process, evilua—

tive factors are defined crudely, alternative solutions are sketched out
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in very rough form, and impacts are forecast in general terms. This in-
formation is necessary for various decision makers and publics to: (1)
think through their own perceptions of what the key evaluative factors
.are; (2) make their own judgments concerning preferences for different
alternatives; and (3) suggest new alternative actions. As the planning
process continues, impact analysis becomes more detailed, since the mean-
ing and relative importance of various evaluative factors becomes more
clear, and the alternatives under consideration are fewer in number and

described in greater detail.

Plan Ranking

The ranking of alternative actions requires that individual citizens,
interest groups and those with formal authority for decision making ren-
der judgments, at least impliciﬁly, regarding the relative worth or value .
of alternative actions.* It is essential to recognize that in making
such judgments, the question of whether an impact is adverse or beneficial
is determined with respect to the interests of those affected by it.
Moreover, the important consideration is not how significant'any particu-
lar impact may be, but the relative importance of that impact as compared
to other impacts. This is the basis upon which choices are made. For
- example, an individuai may consider the maintenance of a nafural stre#m
channel important. However, he may consider it more important to accept
the aesthetic impairment of a concrete lined channel if, all things con-
sidered, that appears to him to be the best way to preveant flooding of
his property.

The plan'ranking activity is complicated by the fact that rankings
are made at several different levels. At the most basic levél, individ-

uals perform rankings which are reflective of their own interests. At a

*Plan ranking is not the only activity that involves value judgments.
Such judgments are made when publics and planners articulate evaluative
factors and indicate the relative importance of these factors. They are
made implicitly when alternative futures are conceptualized and alter-
native actions are proposed. And they are made in the course of decid-
ing which impacts to analyze and at what level of detail. As Fox has .
pointed out, complete objectivity in water resources planning is "an
impractical ideal' [1966, p. 269]. '
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second level, individuals within groups perform rankings which are in-
tended'to reflect the interests of the groups which they represent. 1In
the process of choosing'among alternatives,'impacts are valued and weighed
and a trade-off analysis is performed. Such trade-off analyses are gen-
eraiiy done implicitly and with imperfect information.

Although the plan ranking activity is conducted throughout the dis-
trict level planning process, the District office must ultimately make an
. evaluation of its own. The District Engineer is charged with making this
evaluation on the basis of a broad range of considerations. As indicated
in recent guidelines, the District Engineer 'should recommend the alter-
native that is in the best overgll public interest considering the plan-
ning objectives, the benefits and costs, and the significant economic,
social, and environmental effects, including the cost of treating those

that are adverse" [U.S. Army, 1972].

CONCLUDING REMARKS

_ The description above provides only general guidelines for carrying
out field level water resources planning. There is much to be done in
the way of testing the ideas presented in the context of real world plan-
ning situations. As mentioned above the process is currently being "field
tested" by utilizing it on the San Francisco District's study of flooding
on San Pedro Creek in California.

Althohgh the San Pedro Creek study is still in progress, the results.
to date have been interesting. .The study is clarifying the problems in-
volved in getting local publics to take an active role in all planning
activities from the beginning of a planning effort. It is also revealing
that some of the key issues involved in moving away from a structured,
sequential planning process and toward the more open and iterative process
described above relate to the way in which Districts are organized and
management controls are exercised.

The results from the San Pedro Creek study will ﬁrovide a sequel to
this report. They will demonstrate, more clearly, both the strengths and
weaknesses of the process described in this chapter. They will also provide
the basis'for a discussion of specific issues relating to implementation

(e.g., questions relating to planning budgets, staffing, organizatiom, etc.).
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' Because'thé nature of Federal water resources planning is changing
rapidly, experimentation with alternative processes for planning should
be encouraged. The San Pedro Creek study represents one such experiment.
Other experiments, perhaps with planning processes quite different from

the one described herein, are clearly called for.
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Appendix A
MANHEIM'S PROCESS FOR HIGHWAY PLANNING*

For several years, Manheim and others at the Urban Systems Labora-
tory of the Massachusetts Institute of Technology (MIT) have been doing
research on the development of "practical approaches for incorporating
community and environmental factors into all phases of highway planning,
location and design" [Manheim et al., 1972, p. 14]. Although the MIT re-
searchers have directed thelr efforts toward highway planning, many of
their ideas are relevant to water resources planning as well. Manheim et
al. concluded early in their research effort "that to be practicable, an
evaluation approach could not be developed in isolation, but had to be
integrated with the location and design process" [1973, p. 8]. This inte-
gration is best described in terms of the planning strategy which Manheim
and his colleagues have adopted.

The Four Stage Process

Manheim sees the objective of a professional planning team (referred
to as the "location team") as:

[The achievement of] substantial effective, community agreement on a
course of action which is feasible, equitable, and desirable
[1973, p. 8],

To achieve this objective, the planning team would employ the follow-
ing loosely structured "process strategy"” [Manheim, 1973, p. 11 et seqq.]:
"Stage 1 - Initial Survey - ... to acquire basic data and to develop

an understanding of the iInterests, needs and desires of all potentially
affected interest groups....

"Stage 2 - Issue Analysis - ... to develop, for both the team and the
interest groups affected, a clear understanding of the issues....[T]he
major thrust is on developing a range of alternatives which represent
different assumptions about the objectives to be achieved, and which,
when presented to various Interest groups, helps them to clarify their
own objectives....

"Stage 3 -~ Design and Negotiation - to produce substantial agreement on
a single alternative....

* Substantial portions of the first draft of Appendix A were prepared by
Thomas P. Wagner, Department of Civil Engineering, Stanford.
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"Stage 4 ~ Ratification - ...[I]f substantial agreement on a program
of action has been reached [then,] Stage 4 merely formalizes the
agreement at the public hearing. [If no agreement has been reached,
the location team recommends an alternative and this is presented

at a public hearing. If agreement still is not reached, the location
team submits its recommendation to the legally designated authority
to which the planning team reports.]

Role of the Planning Team

Manheim's conception of the role of the professional planner is much

broader than the traditional one. To him, the planning team's role is "to
clarify the issues of choice, [and] to assist the community in determining what
is best for itself" [1973, p. 13]. This involves developing alternatives
and determining their impacts on various individuals and groups. It also
involves an effort to assist individuals and groups in clarifying goals and
reaching agreement on a course of action.
Manheim and Suhribier [1972, p. 37] elaborate further on the function
of the planning team by suggesting that the team may need to assume the follow-
ing roles:
1. Agent of the responsible decision making authority
2, Technical advisor to the decision maker
3. Ombudsman and spokesman for interests not represented in the
political process
4. Impartial negotiator of conflicts among various interest groups
who are in potential conflict
5. Advisor to the community (to help groups clarify their objectives
by developing alternatives)
6. Impartial developer of alternatives and of factual information on

the impacts of alternatives.

Activities of the Planning Team

Manheim and his associates indicate that in order to achieve the objec-
tive of "substantial, effective community agreement," the planning team will
have to engage in the following five basic activities: location team manage-
ment, development of alternatives, impact prediction, evaluation and community

interaction.

A-2



The location team management activity involves, among other things,

"the development and revision as nécessary of a process strategy, the gen-, -

eral sequence of steps the location team follows in trying to achieve the
overall process objectives" [Manheim and Suhrbier; 1972, p. 39]. The &e-
velopment of altefnatives activity involves many traditional design activities,
but it also involves a great deal of direct citizen involvement in shaping
the alternatives. The other three\activities, which have been discussed in
considerable depth by Manheim et al. [1971], are considered below.

- Impact Prediction. Manheim_gg_él. define impact prediction as the

"fdentification and measurement of the consequences of implementing a partic-
ular course of action" [1971, p. VI-1l]. They describe an overall strategy
for impact prediction as follows: '

[The impact prediction activity] is a continuous process of making
hypotheses [i.e., general statements] about the potential impacts,
making predictions, revising the hypotheses, making additional
predictions, adjusting the importance given to impacts, and shifting
priorities for prediction. Priorities are shifted on the basis of
[the] estimated magnitude of impacts and as a result of inputs from
community interaction [1971, p. VI-5].

Manheim et al. [1971, pp. VI-19 -- VI-27] have elaborated on the
following techniques to aid the location team in identifying potential im-
pacts, affected interests and "spokésmen" for various affected interests:

1, ﬁnstructured experience—This involves the use of past experilence

from previous projects and already developed knowledge of the
current project to identify impacts, ' .

2.  Linked chain--In this case, a few spokesmen are initially-identi—
fied and contacted. They give information on potential impacts,
affected interests and other spokesmen., These new spokesmen are in
turn contacted and more information is obtained.

3., Community issues—Public involvement techniques are used to identify
issues of concern to a community, and the individuals associated
with various issues.

4., "Typologies"--Typologies, or categorizations, are used to systemat-
ically direct the search for impacts and affected interest groups.

. 5. Anthropological studies--This involves an examination of life styles
 and other community characteristics to identify non-visible interests

who might otherwise go undetected.
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6. Survey research--Questionnaires, interviews, etc. are used to

identify affected interests and their spokesmen. -

Evaluation. Manheim and his associates view "evaluation" in a broad
sense. They consider evaluation in terms of: the identification of sig-
nificant issues, the appraisal of alternative actions, and the establish~
ment of priorities for additional planning activities. As-indicated by
Manheim and Suhrbier [1972], their evaluation épproach eﬁphasizes the

following types of issues: (1) representation of various interests; (2)

equity of the incidence of adverse and beneficial impacts; (3) inclusion
of preferences of various community interests for different alternatives;
(4) technical, legal and financial feasibility; and (5) overall desir-
ability, in terms of the net benefits of the resulting public expenditure.
Manheim et ‘al. [1971, p. VII-4 gg_gggi.] have identified the following
characteristics as being basic to their evaluation method. They note that
their method: is applied throughout the planning process; explicitly recog-
nizes the "no-action"'alternative; is flexible with respect to information
gathering aﬁd.processing; views the consequences of alternatives in terms
of individuals and groups within the community; and, views éommunity
preferences as being expressed by many spokesmen.
In summary, evaluation

"is not a numerical or quantitative method, but instead is a series

of steps accomplished largely by judgment through which the analyst
brings to bear his understanding of the current state of the location
process and focuses it to identify those issues of greatest importance
to the management of the process" [Manheim, 1973, p. 18].

Community interaction. Manheim and Suhrbier have defined community

interaction as "the two-way communication process through which the loca-
tion team and the community learn about each other and work together to
reach agreement on a course of action" [1972, p. 39]. Manheim et al.
[1971a] note the following objectives of the community interaction activity:
establish and maintain agency and process legitimacy; re—examine and maintain
the validity of earlier decisions; establish facts (indisputable states of
nature); detect and anticipate community problems; find "solutions" (i.e.,
help the community crystallize their ideas); explore values; establish and
maintain credibility; exchange reliable information; depolarize intereéts;
and, search for consensus.
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Manheim et al. [1971a] have identified and described thirty-nine com-
munity interaction techniques in terms of the following: key features, basic
principles, variations, examples; advantages, disadvantages, and highway
planning appliéatiOns. These techniques include such activities as hiring an

advocate for the community, and using advisory committees, public hearings,
. sﬁrveys and opinion polls., Other techniques include the use of role playing
and sensitivity training. V

Manheim and his associates do not advocate a well. structured, rigid com-
ﬁunity interaction program. They suggest that "a package of techniques be
selected based on a review of objectives (and tasks to be accomplished), the
. relative potential of each technique to achieve the objectives, and the avail-
able resources for carrying them out" [Manheim et al., l9fla]. They argue
that each location team must develop its own community interaction program

to meet its own needs.

Some Implications of the Highway Planning Model

Manheim and Suhrbier [1972] have discussed three reasons why a'highﬁay
agency might find their approach to planning "dangerous and undesirable."
First, the proposed process might take longer than the time noﬁ allocated for
route location and design studies. In response to this, Manheim and Suhrbier
(1972) suggest that project modifications and delays may be extensive and
costly where coﬁtroversy stgmhing from poor planning leads tb the mobilization
of.opposition. Second, “the proposed process may require greater expenses
than_are now allocated to highway planﬁing. Here also, Manheim and Suhrbier
point to the expenseé (eeges risiné construction costs) that are associated
with project delays caused by an inadequate planning process. Third, the
proposed process may -result in some projects not being built at all., In
response to this, Manheim and Suhrbier observe that the elimination of un-
desirable projects "is not a catastrophe; it is simply the inevitable result
of the changing world we live in" [1972, p. 40]. |

There are many novel concepts associated with various portions of the
model developed by Manheim and his associates, some of which have been tested

under field conditions, In fact, the model has resulted in a number of
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practical recommendations for the Division of Highways of the State of
 California, for the Federal Highway Administration, and for other states
as well [Manheim, 1973, p. 21].
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