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Introduction

The general theme of this conference is the utilization of science
In decision-making. In order for scientific findings (whether physical
science, social science or whatever) to be utilized by decision-makers,
two criteria (at least) must be met. The first Is that the science
presented must be good science (In all of the parameters that encompasses,
and which are discussed below). The second, and perhaps most important
criterion, is that the scientific findings must be relevant to the
decision maker (from a number of perspectives, also discussed below).

The purpose of this paper is to explore these Issues, first in a
general way, and secondly in the context of one particular policy arena:
coastal energy development. The discussion will begin with an examination
of the two criteria just Identified and will focus on the important aspects
of each. Following that, the paper will turn to an examination of some of
the constraints that actual planning practices impose on achieving good
scientific studies and/or relevant research findings. Finally, a question
is posed regarding the potential for Improving the present situation. In
partial response to that question, preliminary findings from an on-going
study are brought to bear.

Good Science/Relevant Science

At a minimum, two criteria must be met if there is to be any possibility
of scientific information being incorporated into decision-making. I say at
minimum because each criterion, separately or taken together, Is necessary,
but not sufficient, to insure such use by policy-makers. Many other factors
may come Into play which have nothing whatever to do with the nature of the
information itself. Such considerations as the political environment, the
policy-maker'8 motivations, and so forth, may have a substantial Influence
on whether scientific information is utilized in formulating policy. However,
these issues will not be dealt with in the present paper. For purposes of
this discussion, it will be assumed (no small leap of faith) that the policy
maker is pre-disposed to base his/her decisions on some scientific evidence
and rationale. Given such a situation, how will a policy-maker identify
usable Information and discard those scientific findings which seem less
appropriate?

As stated above the first criterion to be met in such a situation is
that the science must be (or at least, must be perceived to be) "good"
science. More specifically, this means that the research methods and find
ings must be as objectiveas practicable. Further, the methodology and
assumptions of the study must be based upon accepted standards of the
scientific community. The findings must also include an assessment of the
investigator's confidence in their validity (i.e., they must include a
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statement of the uncertainties and caveats appropriately attached to the
study, both in terms of methodological reliability and outcome accuracy).

The second criterion, which, as stated above, is almost certainly more
Important from the standpoint of usability, is that the science must be (or
again, at least perceived to be) relevant to the decision-maker's concerns.
If it is to be applied it must be perceived as useful. Otherwise it does
not matter how good the science is, it will not be utilized. What makes
a particular piece of research relevant, and conversely what prohibits
much research from being relevant will be discussed in some detail in a
later section. For now the discussion will turn to a brief examination of
the broader issue of science and decision-making, but in the particular
context of public participation.

Public Participation: Science and Decisions

One area where science and policy making have come together in resource
planning is the area of public participation. This has been increasingly
true In the lost 10-15 years (and particularly since the passage of NEPA in
1969), as a reflection of an insistence that public decisions Incorporate
public values to a greater degree than in the past. Of course, this
notion is based upon the assumption that, In a democratic society, citizens
and/or their representatives are the appropriate sources of the values,
goals and objectives that drive the planning process. If one accepts this
normative assumption, then one Is left with a question concerning the role
of science and scientists (outside of their role as citizens) in this process.

Two principle roles seem relevant to the present discussion. The first
is that scientists, once they are Informed (through any of a number of
channels) of the public's goals In a particular situation, should endeavor
to identify the most efficient and equitable means for attaining those
goals. A second, and related, role for scientists is one of educating
and informing citizens and their representatives so that: 1) they can make
the most appropriate decisions; and 2) they will be able to formulate goals
and objectives for planning which reflect their actual values as accurately
as possible. This education process would also include apprising citizens
and their representatives of possible side-effects related to Implementing
any particular course of action.-

Given the foregoing, It Is now possible to present briefly what might
be considered an ideal case (in the Weberian sense) of planning and decision
making In a democratic society. This will then be contrasted with the way
in which planning takes place in practice In order to Identify a number of
the difficulties created.

Figure 1 represents a diagrammatic view of the planning process. In
an ideal case, problems requiring planning attention would be identified
by the public and/or Its representatives. Once these problem statements are
coherently formulated, scientists enter the picture and begin to identify
a number of alternative ways of approaching the problem. These alternatives
are represented as a± in Figure 1. Any particular planning alternative (a.)
will comprise a number of various elements (b.). It Is the job of the
scientist to identify these elements, Including (to the extent possible)
the side-effects of the plan. The final aspect of the scientist's role in
this idealized case would be the projection of Impacts which could be
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Figure 1

Diagrammatic Representation of the Planning Process
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expected as a result of implementing each alternative. The reader should
note that each of these steps is based upon scientific, or technical, judg
ments, rather than on value judgments. Each projection addresses the
question of what is likely to happen.

Still within an Ideal case, the focus would now shift to the public
role (this is represented on the right-hand side of Figure 1). Once sci
entists have identified alternatives, and assessed the likely impacts of
these alternatives, it Is then up to the citizens or their representatives
to evaluate those impacts (Including the trade-offs between them), and
decide upon a course of action. This process addresses the question of
how desirable certain Impacts would be if they occurred. This contrasts
sharply with the outcome of the scientific process just described.

Scientists would re-enter the planning cycle in order to evaluate suc
cess or failure (according to specified criteria) and recommend changes if
necessary or appropriate.

By contrast with this Ideal case, actual planning occurs very differ
ently. One of the major differences (and the only one which will be discus
sed here) is the confusion, and sometimes even the reversal, of these Ideal
roles. In many Instances, scientists are required to go far beyond their
scientific expertise, and are asked to make value judgments. For example,
many times in planning situations, scientists find It necessary to make a
number of assumptions about what the public would find as acceptable trade
offs. Clearly this is In conflict with the roles specified by the tenets
of democratic rationalism.

Similarly, the appropriate role of citizens is often subverted in the
actual process. In this instance, citizens are thrust into the position
of making technical judgments for which they are usually ill-prepared. Such
is the case when, for example, technicians specify alternatives, but do not
go on to project the impacts (or consequences) of these alternatives. In
that situation, citizens or policy makers (In any case, non-scientists) are
forced to make these projections for themselves In order to evaluate alter
natives and make choices. Usually they are not well qualified to perform
this task, and doing so often results In dissatisfaction with the outcomes
of planning and policy-making.

Implications of Role Confusion

One implication of this confusion of roles, or at least of their
divergence from a democratic, rational norm, is the one just mentioned:
dissatisfaction with outcomes of the policy/planning process. Another, and
one that is particularly salient in the context of this paper, is the pos
sibility of producing irrelevant science. How does this come about?

One of the principal components of role-confusion may be the shifting
of problem identification responsibilities from policy makers (as represen
tatives of the public) to scientists. In many cases this shift results in
the identification of problems (and therefore, planning goals) that are
crucial (or fascinating or addressable) to scientists, but possibly Irrel
evant (or untreatable) from a public policy perspective.
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Another set of problems may arise from the way in which the problem
(once Identified) is defined and emphasized. Because of scientific spec
ialization and disciplinary perspectives (some might say blinders) problems
tend to be approached in particular ways. Often these approaches are not
the ones most conducive to posing Issues in contexts that are recognizable
and meaningful to policy makers. Thus, another source of divergence in
perceived usefulness may be created.

Finally, a number of difficulties may be involved concerning the
Information which is presented to decision makers. Is the information
meaningful? Can the policy maker translate It readily Into needed applica
tions? Does the information suggest its own policy Implications? Does it
get to the decision maker at a time when It can be utilized, or has the
time of its usefulness already gone by? Does the information specify the
assumptions on which it is based, and the limitations on its usefulness,
Including uncertainties of the data and the assumptions? All of these are
crucial questions, and must be considered in order to increase the like
lihood of scientific information being utilized In policy making.

Improving the Process: A Case Study

One area where these problems are particularly prevalent is in Inter
governmental programs which assist planning. In many Federal and State
efforts designed to assist municipal level planning, the kinds of issues
just raised occur with persistent regularity. For example, In many
programs, the problems to be addressed by planning (i.e., the goals of
the process), as well as the methods to be used to address those problems
are Identified by higher levels of government (often by technical bureaucrats).
Frequently this is done without the input and participation of municipal level
managers; and consequently many planning efforts, although inventive, feasible
and generating favorable benefit/cost ratios, are ignored by their Intended
targets. Why Is this so? Because, as discussed above, the original problems
being addressed are not the ones seen as being crucial by those who must
ultimately utilize the information. Can something different be done? I
believe it can, and would like to turn now to an alternative approach being
utilized currently in a study of problems related to potential energy
development In coastal New Jersey.

The objectives of the study (which has been funded by the New Jersey
Department of Energy, utilizing funds available from OCZM through the
Coastal Energy Impact Program) are: 1) to enable community level managers to
understand the potential impacts (positive or negative) which may be associ
ated with energy developments in the coastal zone; and 2) to assist
community managers in ameliorating the adverse impacts of such developments
by providing (through a series of workshops) information appriprlate for
guiding effective advance planning and policy formulation.

In many studies of this type, the topics for such workshops would be
specified In advance, either by the contracting agency or by the analyst.
In the present effort, this has not been the case. Rather, the list of
topical issues was not finalized until an extensive dialogue with municipal
managers (the Intended audience) had taken place. The rationale behind
this approach was a hope for alleviating or reducing the kinds of problems
of Irrelevance discussed above, by involving the ultimate users of the in
formation from the outset of the process. Although this entails a some
what arduous procedure, the benefits seem worth the costs, as will be illus
trated below.
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By way of background, a brief explanation of the study design is pre
sented. Clearly, a wide variety of potential impacts are associated with
energy developments In coastal areas. To begin to narrow down the universe
of potential topics which can be ascertained from the literature, the first
phase of the project was to organize an Advisory Committee whose purpose
was to Identify those factors which may be relevant for New Jersey coastal
communities. This Advisory Committee was composed of knowledgeable State
and Federal representatives, and members of the academic community. It was
their task to assemble a listing of energy-related Issues which they believed
would be relevant for New Jersey. Their product is shown in Table 1. The
Advisory Committee was also charged with assessing the amount and quality of
information available to treat each Issue identified, and to pinpoint
significant gaps in knowledge.

Given this list of potential issues, conversations were begun with
municipal officials to obtain the local perspective on relevant and useful
topics. In other words, In extended conversations, local decision makers
were asked to comment on the list to determine their levels of Interest
in the various topics presented, to suggest alternative topics, and to
obtain their assessment of priority issues. These results are shown In
Table 2.

A comparison of the two approaches shows a great divergance of view
points. If the study had followed the usual course of such efforts, and
had utilized the outputs of the Advisory Committee only as an end-point,
rather than a mechanism for beginning a more extensive dialogue with
ultimate users, the effort might have gone far astray. If that course had
been followed and topical Issues had been chosen from the original list
without the guidance of the local perspective, it is quite probable that
the Information produced for the workshops would have gone unused in
future local-level policy making.

As things stand presently, although there Is no guarantee the infor
mation will be incorporated into decision making, I believe the likelihood
has been greatly increased. Many of the municipal officials (including
mayors, city managers, planning directors, etc.) have at least expressed an
interest in the workshops and a willingness to participate. While such
commltmants may be transitory, the reasons behind them yield some measure of
optimism. Through the rather in-depth process of personal communication a
number of strong links have been created in which the local level managers
see their role as Important and significant. Furthermore, many of them
have expressed enthusiasm about the utility of the forthcoming workshops
because they believe some of their real planning needs will be addressed.
They believe that their Input has been taken seriously and that attending
the workshops will be worthwhile.

Summary and Conclusions

This paper has attempted to explore a number of questions related to
the utilization of science in decision making. It first identified two
prerequisites for this utilization to take place: good science, and science
that is relevant to policy making. It then went on to identify a number
of constraints that are imposed on meeting these two prerequisites by the
planning process as it actually takes place at present. These constraints
begin with a basic confusion of the roles of scientists and policy makers
which often translates Into Inappropriate problem definitions, narrow
searches for alternatives,and dissatisfaction with planning process outcomes.
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Table 1

Issues Identified by Non-Local Advisory Committee

Technical Issues

1. Preparation for accidents
2. Vulnerability of facilities to hurricanes
3. Transportation of resource to/from on-shore facilities
4. Safety of pipelines
5. Location of processing plants
6. Basic Information on facilities
7. Basic information on energy activity timing
8. Traffic problems; road/bridge capabilities
9. Groundwater demands

10. Advantages/disadvantages of pipelines vs. barges and lighters
11. Locatlonal/siting Issues

Environmental Issues

1. Beach erosion

2. Water, air, noise pollution
3. Inlet capabilities to accommodate ship traffic
4. Dune protection
5. Thermal effects of generating plants
6. Estuarlne lnpacts
7. Easing of environmental standards to permit development
8. Aesthetic concerns

Socio-Economlc Issues

1. Boom/bust phenomena
2. Land use conflicts
3. Dock space conflicts
4. Conflicts with other industries (primarily commercial and sport fishing,

and tourism)
5. Basic fears regarding LNG and nuclear facilities
6. Infrastructure demands (schools, police, fire, hospitals, etc.)
7. Demands on housing
8. Labor market demands
9. Increased development generated by energy activities

10. Planning for increased energy needs (e.g., increases in electric power
required by expanding tourist industry)

Administrative Issues

1. Where to go for information
2. How to obtain funds for planning and mitigation efforts

Legal Issues

1. Record-keeping requirements for liability claims (e.g., for oil spills)
2. Local authority over energy activities (e.g., beyond dock bulkhead)
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Table 2

Issues Identified by Local Managers

1. Beach Access/Waterfront Redevelopment

a. Techniques
b. Funding
c. Permits required/general process

2. Energy Facility Siting

a. Jurisdiction of various governmental levels
b. Permits required

3. Oil Spill Response

a. Responsibilities
b. Technology available
c. Emergency procedures

4. General OCS-Related Concerns

a. Description of on-shore facilities
b. Likely on-shore impacts
c. Timing and location of developments
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The paper then posed a question regarding the Improvement of the
process. The preliminary results of a case study which attempted to
alleviate some of these problems were then presented. Basically one of
the aims of that research was to return the responsibility of problem
definition to those public policy makers who ultimately will have to utilize
the study's information in actual decision-making. The premise under
lying such a strategy Is that in order for scientific information to have
any chance of being used in this process, it must be perceived to be
relevant and useful by the decision maker.

Admittedly the procedures which have been employed entail a great
deal more effort than an a priori designation (by the analyst) of the
approach and substance to be utilized, but the advantages gained in user
enthusiasm and commitment seen well worth that additional effort.
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Power Plant Siting: Can a Collaborative Approach ResolveDisputes?

Introduction

by

1 2
Philip A. Marcus and Howell Thomas

Since 1979, the New England River Basins Commission and the Resource Planning
Analysis Program of the U.S. Geological Survey have convened a Power Plant Siting
Task Force which represents a unique attempt by government, utilities and public
interest groups to work collaboratively to reform the institutional procedures which
govern the siting of baseload electric generating facilities in New England. This paper
will address four questions I) What are the problems with the current site selection
process? 2) Why is a Task Force being used to reform the institutions governing power
plant siting? 3) What conclusions has the Task Force reached to date? and 4) What has
been learnt in this project which can be transferred to other regions and problems?

These results presented are interim; the Task Force must conclude and prepare their
final recommendations. Further, Task Forcerecommendations must be implemented by
the appropriate jurisdictions and actors before the full utility of the project can be
assessed.

Existing Institutions and Problems

During the I970's, the siting of large baseload electric generating facilities became an
energy issue almost certain to create conflict anywhere in the U.S. It continues to be
so, particularly in New England, for a number of reasons, including the propensity of
utilities for selecting nuclear power on economic grounds, the density of population, the
siting of facilities in areas removed from where the power will be used, the increasing
regional preference for alternative sources of energy including wood, solar and low head
hydro, a strong tradition of local home rule which can override State and even Federal
initiatives and a well organized group of interveners skilled at using the media and
courts to delay or block siting proposals. Controversies in that region over specific
siting proposals included Secbrook, Charleston, and Vermont Yankee.

These controversies, which reflect the inability of our institutions to resolve them in an
efficient and equitable fashion, have social costs. Some of these costs are obvious,
others are more subtle. One obvious cost is delay. Time means money and delays
during the approvals phase of the process can cost as much as $400,000 per day. These
costs are passed on to the consumer by the utilities. Other costs include the loss

Community Planner, Resource Planning Analysis Office, U. S. Geological Survey,
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Project Manager, New EnglandRiver BasinsCommission, Boston, MA
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of legitimacy of our institutions, caused when decisions are overturned or are unduly
delayed, or when citizens feel that they are not permitted meaningful participation In
the site selection process. Protracted conflict can prevent a coherent energy policy
from being formulated or implemented. This in turn can affect the foreign policy and
national security of the United States.

A study of these controversies reveals that imperfections in institutional procedures for
power plant siting have exacerbated conflicts over substantive issues concerning the
need for the facility, technology selected, and location of the site. The Task Force
sketched out a generalization of the current site selection process described in Figure
I. There are six basic steps which most States follow I) system planning 2)
reconnaissance level studies 3) alternative site identification 4) preferred site
selection S) approvals and 6) construction.

Figure - I.

GENERALIZED ELECTRIC UTILITY PLANNING
PROCESS IN NEW ENGLAND
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System planning is performed by the utilities to identify whether additional generation
is required and what type of fuel is most economic. Next, the utilities often embark on
a site screening process which first identifies geographically large candidate areas
during the reconnaissance level, then identifies a smaller set of potential sites and
finally uses detailed criteria to find one preferred site and several less favorable
alternatives. During approvals, the required permits are sought and the hearing
process is used to defend the site selected. Finally, construction includes the purchase
of equipment and actual fabrication of the power plant.

The Task Force identified existing problems in the current site selection process and
found itself very surprised at the unanimity of the diverse interests represented in
agreeing on the underlying difficulties. The current site selection process seems to
engender the following difficulties:

o The present site selection process is invisible. Early work by utilities is
hidden and closed to public participation, particularly in the reconnaissance
level stage. This creates problems later in the regulatory process.

o There is little involvement of government or the public at the point of
alternative site identification and analysis. There are no clear regulatory
requirements for their involvement at this stage. There are no single
acceptable methods for comparing or evaluating sites. The utilities are
reluctant to publicly identify alternative sites. The public and government
are not convinced that utility alternatives are genuine.

o The first full and open discussion of the site occurs very late in the decision
process, during the site selection phase. Because commitments have already
been made, an adversarial situation is created. The utility position hardens.
Members of the public feel that not all acceptable alternatives have been
evaluated, or that the tradeoffs and decisions made to select the site have
been biased. Groups opposed to the site feel their concerns are not
addressed and their only avenue far redress is the courts.

o The approvals phase is characterized by a state of disorganization. Criteria
for approvals may change over a lengthy 12-15 year process. Approvals may
depend on factors not originally considered. There is no time limit on the
decision process, thus it can continue indefinitely. The fragmentation of
governmental responsibilities causes further duplication and delay. Few
means are available for conflict resolution. Hearings are often the only
mode of participation.

Many analysts have come to the same basic conclusions. What is refreshing is the
agreement on the underlying institutional problems by parties on all sides of the siting
issue. What is also novel is the commitment of the Task Force to take the next steps to
identify and implement the institutional changes required to improve the site selection
process.

This paper will next describe how the project sponsors determined that a Task Force
could help identify problems with the site selection process and recommend alternative
procedures better able to handle the conflicts which will inevitably arise.
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Task Force Design Process

The basic steps leading to the creation and operation of the Task Force included: I)
conflict/issue assessment interviews 2) Task Force conceptual design 3) Task Force
meetings 4) outreach/implementation of results.

Conflict/Issue Assessment - An extensive series of interviews were held with govern-
ment, utility, and public interest group representatives to get an early indication of
their concerns and Interests. Besides focusing the later investigation, it provided the
New England River Basins Commission and the U.S. Geological Survey withcredibility
and defused potential mistrust and hostility.

Task Force Conceptual Design - The project sponsors recognized that yet another
report prepared by a regional planning agency would probably have little impact in
resolving complex institutional problems and therefore would not be very useful. It was
also apparent from the interviews that there was much talent and interest in the region
ready to be mobilized to oddress the underlying problems. Perhaps this was Ate to a
recognition on the part of the affected parties that the costs of impasse and
uncertainty were too high. Given the magnitude of the problem and the willingness of
high level people to work on it, a project became feasible which had the following
characteristics

a) Broad participation and decisionmaking - For any progress to be made in
dealing with power plant siting procedures, all the major interests needed to
be involved. This included government, utilities, and public interest groups.
Further, since political power is sowidely distributed among the parties (as
evidenced by impasse in siting decisions), the institutional reform
had to address the essential needs of eoch stakeholdlng group, thereby
obtaining their consent. A collaborative approach was required which would
produce a consensus decision with a high probability for implementation.

b) Problem-solving orientation - Key parties in the siting process rarely meet
to problem-solve, but rather to confront each other and make demandsat
public hearings and in court. However, it seemed that a problem-solving
approach which fostered taking a fresh look at shared problems could help
the Task Force develop acceptable alternatives to the current power plant
site selection process. A meeting facilitator was engaged to run the Task
Force meetings. This individual was highly skilled in getting diverse
interests to work together and was perceived as being neutral on the issues.

c) Tosk Force defines its own role - The Task Force was given the responsibi-
Nty to define its own role and the problem it wished to address. They were
not compelled to focus on an issue relevant only to the cosponsors. This
provided the Task Force with the incentive to implement recommendations.

d) A neutral forum was provided for Task Force deliberations - A non-adver-
sarial forum was created so that Task Force members could surface issues in
a nonthreatening and nonregulatory atmosphere. This neutrality cannot
exist during the formal regulatory process when on actual site is being
considered. Likewise, the site selection process can't be redesigned when a
specific site isbeing considered The New England River Basins Commission
and the Resource Planning Analysis Office acted as technical support staff
for the Task Force.
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Tosk Force Meetings

At their first meeting, the Task Force made a significant decision to reformulate the
original project objective.

New England River Basins Commission and U. S. Geological Survey first thought the
project should identify and agree on regionally consistent water and land siting criteria.
But the Task Force decided that wasn't the real, underlying problem. They felt that the
institutional procedures and responsibilities of the entire site selection process was
more important than defining siting criteria. They wanted to step back to a more basic
view of the problem.

The Task Force also accepted having meetings run by the facilitator, who helped guide
the Task Force problem solving activities at this and subsequent meetings. Once the
Task Force had determined their objective, they agreed on problems in site selection,
indicated earlier. They then identified the stakeholders who either make, are affected
by, or can block siting decisions and defined their positions and interests in the site
selection process. A key point was reached when the Task Force agreed on basic
principles which should guide reformed site selection process. These principles include:

1. The site selection process should incorporate various viewpoints, serve
multiple objectives, and resolve competing objectives.

2. All of the objectives implicit in the approvals process should be explicitly
considered during the site selection process.

3. Procedures, data, methods, analyses, tradeoffs, and decisions used in the
siting process should be clearly documented.

4. The approvals process for stotion-site applications should be better
coordinated, efficient, and systematized.

5. Some degree of public participation should become a principle of operation
throughout the siting process:

o Utilities, government, and the public should interact early enough in
the siting process that their concerns are effectively Incorporated in
site selection.

o There should be clear ground rules for public participation and for
incorporating public input into the site selection process.

6. Certain licensing and regulatory agencies should remain in a reactive role.

7. Government should take a more active role in planning and policy develop
ment in the siting process.

The Task Force has met for about a year, and has developed a range of models for
reforming the site selection process. An interesting feature of these models is that
they each have on important collaborative component. The Task Force recognized that
the present closed decisionmaking process created rather than resolved problems. They
also realize that collaborative processes can work and produce satisfactory solutions,
because they were participating in such a cooperative exercise.
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The common elements to include:

1) Confirm the need for power prior to conducting site selection studies, or the
demand question will become discussed during the site selection process and
will subvert it.

2) Stakeholders representing the full range of interests should develop criteria
to be used in the siting study.

3) Detailed technical screening for sites should be conducted by utilities.

4) Public review of alternative sites should be conducted prior to final site
selection. Avoid entering the hearing process with just one site.

5) Involve stakeholders throughout the siting program.

The only similarity between these common elements and the current siting process is
that the utility presently conducts detailed technical screening for sites. Each of the
other elements requires either voluntary or more formal (i.e., administrative or
legislative change) for implementation.

The Task Force will next select and refine two or three alternative site selection
models which can be implemented in differing institutional circumstances. For
instance, one alternative may be appropriate for a utility to implement, while another
will be appropriate for a State which already has extensive siting authorities.

Transferring Project Results

While the substantive recommendations of this project may be applied to power plant
siting in other regions or even to other energy facility siting procedures, much of what
is most transferable has to do with the process of getting a group of diverse interests to
work together to develop institutional arrangements acceptable to all of them. Several
points are worthy of note:

o Problem solving, rather than negotiating or adversarial relationships seems
to get groups to cooperate. But to accomplish this you must have the time
to permit a group to work together to define the underlying problem.

o Encourage participation by reducing the risks of involvement. In this
project we were not dealing with an actual siting proposal, but rather how to
reform the selection process itself. This was less threatening.

o If a large and important societal decision requires a high degree of agree
ment among the affected parties (as it seems the decision to build a power
plant does), then the only way youcan reachsuch a solutionis by designing a
more open, participatory planning process.

Outreach/Implementation

The Task Force realized that concrete actions must be token to implement their recom
mendations. In a sense, they have been privileged to have this opportunity to work
together, separated from actual decisions and media attention. But theirconception of
the problem and the sophistication of their solution is probably ahead of many of the
other decisionmakers in the region, whose support is critical if Task Force agreements
are to be implemented.
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A program of outreach and implementation is being planned, subject to funding by
several Federal agencies. Workshops, seminars, and presentations will be held in
different institutional settings, to assist Task Force members to communicate and
refine the results, and gain support for implementation.

Conclusion

There are forces in our society which are pushing us toward using collaborative
approaches for making key energy decisions. But our methods for decisionmaking often
are not collaborative (formal hearings, courts, media). Our society needs to do more
work on alternative approaches to conflict resolution such as collaborative problem
solving or mediation, which can create procedures which can result in efficient and fair
decisions.
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WATER TRANSPORTATION RISKS OF HAZARDOUS MATERIALS

Lieutenant Paul C. Golden

Problem

Industrial, commercial, and residential development represents a
major threat to the natural environment of our coastal regions. This
development has been challenged under the banner of coastal preservation,
with environmental groups and coastal zone management agencies leading
the vanguard in a holding action to preserve rapidly dwindling wetlands.
However, the overall goal of coastal preservation has blinded us to a
reality that directly threatens thousands of lives daily. As a result of
environmental opposition, chemical and energy facilities are being blocked
from developing remote, unpopulated coastal and river sites in the name
of wetlands and coastal protection. This has resulted in a concentration
of water dependent facilities handling bulk hazardous substances in
metropolitan industrial corridors. Land use planning agencies have
given no serious thought to the risks the local populations are exposed
to in the event of a major accident involving these facilities, or their
transportation systems.

Background

This problem has paralleled the development and growth of our
automatlve and synthetic based lifestyles since World War II. The
problem became acute in the 1960's when cheap energy allowed the rapid
expansion of synthetic chemical based Industries and created major new
demands for petroleum and chemical feedstocks for industrial, agricultural,
and energy industries. This has resulted in the bulk transportation
annually of hundreds of millions of tons of hazardous substances along
our waterways to supply chemical processing and storage facilities located
adjacent to our urban rivers, ports, and coastal waterfronts. These
facilities located there to take advantage of the cheapest available form
of bulk product transportation next to pipelines—shipping. For example,
the relative cost (in 1974) of moving a ton of methanol from Beaumont,
Texas, to Belle, West Virginia, was $37.00 by rail, $62.00 by truck and
$6.88 by barge (Table 1).

As transportation fuel costs continue to skyrocket, these differences
become increasingly more significant, shifting more and more bulk hazardous
substances onto our waterways from other transportation modes.

USCG

Assistant District Planning Officer
Eighth Coast Guard District (dpi)
New Orleans, Louisiana
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TABLE 1

COST AND RISK ANALYSIS OF DIFFERENT TRANSPORTATION
MODES FOR HAZARDOUS SUBSTANCES

(MILES/TRANSPORTATION COST PER TON/YEARS BETWEEN SPILLS ON THAT ROUTE)*

ACRYLONITRILE
(Chocolate
Bayou, TX -
Decatur, AL)

ANHYDROUS
AMMONIA
(Donaldson-
ville, LA -
Palmyra, MO)

BENZENE
(Port Arthur,
TX-Beaumont,
TX)

CAUSTIC SODA
(Geismar, LA-
St. Marks, FL)

CHLORINE
(Portland, OR-
Eureka, CA)

METHANOL
(Beaumont, TX-
Belle, W.VA)

STYRENE
(Texas City,
TX-Addyston,
OH)

SULFURIC ACID
(Within a
major North
Atlantic
Harbor)

BARGE

1400 m1/$7.50/
86 yrs

960 m1/$8.73/
ISO yrs

26 m1/$2.42/
1000 yrs

520 m1/$8.78/
110 yrs

440 mi/$6.69/
9400 yrs

1700 m1/$6.88/
22 yrs

1500 m1/$8.90/
35 yrs

8 m1/$1.70/
33,000 yrs

TRUCK RAIL

780 m1/$40.00/
16 yrs

770 m1/$ll.50/
yrs

808 m1/$58.00/
14 yrs

B37 m1/$13.00/
22 yrs

26 m1/$12.20/
500 yrs

477 m1/$32.00/
40 yrs

418 ml/-/
250 yrs

19 m1/$7.00/
110 yrs

536 m1/$12.15/
15 yrs

965 m1/$23.00/
250 yrs

PIPELINE

700 m1/$6.26j|
2.6 yrs

1225 m1/$62.00,
2.3 yrs

1121 m1/$37.00,
95 yrs

1232 m1/$56.00,
4.5 yrs

30 m1/$4.40/
1700 yrs

1035 m1/$25.00;
1.1 yrs

30 m1/$6.80/
590 yrs

'Based on historical accident statistics, these are predictions of the
probability of an accident on that specific route In each mode of
transport.

Source: A.D. Little
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Increasing Shipments of Hazardous Substances

Just how serious the problem is may be inferred from Table 2, which
shows a doubling and tripling of the bulk hazardous substances transported
through the Gulf of Mexico ports and the Lower Mississippi River. This
growth pattern shows every Indication of continuing as each Gulf port com
petes to announce plans for new multltnlllion dollar chemical complexes
or the enlargement of channels to takeover increasing tonnages through
ever increasingly congested waterways.

TABLE 2

HAZARDOUS COMMODITIES* BY TONNAGE SHIPPED THROUGH GULF OF MEXICO PORTS

M08ILE

LOWER MISS.
RIVER BATON
ROUGE TO

GULF MEX.

HOUSTON
SHIP

CHANNEL

INTRACOASTAL
WATERWAY

MISS. RIVER
TO SABINE

CORPUS
CHRISTI

1966 1,628,000 46,773,000 28,488,000 15,474,000 11,123,000

1977 |4,822,000 106,843,000 43,406,000 128,154,000 20,118,000

'Commodities Counted: 2811, 2813, 2816, 2817, 2818, 2819, 2876, 2891,
2911, 2912, 2913, 2914, 2915, 2916, 2918, 2921, 2991

Source: Army Corps of Engineers Waterborne Commerce Reports for 1966 and
1977

Types of Risks

This growth pattern In the water transportation of bulk hazardous
substances is centered in the Gulf and raises several questions: (1)
How dangerous are these hazardous substances? (2) How probable Is an
accident in an urbanized area where loss of life would be greatest? (3)
What are the alternative approaches to Improving the existing problem,
and to prevent a worsening situation?

There are four possible hazards associated with an accidental discharge
of bulk hazardous substances: fire and explosion, toxic vapor clouds, water
toxicity and chemical damage to property. Water toxicity can result In the
chemical contamination of commercial and sport fisheries, particularly
filter feeders (e.g., oysters). They can bloaccumulate and concentrate low
levels of contaminants Into toxic concentrations. Another threat is from

water contamination that can shut down municipal river water systems. An
example of this type of problem is the July 1980 M/V TESTBANK Incident in
Louisiana, where the vessel sailing under good operations collided with
another vessel because of human error. As a result, approximately 12
tons of toxic pentachlorophenol (PCP) was lost overboard in the Mississippi
River Gulf Outlet near New Orleans. Before the Incident was over, bio-

accumulation in oysters raised PCP concentrations In a week from parts
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per billion to parts per million, which is in the health risk range for
humans. Hundreds of square miles of prime shrimp and oyster grounds were
temporarily closed. Fortunately, careful dredging of the bottom recovered
80-90 percent of the PCP which has eliminated further contamination. In
terms of risk of life, though, fire and explosion represent the greatest
potential for death and destruction In the area immediately surrounding
the scene of the accident. However, toxic vapor clouds, especially if
they are heavier than air, can represent the greatest risk of life to a
metropolitan area. Several detailed gas dispersion models have been
developed that can accurately predict the downwind impact area. For
example, In March 1972, a fully loaded chlorine barge broke away and
wedged in the McAlpine Dam spillway In the middle of Louisville, Kentucky.
Fortunately, the highly engineered Impact resistant barge and tanks
remained intact. However, modeling showed that In the event of a total
failure of all the barge tanks a toxic swath of chlorine gas several miles
wide and over 100 miles long could hove run through highly urbanized regions
under the right wind and temperature conditions. The risks depend on the
chemical involved. There are thousands of chemicals shipped yearly; many
of them can form toxic clouds In the event of an accident.

What are the risks from the bulk shipment of these chemicals through
our urban ports? Several studies, in particular, one by A.D. Little for
MARAD, show that waterborne transportation by barge is the safest mode
of transporting bulk hazardous substances, but that remote but definable
risks do exist (Table 1). Risk analysis cannot, however, totally predict
certain risk elements such as random human error and vessel mechanical
malfunctions in very inopportune times and places, such as rush hour in
downtown New Orleans or Houston, nor can statistical analysis reflect the
greatly increased risks associated with low visibility, or transits and
waterfront facility transfers in congested areas associated with urban
ports and rivers. What is an acceptable risk along a sparsely populated
stretch of waterfront is not necessarily acceptable if it leads into or
through a congested, densely populated port or waterway.

Acceptable Risks

That leads to the question of what is an acceptable risk. The science
of risk taking covers a lot of thesis territory from economics to policy
making. In terms of economics, it can be the economic benefits of the
chemicals transported as compared to an estimate of the (potential) loss
of life as a result, and the value.of.that life (e.g., annual costs per
person for life saving services). ' Voluntary risk taking is pre
dominantly an economic choice, such as a chemical plant worker who Is
aware, to some degree, of the exposure risks and accepts them for monetary
reward. Involuntary risk takers who are uninformed (by deliberate choice,
or otherwise) as to the risks they are taking do not and cannot make
rational risk taking decisions- but rely rather on their political institu
tions to act on their behalf. That is the core of the problem with the
water transport of bulk hazardous substances - the public is totally un
informed as to the risks they are daily exposed to and have unknowingly
placed their lives in the hands of political and regulatory institutions
that have based their regulatory policy decisions on benefit/cost con
siderations that historically show high economic benefits as compared to
low historic loss of life. This regulatory approach worked exceedingly
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well when an emphasis on the quality engineering of the vessel and Its con
tainers effectively insured}a very high probability of safety in the event
of an occasional accident.

Until the 1960's, this was a very effective approach because of the
relatively small quantities of hazardous substances being shipped.
However, as discussed above, the picture has radically changed both in
terms of tonnages and traffic densities which make engineering question
able as the primary approach to guarantee public safety. Under the right
conditions, the best engineered chemical barge or tanker will fail- "Close
calls" and accidents involving chemical cargoes are increasing in the Gulf
ports and waterways, increasing the possibility, however small, of a major
chemical accident in an urban area. One example of a regular occurring
event that can lead to an accident is the phenomenon of the "five o'clock
rush hour." With stevedores finishing work at 5:00 P.M., many ships will
leave their piers at the same time to avoid paying overtime and additional
berthing fees. This causes localized vessel congestion (especially on
Fridays), often at dusk, when the crew is tired after a full day's work.
A recent operations approach to the traffic congestion problem has been
the establishment, by the Coast Guard, of Vessel Traffic Services (VTS)
in major port areas. These VTS's consist of communication and traffic
surveillance systems that allow the forwarding of traffic and safety in
formation to each vessel in the system. Unlike the aircraft control net
work, the VTS's do not provide positive control over vessel movements, nor
do all of the existing VTS's require participation by all of the vessels
operating in their surveillance areas. However, even with VTS, traffic
congestion problems will continue to be compounded as each port expands
to increase their business by adding new facilities for handling larger,
less maneuverable ships, which in turn means dredging confined deep draft
channels to get them In and out with full loads. A trend throughout the
Gulf is the onshore superport justified by the economics of petrochemical,
grain and coal supertankers and large bulk carriers.

The combination of the ever increasing water transportation of bulk
hazardous substances in larger less maneuverable vessels. In increasingly
more congested urbanized ports, will lead to only one inevitable result,
the major loss of life in an urban area downwind from an accident in
volving chemical carrying vessels and/or waterfront facilities that
service these vessels.

Existing Safety Regulatory Schemes

What then are the alternatives to this specter of disaster? Ports and
waterways safety is a mixed bag of Federal, state and local regulatory
schemes. The Coast Guard Is the primary Federal agency responsible for
regulating maritime, coastal, river, and port safety activities. This
authority Is mainly derived from the Ports and Waterways Safety Act of
1972; the Natural Gas Pipeline Safety Act (LNC facilities); the Port and
Tanker Safety Act of 1978: the Hazardous Materials Transportation Act; and
the Federal Water Pollution Control Act of 1972, as amended by the Clean
Water Act of 1977. The Coast Guard views its primary role as one of accident
prevention through strict safety regulations, inspections, surveillance,
licensing and both civil and criminal law enforcement penalties. The Coast
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Guard presently has regulatory responsibilities for a total of over 2216
waterfront facilities in the country handling hazardous substances. These
include over 201 facilities handling cargoes of particular hazard, 15
liquified LNG or LPG facilities, 190 container facilities and 1850 bulk
liquid facilities. The reader is directed to the Coast Guard!s Environ
mental Impact Statement on Waterfront Facilities Regulations to obtain
an in-depth understanding of Coast Guard safety and regulatory policies
for hazardous substances. However, the Coast Guard port and vessel
safety programs' emphasis is placed on a cooperative working relationship
with the local port authorities and the maritime shipping and industrial
communities to ensure that high engineering and operational safety stan
dards are actively implemented and practiced. This safety mechanism has
been notably successful in preventing major accidents, the last one taking
place In 1947 in Texas City, Texas. Explosions and fires from a vessel
carrying fertilizer leveled a 50 acre Monsanto chemical plant, oil and
gas tank farms and one-third of the city's buildings. The results were
a total of 522 persons dead, with 3000 Injured and 200 missing and property
damage exceeding $100 million (1947 dollars).

The states, until recently, have had a limited role In maritime and
port safety. Florida and Washington have attempted with limited success
to regulate oil tanker activities through tonnage limitations in specified
waterways, and by enacting accident liability requirements exceeding those
called for by Federal law. Local municipal and port authority controls
have focused on facility permits, licenses and safety inspections, the
emphasis again being placed on engineering and operations standards. Sel
dom have these authorities differentiated, and segregated out waterfront
facilities and their water transportation systems which handle bulk
hazardous facilities and their water transportation systems which handle
bulk hazardous substances. Often, there are no local land use planning
and regulatory agencies effectively controlling industrial development
outside of a port's municipal borders. This results In the transportation
of bulk hazardous substances through the port without any municipal controls
on the traffic or bordering facilities. It appears that the general rule Is,
that if a site is zoned for Industrial use, anything can be sited there as
long as It generates revenues and meets the prevailing (if any) public
safety regulations.

This triad (Federal, state, local) of regulatory schemes has been
generally effective in protecting ports and adjacent population centers
from catastrophic accidents since 1947. But when virtually every major
port and waterway In the Gulf continues to experience major expansions In
the shipment of bulk hazardous substances, some waterway carrying capacity
limit will sooner or later be reached and exceeded. For example, how much
additional growth of petrochemical Industries can the Houston Ship Channel
absorb? It has had an Increase in hazardous cargo shipments from ap
proximately 28.5 million in 1966 to 43.5 million tons in 1977. Indications
are that this growth rate has accelerated as major Industrial and popula
tion migrations from the North have focused on the Gulf central and west
coasts. This attraction to petrochemical industrial centers such as
Houston-Galveston and the Lower Mississippi River stems from several
factors including: high political and public tolerance for "dirty"
Industries, reliable energy and feedstock sources, and an extensive chemical
transportation infrastructure based on existing shipping, rail and pipeline
systems. Every industrial growth forecast leads to the inescapable con-
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elusion that petrochemical and chemical manufacturing will continue to
sharply expand in the Gulf port and river regions.

This leads back to the earlier point that very few Individuals outside
of the maritime community understand the dynamic forces that are engulfing
them. Without a knowledge of the water transportation risks that the
general public is exposed to, there cannot be any rational decision making
process to determine what is an acceptable risk in relation to the economic
benefits gained from those risks. With the public uninformed and placing
blind trust in our political and regulatory institutions to continue to
protect them, these policy making institutions are placed in an impossible
situation. Assuming they are aware of the potential for some remote risk
of an accident in a particular location, should they publicly raise the
unsupportable specter of some Impending disaster? This could result In
the shutdown of major segments of our chemical and energy dependent in
dustrial economy, because of public outcries to severely limit, or prohibit,
the transit, or storage, of hazardous bulk chemicals and petrochemicals
that are the raw manufacturing stocks of every heavy industry In or adjacent
to our urban port and waterways population centers. Obviously, no public
official would be willing to make such a "King Solomon" decision based
on historical statistics that show a very small risk and yet we can see
similar circumstances, Issues and demands with nuclear energy development.

Alternative Approaches to Public Safety

What approaches can be taken to deal with this problem? The status
quo Implies continued petrochemical growth until a serious water transporta
tion accident brings on demands for change. Perhaps the best that can be
accomplished Is for all levels of regulatory government to recognize that
they can no longer completely Insure public safety through technical safety
regulations and enforcement programs, and Instead, attempt to shift a
portion of this risk taking responsibility over to public and political
forums where risk-benefit land use policies and decisions are more
appropriately carried out.

Because these risks are water related, an appropriate mechanism for
facility siting decisions would seem to be the state and local Coastal
Zone Management agencies. The primary obstacle to this approach is that
most state CZM agencies are not adequately staffed, and do not have the
political and legal authority under the Coastal Zone Management Act and
state Implementing laws to make broad, long range land use decisions that
would significantly impact on the state's economic well-being. Riverfront
industrial development is constantly encouraged In metropolitan areas
because of the jobs and tax money it brings into the community. These
areas often are already environmentally impacted; this helps generate the
philosophy that it is better to allow development-there rather than in
more remote and environmentally unaltered areas. Although all CZM
management plans have provisions for assessing, approving, or objecting to
the impacts of riverfront development, this is normally associated with
quantifiable local Impacts such as the loss of wetlands. There is no
pressure to change these procedures because the general public is totally
unaware of the activities and risks associated with their local ports and
waterways. Without an immediate threat to a park or a popular endangered
species, no public pressure can be expected and the economics of Industrial
development will prevail.
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Recommendation

What must be done is to coordinate the planning efforts at the
local, state and Federal levels to Identify remote, environmentally
low quality waterfront sites for hazardous substance facilities.
Site criteria should ensure that the shipment of bulk hazardous sub
stances by vessel and rail will not run through metropolitan and
urbanized areas. Ideally, the facilities to produce and store
chemical feedbacks should be located next to the Industries that will
use them. Internalizing the use of hazardous substances within remote
chemical and manufacturing industrial parks would eliminate many
potential risks to the public. These facilities must be downwind of
urban areas and strictly zoned to avoid peripheral adjacent commercial
and residential development.

Finally, a public education program must be Initiated. Only if the
public Is aware of the risks can rational judgments be made as to what
are acceptable risks. It is to the credit of the maritime shipping,
petrochemical and chemical Industries that hundreds of millions of tons
of hazardous substances move safely through our ports and waterways each
year. However, a policy maker always prefers to maintain a stable status
quo. This often means a tendency to ignore changing conditions. The
policy status quo on siting waterfront facilities and supporting shipping
routes based strictly on economic considerations cannot be maintained.
Changes will come either from a major accident and the resulting public
outcry for changes in these policies, or change will come from rational
coastal zone land use planning with a knowledgeable and participating
public making the decisions through responsive elected officials.
Admittedly, this has been a simplistic overview of a very complicated,
multifaceted problem However, policy-makers must first learn to
understand and appreciate the general parameters of the problem before
there is any hope for positive corrective actions, this article was
directed towards that goal.

The views and opinions of the author are not
necessarily those of the Coast Guard or
necessarily reflect Its policies.
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