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The authors are Professors in the Department of Economics, University of Florida.
As members of the Tampa Electric Company Power Plant Siting Task Force, we have
participated in monthly meetings and have prepared this overview of the Task
Force's activity to clarify some fundamental environmental and economic issues.
We hope that the survey of the group's work to date provides a useful summary of
the various phases of the decision process.

In addition, this report introduces a conceptual framework which characterizes
the options facing the Task Force. Whenever there are competing objectives, a
choice implies that something must be given up. We believe that given the
environmental and cost impacts involved with the base-load decision, focusing on
the Polk 7 and Hillsborough 7 sites would be the best use of the group's time
during the upcoming meetings. We propose that a "tentative" preferred site be
selected in June, and that after meetings of a Subcommittee on Ameliorative Land
Acquisition, a final decision be made in September (if all the information is
available) .

* These comments are derived from a more technical report to the Task Force,
"Environmental Choice: An Application to Electric Utility Site Selection."
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The TECO Power Plant Siting Task Force has been meeting for almost a year.
The group represents an institutional innovation: a way to involve
representatives of the community and independent experts in utility decision
making. Our motto might be "We usually like to have choices; we don't always
like the choices we have." Nevertheless, we have been asked to gather
information and make a tough choice.

At the very first meeting, we learned about the NIMBY phenomenon--ItNot in
my back yard"--and about the need to confront the siting problem thoughtfully,
and to develop a consensus within the group. As the President and CEO of TECO
Energy put it, "We are committed to following your recommendations, committed to
meeting the demand for power in the growing Tampa Bay area, and committed along
with you [the Task Force] to finding the best compromise between the cost we must
pass on to our customers and the need to protect our environment." Throughout
the process, the Task Force Chairperson has kept us moving forward, while
allowing full discussion of all issues as they arose.

The issues were complex, requiring a substantial time commitment on the part
of citizen-volunteers. The issues were also controversial, requiring mutual
respect and a sense of openness among participants. The Task Force drew upon the
services of an engineering consulting firm- -to provide technical information and
to identify specific sites. The group has utilized a well-established decision
framework:

(1) Define the problem;

(2) Identify key social values and technical parameters, including
objectives, options, and organizing concepts;

(3) Analyze the consequences of each option;

(4) Evaluate each option in terms of our objectives;

(5) Choose the best alternative, based on the weights (relative
valuations) attached to competing objectives.

The steps correspond to stages in the site selection process. Three broad phases
of the study were established to allow the Task Force to gradually narrow the
alternatives, so that the final choice would be based on the best information
available regarding engineering and environmental constraints.

Phase I: Regional Study Area Screening

The problem facing the TaskForce is where to site new generating capacity.
One option is not to build, so we had to determine whether income and consumer
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growth justified new capacity. The Task Force examined TECO' s conservation, load
management, and cogeneration programs. 'We reviewed technical aspects of
electricity load forecasts and generation mix and concluded that TECO' s expansion
plan was reasonable--that residential, commercial, and industrial customers would
require additional electricity production capacity.

Then we turned to additional organizing concepts to help us understand the
environmental factors that needed to be considered. 'We heard speakers describe
air quality constraints, ecological constraints, and land use/sociological
constraints. The regional suitability maps allowed us to screen out geographic
areas which were unsuitable--these areas were unlikely to contain sites which
could meet current federal, state, and local environmental regulations. The
final site had to have a high probability of successfully completing the
permitting process.

The technical terms were overwhelming at times. For example, favorite
acronyms from the air quality analysis included NAAQS (national ambient air
quality standards--primary and secondary), NSPS (new source performance
standards), PSD (prevention of significant deterioration), and BACT (best
available control technology). The group waded through reports and sought
clarifications regarding the meaning of various regulations related to air,
ecology, and land use.

General economic suitability was established by identifying the location of
existing infrastructure (pipelines, railroad lines, barge transportation, and
transmiss'ion facilities). These "attractors" reduced the need for additional
infrastructure investments and implied lower costs for customers. Another factor
was the availability of cooling water sources. Also ,. land ownership patterns
affected the transactions costs of negotiating for site acquisition.

Based on the engineering consultants' work, these preliminary study areas
yielded about forty sites for the groups' consideration. 'We had reached the
intermediate screening stage of the study.

Phase II: Intermediate Screening

Our task in Phase II was to further narrow the list of potential sites. Now
we were ready for more detailed consideration of site-specific environmental and
monetary impacts. First, we had to define the environmental criteria
(objectives) in enough detail to allow specialists to characterize the sites in
terms of environmental impacts. Each of the four disciplines consisted of
components. Those components (and the weights within each discipline) are listed
below:

Air Quality Criteria
Ambient S02 air quality standards (using distance-weighted emissions

within 50 km radius (4)
PSD class II increments (using distance-weighted increment consuming

emissions within 50 km radius (3)
Impacts on PSD class I Areas (1)
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Ecological Criteria
Diversity of area systems (4)
Value of habitat function (4)
Impact on protected species (5)

Land Use/Socioeconomic Criteria
Compatibility with existing land use patterns (5)
Compatibility with planned land use patterns (5)
Impact on archaeo1ogica1jhistorica1 resources (3)
Community impact (4)
Agricultural impact (1)

Water Resources/Geotechnical Criteria
Advantages for cooling water makeup (5)
Advantages for cooling water discharge (5)
Area suitability advantages (3)

The internal (component) weights were intended to capture different priorities
for the components. For example, in the case of the land use discipline, a
site's taking land that was currently being used in agriculture was not given
much weight compared to a site's being relatively incompatible with existing or
planned land use patterns.

The Task Force discussed the fourteen components and in some cases revised
the scoring systems to be applied to particular components. For example, the
group viewed being very close to urban areas and being very close to relatively
pristine areas both as negatives. Since each component was being rated on a one
to five basis (with five being the most environmentally suitable or acceptable),
the scoring system had to provide the highest scores to sites in the mid-range
(in terms of distance from both urban and pristine areas). Also, members of the
Task Force wanted to make sure that the discrete nature of the scoring did not
unduly influence the score of a site that was very close to a boundary radius.
The group recognized that these were rough screening scores that were needed to
eliminate the least suitable sites.

Within-discipline weights were agreed upon, and then the discipline-specific
weights were established. To obtain an overall environmental score (and ranking
of sites), some weights had to be applied to the four broad areas. The
engineering consultants recommended using pair-wise rankings in which each
discipline (general environmental category) was compared with each of the others
-in terms of being of equal, less than, or of greater importance. Each Task
Force member made the comparisons, and the results were combined into overall
discipline weights. The resulting consensus weights were as follows: air
(2.15), water (2.92), ecology (2.92), land use/socioeconomics (2.0).

Since the weighting of the fourteen environmental considerations is an
extremely complex issue, the Task Force sought additional outside review of the
process. We obtained an expert in measurement methodology for multiattribute
alternative evaluation. He concluded that the pair-wise comparison approach was
capable of providing weights that would allow us to identify the better sites.
He suggested the use of sensitivity tests, which (when performed) indicated that
the site environmental rankings were relatively insensitive to the discipline
weights. Thus, the procedure proved to be a reasonable way for screening
preliminary sites and finding the ones with preferred environmental profiles.
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The environmental site rankings involved scoring the site using its specific
features. Similarly, the economic rankings depended on the cost differentials
associated with the various sites. The estimates of cost differences were
primarily estimated on the basis of distance from infrastructure and the need for
coal handling facilities. The engineers identified the most expensive site, and
all the others were ranked in terms of the cost savings relative to that site.
Thus, the Task Force had four summary indices: the scores (in environmental
"points" and dollars saved), and the numerical rank orders of the sites in terms
of these scores.

We now needed a way to combine these disparate scores. Obtaining a
composite environmental/economic ranking can be achieved several ways. First,
the environmental and economic rankings can be added together, yielding an index
of overall ranking. This approach has been used in previous engineering studies,
with the early screening process giving extra weight to environmental concerns
so that sites that are highly suitable from the environmental standpoint are
included in the set of final candidates.

The Task Force has supplemented the ranking methodology with the frontier
approach, so we have retained a diverse set of sites. We now face five to ten
alternative sites for the base load (coal) plant. Since this unit has the
greatest environmental and cost implications, it seems to make sense to focus on
the major alternatives: Polk 7 and Hillsborough 7 (with several other Polk
sites--ll, 13, l4--having some cost advantages over Polk 7 and other Polk sites
having higher environmental scores than Hillsborough 7). Narrowing the choice
to two' at-this stage allows us to focus on the key characteristics of the sites.
The additional information and detailed consideration of the two sites should
help us clarify our own valuations (or preferences). Our understanding of the
nature of the environmental impacts is a key determinant of our views regarding
the two options (and possible compromise options).

Phase III: Detailed Candidate Study Area Analyses

Since the Task Force is on the threshold of Phase III, it is useful to
consider the information needs, analyses, and procedures which will enable us to
make the best decision for the citizens of the Tampa Bay region. Current
procedures call for using pair-wise comparisons to obtain new environmental
rankings. Based on the revised environmental rankings and engineering/rankings,
we would select prime siting areas. After detailed environmental and
engineering/economic analyses of the prime sites, the Task Force would make a
choice- -selecting a preferred site for generation expansion. We would also
indicate acceptable alternatives.

Given the importance of the decision, and the strong feelings various
stakeholders have regarding possible outcomes, a two-step approach might be best.
The group could make a "tentative decision" in June. We would vote up (or down)
specific sites. The sites could have ameliorative land acquisition programs
associated with them--creating potential win-win situations discussed earlier.
For example, the Hillsborough County Environmental Lands Acquisition and
Protection Program (ElAPP) satellite photographs have identified 70,000 acres of
environmentally sensitive land in the area, and EIAPP continues to add tracts to
its own acquisition program. This Hillsborough agency has identified the need
for over $20 million for acquiring available tracts, labeled as Class A sites.
Their budget (and funds available from state programs) will determine the scope
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of such activity in the future.

From the standpoint of the Task Force, ameliorative acquisitions represent
a potential offset to concerns over the Port Manatee site (Hillsborough 7).
However, we need information about current programs and the likelihood of future
funding levels. If this policy area is one in which the state will be playing
an~xtremely active role in the future, such a state initiative reduces the
incremental environmental benefits of set-aside activity associated with power
plant siting. On the other hand, a precedent could be set which lead to greater
sums going into ameliorative activity in the future.

If a two-step approach is adopted, whatever the outcome of the June vote,
Task Force members would think through the choices during the Summer. The press,
other stakeholders, and various public agencies would also be reviewing the Task
Force's tentative choice. A series of Public workshops could be held to
disseminate information and receive comments. Competing values and the
consequences of various options could be discussed by concerned groups. Those
who have not been deeply involved in the process could become educated about the
issues. In addition, more detailed studies of key environmental impacts could
be performed if the analyses could have an impact on the group's relative
valuations of the options. By Autumn, we would know if we as a group are still
comfortable with the preliminary decision. If all the information is in, a final
vote could be taken at that time.

A key advantage of the two-step approach is that the ameliorative land
acquisition option could be considered by a Task Force Subcommittee and TECO
representatives. Since this is an innovative approach to obtaining a compromise
solution, the features of such a program need to be carefully examined by all
participants. What would be the time pattern of utility outlays for land
acquisition? Would it be better to have the program under the control of ElAPP
or a private group, like the Nature Conservancy? If $20 million investment in
preserving environmentally sensitive land is unacceptable, would $40 million be
an acceptable match--to environmental groups? to rate-payers? to regulators?
Could funds be used for developing and operating parks? Could funds be utilized
for environmental education and research?

Members of the Task Force have taken their job seriously. Individuals have
devoted time and energy to meetings and reports. We have tried to learn about
a set of very complicated issues. We recognize that we will ultimately be making
trade-offs among competing objectives. Whatever the final choice, we will be
weighing alternatives and making compromises. The authors believe that a two
step approach represents a reasonable investment, given the TECO planning
horizon. A compromise that cannot stand up to several months' worth of further
debate will not hold up in the long run anyway. Alternatively, if a compromise
such as that proposed here is not achieved in June, various stakeholders could
review the pros and cons of ameliorative land acquisition programs. There are
enough issues to be discussed that a rush to a final decision would be a
disservice to everyone.
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