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This project seeks to transfer successful industry pollution prevention
technology experiences with wetland applications of wastewater effluents
to targeted industries. The project involves defining criteria for selecting
acceptable waste, identification of suitable wetlands, and understanding
economic factors that lead to cost effective methods of waste treatment while
protecting and enhancing valuable wetland ecosystems.

This project is unique in the experience, knowledge, and interest the
partners bring to the project. The hands-on experience in water quality
management and wetland enhancement through application of wastewater
effluents of our business and municipal partners, is a winning combination
of features to ensure successful transfer of this important pollution
prevention technology.

The project team brings 20 years of applied research, management skills,
and technology transfer expertise to this project. Completed research
projects enhancing wetlands through application of suitable wastewater
effluent provides the foundation for this partnership. This foundation is
coupled witha strong policy analysis capability demonstrated by the project
experiences of Southern University's Institute for Environmental Issues and
Policy Assessment. Extensive work with a fast food processor and
municipalities to evaluate application of secondarily treated industrial
effluent demonstrates continuous involvement with industry groups.

The budget is structured to support an in-depth technology transfer effort.
It focuses on building and developing an analysis tool for potential users of
innovative technology of wetland enhancement through application of
wastewater effluent.
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Project Description

The project team seeks to transfer pollution prevention technology which
has been developed for the food processing industry, to municipalities and
the sea food process industry and core user groups. In addition, the team
will develop a mechanism to evaluate applicability for other potential users.
The overall objective of this project is to expand the types of industries
using this technology by its application in two key areas and developing a
mechanism for evaluating further use. The aim of the project is to design
an information tool for use by small businesses and municipalities to analyze
the potential for water quality management and wetland enhancement
through application of wastewater effluents. This information system will
assist industry in evaluating cost effective strategies for treatment of
wastewater effluents.

One member of our team [J. Day] is nationally recognized for research
achievements and competitiveness in ecology and management of wetland
systems. With the inclusion of Southern University's (SU) Institute for
Environmental Issues and Policy Assessment, we have the expertise to
integrate the research findings onwetland enhancement through application
of wastewater effluents with a coherent water management policy. The
Institute at Southern University has put in place the infrastructure whose
goal is to achieve excellence in the area of policy development and
technology transfer aimed at real world problems. In additionour project
builds on over twenty years of exteasive wetland research (LSU) and work
with industry and municipalities in treating waste.

What is the management methodology? In this project, we will take
industry experience gained by research and development of successful
wetland enhancements through applicationof secondarily treated wastewater
andexpand the system to two additional user industries/municipalities and
construct a mechanism to determine the suitability for individual businesses
and municipalities.

The project has these strategically designed steps to achieve the program
objectives:

1. Implement wetland enhancement through application of secondarily
treated wastewater.

2. Develop a user friendly information decision-making system which
incorporates the basic understanding of wetland functions within a
sociological, legal, regulatory andeconomic framework. Thissystem willbe
on the Internet World Wide Web (HTML).

3. Use this information system for selected case studies.
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4. Design an information system that incorporates the concept of
environmental sustainability with wastewater treatment systems for
appropriate municipal and small business users.

5. Build a conceptual understanding of the process and functioning of
wetland systems receiving wastewater flows.

6. Conduct a technology transfer conference for potential users of the
analysis software tool - a conference targeting municipal managers, small
food processors and seafood processors will provide hands-on experience
using the analysis tool in a real world situation. In addition, regulatory
procedures will be explained.

How will this project advance the state of knowledge or practice? This
project involves application of cost effective technology to additional
industries to handle waste and preserve wetlands in Louisiana. Our existing
industrial technology is based on that developed for Zapp's CHIPS in
Gramercy, Louisiana. This plant releases treated secondary effluent into
forested wetlands that have been hydrologically altered, resulting in
confinement by canals, spoil banks, highways, oil and gas access roads, or
railroad lines. Data collected at the Zapp's receiving wetland during
1991-92 indicated that the 140,000 l/wk of secondarily treated effluent (15
mg/l BOD and 20 mg/l TSS) discharged from the factory to the receiving
forested wetland stimulated vegetative growth and improved water quality
(Breaux, 1992). Data were gathered from two bottomland hardwood zones,
one of which has experienced high mortality rates due to elevated water
levels resulting from impoundment since the 1950s. Measurements included
plant productivity (litterfall and stem growth), soil redox potential,
accretion rates, and water quality.

Extensive research defined criteria to select acceptable waste, identify
suitable wetlands, and understand economic factors that lead to cost
effective methods of waste treatment and protection and enhancement of
valuable wetland ecosystems.

For this project we will expand this application to two targeted dischargers
and develop a mechanism to evaluate and identify applicable industry use.

What will be produced? We will construct a computer-based conceptual
framework that will assist us in developing an information system for
potential users who will apply wastewater to wetlands. Potential users will
be identified from food processors, seafood processors, and municipalities
that are in close proximity to wetlands.
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Project Objectives:

1. Manage project and coordinate duties,

2. Develop and refine criteria for selecting suitable wetlands and
acceptable wastewater,

3. Evaluate economic factors associated with adoption of different
treatment approaches,

4. Pinpoint roadblocks to regulatory approval,

5. Examine selected sample users - small municipalities, farmers,
agricultural processors, food processors and seafood processors in a case
study approach,

6. Develop an analysis package that is a user friendly Web page, that
allows the user to input information in a specific project and get an analysis
of the feasibility of wastewater application and store information - words,
charts, pictures, digitized photographs • about any subject that suits the
user,

7. Conduct a technology transfer conference for users who could benefit
from the information system. The information system and preliminary
applications will be presented at the conference.

The thesis of this project is that businesses and organizations with hands-on
experience in pollution prevention can be effective partners in transferring
essential knowledge and expertise to small businesses facing similar
challenges. This project is a partnership of a fast food processor with a
seafood processor and a municipalityto adopt Zapp's innovativeapproach
for effectively discharging secondarily treated wastewater to wetlands.
These three experienced operations will serve as models for small businesses
looking for cost-effective approaches to treating wastewater effluent. We
will test the thesis; that this information sharing between large and small
businesses can be an effective means of traasferring pollution prevention
experience and expertise.

This partnership of businesses, municipalities, state coastal management,
and universities is designed to facilitate transfer of pollution prevention
technology. The businesses andmunicipal partners in this project will assist
the management team in collecting data, securing cost estimates for
construction, documenting case study histories, identifying obstacles to
adopting innovative approaches and evaluation of the information tool.
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What specific management problem will be addressed? This partnership
with businesses,a municipality, stategovernment, and universitiesaddresses
two major environmental problems currently affecting the Louisiana coastal
zone - a high rate of wetland loss and high levels of surface water pollution.
The application of secondarily treated wastewater to wetlands is proposed
as a means of dealing with these problems. The benefits of wetland
wastewater treatment include improved surface water quality, increased
accretion rates to balance a high relative water level rise due mainly to
subsidence, improved plant productivity and habitatquality, and decreased
capital outlays for conventional engineering treatmentsystems (Breaux and
Day, 1994). Wetland treatment systems can, therefore, be designed and
operated to restore deteriorating wetlands. Hydrological altered wetlands,
which are common in the Louisiana coastal zone, are appropriate for
receiving municipal and some types of industrial effluent (Day et al., 1990).

What other work has been done in this area? Researchers have
demonstrated in recent studies that wetland plants perform valuable services
in treating different waste. Many typesof wetlands in the Louisiana coastal
zone have proven effective to varying degrees in removing organicmatter,
nutrients, pathogens, or heavymetals. Studies include investigations of salt
marsh plants such as Spartina alternifiora (DeLaune et al., 1981 and 1983;
Nixon and Lee, 1986), Spartina patens (Payonk, 1972; Turner et a/., 1976),
and Juncus roemerianus(EPA, 1986); brackish marsh plants such as Scirpus
spp. (Payonk, 1972; Turner et al., 1976; Gersberg et al., 1987; DeBusk et
al., 1990; Batchelor et al., 1990); intermediate marsh plants such as
Phragmites spp. (Meo et al., 1975; Gersberg et al., 1987; Batchelor et al.,
1990; Davies et al., 1990; Finlayson et al., 1990) and Sagiitaria falcata
(Payonk, 1972; Turner et al., 1976; DeBusk etal., 1990); fresh marsh plants
such as Typha spp. (Finlayson et al., 1990), and freshwater forested
wetlands (Gosselink and Gosselink, 1974; Conner et al., 1989; Odum and
Ewel, 1978; Breaux and Day, 1994). We (LSU) will use this body of
knowledge in coastructing our conceptual framework and information
system.

How will the technical information be transferred to potential users? We
will use different avenues to traasfer the technology. These include the
following: publication of results in the scientific literature for coastal and
environmental management, preparation of a technical report for NOAA on
the general approach, construction of a Web home page on the Internet
and, conducting a technology traasfer conference.

The technology transfer conference for potential users of the information
system is an essential step in reaching out to small municipalities and
businesses. Announcements for the conference will be sent out to an
extensive mailing.list derived from EPA Region 6 and LDEQ, SU's and
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LSU's Cooperative Extension Services, Louisiana Department of Natural
Resources/CMD and the Louisiana Department of Economic Development.

Participants at the conference will learn about individual case studies of
wetland wastewater treatment applications and see a demonstration of the
Internet Web home page information system. Of particular interest to
attendees of the conference will be a panel discussion on comparative cost
of different approaches to wastewater treatment.

How will public awareness be improved? The information system will make
available decision making tools for this new technology to a wide audience.
For the first time managers of small municipalities and owners of small
businesses that discharge wastewater will have access to an easy to use,
economical method to evaluate alternative technologies.

Partners and Their Contribution

Coastal Ecology Institute, Louisiana State University (LSU) - Will establish
criteria for selecting acceptable waste, identify suitable wetlands and
evaluate cost effective approaches to non-point source pollution reduction.

Institute for Environmental Issues and Policy Assessment, Southern
University (SU) - Will pinpoint roadblocks to regulatory process, identify
the audience and the scope of the hypertext stack, determine potential users
knowledge of computers and hypertext stacks and prepare progress and
final report

Zapp's CHIPPS • Will share data gathered from recent work completed on
their site, and participate in a case study and the technology transfer
conference.

City of Thibodaux - Will provide data from their site for the development
of the information system and participate in the technology transfer
conference, so other potential users of this approach can benefit.

Louisiana Cooperative Extension Service, Louisiana State University • Will
assist the project team by: (1) identifying potential users of the system; (2)
provide a mailing list of potential attendees for the technology transfer
conference; (3) and announce the conference in the Cooperative Extension
newsletter.

Office of Water Quality, Louisiana Department of Environmental Quality
(LDEQ) - Will review and comment on the regulatory information included
in the information system and participate in planing the technology transfer
conference.
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COMPAS DELAWARE AN INTEGRATED NONPOINT SOURCE
INFORMATION SYSTEM

Betsy Archer, NOAA/National Ocean Service,
Dave Carter,

Delaware Department of Natural Resources and
Environmental Control, and

Rick McCorkle, DOI/U.S. Fish and Wildlife Service

Development of the Coastal Ocean Management, Planning and Assessment
System (COMPAS) for Delaware isbeing conducted in four phases. During
Phase I a COMPAS Working Group comprised of state and federal
participants chose nonpoint source pollution and nutrient overenrichment
as the themes to be addressed in a prototype desktop mapping system.
After developing a prototype for two of the topics, the group decided to
expand the prototype to include three other tasks. Two workshops were
held during Phase II to design the next phase of the project. Data
collection, data processing, and modeling will be conducted in Phase in.
During Phase IV the data will either he included in the desktop system or
will be used by the project partners for other ongoing work in advanced
spatial analyses. This paper describes each of the phases.

Phase 1: Priority Coastal Management Problems

The COMPAS Working Group established a hierarchy of theme, issue, and
problem or cause, and identified resource management questions as the
structure for deciding the information content of the COMPAS prototype.
The theme of water resources was chosen over five others (habitats, land
use, coastal hazards, resource utilization, and air quality). Within that
theme, five major issues were listed for consideration (nutrient
overenrichment, toxics, iasufficient water supplies, habitat modifications,
and recreational use). Of these, nutrient overenrichment was selected
because it is a significant issue statewide.

Major causes of nutrient overenrichment were listed by the Working
Group, followed by resource management questions they would like
answered. The group decided to create a prototype for the system using
two initial topics: best management practices (BMP) and well permitting.
The BMP module was to address problems associated with livestock
operations. Nonpoint source management programs are one tool to help
control sources of groundwater pollution. Well permits would be
prototyped to demonstrate the application of COMPAS in evaluating state
permit applications.

The project nowintegrates four tasks: 1) Adding two more watersheds (the
Appoquinimink and Blackbird Creek) to the St. Jones BMP module to
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assess agricultural BMPs; 2) Developing data sets to extend the
hydrodynamic modeling done in the Dover/Silver Lake Watershed contained
in the headwaters of the St. Jones River Basin throughout the entire Basin;
3) Collecting data to conduct a comparative study of the effects of currents
and wetlands on eutrophication in the tidal portions of the Appoquinimink,
Blackbird Creek, and St. Jones basins; and 4) Determining the status and
trends of terrestrial wildlife communities within the Blackbird Creek

National Estuarine Research Reserve, and mapping vegetative and wildlife
species distributions for the other two watersheds.

Phase II: Task Characterization

Two workshops were held to design the project and to allow participants to
reach consensus regarding each stage of the project. Four basic steps were
used. Step 1 was to complete preliminary systems design, including
characterize all information requirements, identify system capabilities
required to access and manage the information, define the relationship
between project elements; and define the final products. Step 2 was to
identify task elements. Based on the conclusions from Step 1, the tasks
necessary to develop or improve information requirements and system
capabilities were identified. Step 3 was to refine and evaluate the tasks.
The level of time and effort required for the tasks was estimated in more
detail and potential problems were noted. Step 4 was to develop the
implementation plan. Given the tasks identified in Steps 2 and 3, the roles
of project participants were clarified. The result is an operational
implementation plan that prioritizes and schedules tasks and identifies
responsible individuals and organizations.

The first workshop was held in June, 1995 in Silver Spring, Maryland.
During this workshop, the Work Group reached consensus on the major
task elements. For each task the group determined the geographic area
covered and specified the activities, products, steps, and time to completion.
The tasks were prioritized. The second day of the workshop was used to
characterize the data requirements. For each task element participants
defined the scale, source, parameters, time period, level of effort,
completion date, and person responsible. A matrix of data requirements by
tasks was developed. The group identified criteria for prioritizing data
requirements.

The second workshop was held in August in Smyrna, Delaware. That
workshop began by identifying potential problems associated with the tasks.
Taking this information into account, the work groups proceeded to review,
evaluate, and schedule tasks and data requirements. The scale and
projection to be used for the preliminary system design were agreed to.

For each module, the work group identified a list of resource management
questions to be addressed in the desktop system. Based on these questions,
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they defined example queries for every data base to ensure that all relevant
parameters were included.

Phase ITI: Module Development

Task 1: Best Management Practices;

The purpose of the Agricultural Best Management Practices module is to
examine the effectiveness of BMPs on water quality. The module will
organize BMP data into a user-friendly, integrated database and provide
program managers with a means to plan, focus, educate, and determine
success. It is intended to complement and support ongoing nonpoint source
efforts.

Resource Management Requirements

Examples of questions identified at the workshop include:

- Identifyconfined animal feed lotslocated withinareas of highly permeable
soils or groundwater recharge areas;
• Compare concentrations of confined animal feed operations (CAFOs) or
manure production to acres of availableagricultural land;
- Map those areas that have CAFOs within a given number of meters of a
water body;
• Break out the classes of agricultural BMPs within a watershed;
- Show all locations of a certain category of BMP (e.g., sediment/erosion
controls) and then delineate whether they are no-till, conservation-till or
grassed waterways;
- Break out the acreage of conservation tillage, integrated pest management
plans, or nutrient management plans;
- Data to be collected and synthesized include information on agricultural
BMPs, livestock inventories, soils, NPDES data, and land use.

A list of datasets, parameters, level of effort required, and the responsible
program was developed.

Products

This work will result in:

1) A menu driven desktop system that maps and analyzes BMPs in three
Delaware watersheds (St. Jones, Blackbird, and Appoquinimink).
2) A microcomputer desktop system that runs ArcView software on IBM
compatibles, UNIX and Macintosh computers.
3) Customized query, analysis and display capabilities.
4) A database with thematic digital maps and associated data files.
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5) Attributes maintained as a relational data base (allowing data files to be
related to the original data using common attributes and allowing multiple
files to be accessed simultaneously).

Task 2: Hydrodynamic Modeling

Cause-and-effect data related to nonpoint source pollution and predictive
hydrodynamic modeling can strengthen decisions and improve decision
makers' ability to protect natural resources.

This work will result in an analysis of alternative land-use scenarios for the
watershed to aid local land-use decision-makers in their efforts to:

1) Implement stormwater management controls on individual new
development sites.
2) Consider the impacts of existing industrial discharges to the watershed.
3) Retrofit stormwater management practices where possible.

Resource Management Requirements

This task is primarily a data collection and modeling effort. DNREC staff
will eventually synthesize a subset of this data and make it available in
COMPAS to others. Questions that could be addressed include:

1) Determine where stormwater retrofits are needed based on water quality
data.

2) Compare 1984 and 1992 land-use data to a given water quality parameter
to determine the effects of different levels of development.
3) What land areas, if changed due to development, are most likely to
exacerbate or improve dowastream water quality?

Data Requirements

Data developed will include soils coverage, a digital elevation model, major
conduits and water control structures, drainage systems, precipitation and
land use, and land cover. The major data needs for the U.S.
Environmental Protection Agency's Storm Water Management Model are:
slope (digital elevation model • DEM), land use, land cover, soils, drainage
network, rainfall, and How-weighted stormwater data.

One of the most difficult problems faced by the modelers is that much of
the needed data is unorganized, out of date, hard to locate, inaccurate, and
difficult to input to the modeling software. COMPAS will aid in building
and maintaining easy-to-access data sets. Through past experience
Delaware has found that getting the necessary and appropriate data into the
model constitutes the bulk of the effort. COMPAS will be used as a

platform for viewing the results of the modeling.
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Products

This work will primarily result in data sets developed for the hydrodynamic
modeling. Some of these data sets will be synthesized for use in COMPAS.

Task 3: Eutrophication in Delaware Bay Tidal Creeks

This task will look at natural versus human-induced eutrophication
problems in the tidal creeks of the three basins. Vigorous tidal creeks and
wetlands appear to exert a major influence on eutrophication dynamics in
Delaware tidal creeks because the current velocities are sufficient to keep
fine-grained material in a constant state of suspension. The creeks are
turbid even during extended dry periods. All three creeks are bordered by
expansive dry marshes that flood twice a day. Substantial dissolved oxygen
(DO) reductions could occur in the marshes due to solar heating and the
biological oxygen demand. The transport of DO-reduced waters back into
the creeks on ebb tides could result in lowered concentrations within the
creeks.

Resource Management Requirements

In addition to identifying questions that this task is trying to answer, the
Work Group attempted to identify management actions, where known, that
would result from the aaswers to those questions. Should an industrial
facility be permitted to discharge into a given water body? What is the
variability of water quality parameters at various tide levels? Show all
ambient water quality sampling statioas where dissolved oxygen is less than
4.0 mg/l or greater than 15.0 mg/l (these would be violations of the states
water quality standards). Add site name, date of sampling, time of
sampling, text description of site, last precipitation, latitude, longitude, and
basin to the results. Show all sampling points where sediment samples have
total phosphorus greater than zero. Add site name, basin, and time of
sampling to result. Graph results, sort by station, sort by time. Show all
ambient water quality samplingstatioaswhere dissolved oxygen is less than
4.0 mg/l or greater than 15.0mg/l (these would be violationsof the state's
water quality standards) and where it hasn't rained for at least a week.

Products

This task will result in a database containing geo-referenced sampling data
that will be accessible through the desktop mapping system. Those data will
allow resource managers to analyze the effects of currents and wetlands on
eutrophication in three tidal creeks.

626



Task 4: Habitat Modeling

This task will integrate wildlife habitat restoration priorities with nonpoint
source pollution control strategies by making spatial and temporal land
cover/habitat data available to decision-makers through COMPAS.
Vegetation and wildlife species distributions will also be mapped for the
other two watersheds.

Resource Management Requirements

Topics that can be addressed by this task include the following, listed in
order of priority. Examples of system questions include: Where are the
individual species, e.g., deer, quail; rare, threatened, or endangered
species, e.g., bald eagle, tiger salamander; guilds/groups, e.g., forest
interior dwelling species, waterfowl; and hahitats/land-use types, e.g., pine
forests, wetlands, agricultural lands? Should restoration efforts be focused
where a certain habitat type has been lost or where restoration will benefit
a species that is in trouble? How can restoration be integrated with BMPs
to optimize wildlife benefits, e.g., declining species? Which species will be
affected by land use changes/activities, e.g., deforestation, reforestation,
spray irrigation? When is the species present, e.g., a species of migratory
bird, and/or what is its behavior, e.g., breeding, overwintering, staging
during migration?

Data Requirements

This module will include information on data from field inventories,
distributioas of terrestrial vertebrates, and land cover/land use.

Products

This task will result in maps of vegetation, land use, and the distributions
of all terrestrial vertebrates within the project area. Estimated losses or
gains of habitats that have changed will be determined. Status and trends
of wildlife habitats and associated wildlife populations will be provided.
Detailed vegetation mapping and habitat improvement strategies can then
be integrated with NPS pollution control strategies.

Phase IV: Information Management

Desktop System

COMPAS integrates knowledge engineering, electronic maps and data, and
the desktop computer environment, providing a user-friendly means to
access data and, in many instances, to translate the data into map form to
more easily illustrate resource management issues. COMPAS is designed
for resource planners and managers who are not computer professionals,
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but who need a wide range of information at their fingertips to make
program-level decisions.

Data Synthesis

To be effective in resource management, information must be simple and
easily understood. Raw data is of littleuse in most contexts. Creating this
sort of fundamental information requires considerable investment in a
deliberate process that includes identifying priority issues, inventorying data
sets, establishing data set priorities, determining relevant spatial aggregates,
winnowing and consolidating data to its most salient features, and
controlling data quality.

Data Integration

The individual data sets will he structured into a relational database design
framework. The structure of the data tables will be normalized, which
simplifies the table structure and, coasequently, the queries. This allows
data sets to be related to each other. In a relational data base, additional
attribute data files can be created and related to the original attribute data
fileusingcommonor shared attributes suchasthe unique feature identifier.
This provides considerable flexibility because multiple data files can be
accessed simultaneously.

Other Management Uses

Developing and disseminating newtargeted synthesis products begins to fill
certain information gaps, hut the problem of getting state and local analysts
and managers to use this information (as well as their own) effectively still
remains. A major barrier to get the most of the information and knowledge
base available is the lack of tools with which to simply and easily bring
about what is known about a problem or management decision in a timely
fashion. Many state and local institutions have neither the resources nor
experience to develop these tooLs and, in many cases, are simply too busy
with their existing workloads.

Trying to fill these gaps requires much more than software; therefore,
COMPAS is first and foremost a process in which the SEA Division staff
works closely with state and local resource managers to identify resource
management questioas and to provide the available information to help
answer them. This often requires tedious work sessions to specify
management questionsand engineer available data into useful information.
In the first application of COMPAS in Texas, regular and often intensive
work sessions resulted in 14 thematic modules, including pollutant sources,
streamflow, water quality monitoring, water rights permits and coastal
tracts management. In Florida, information for over 30 themes were
incorporated into COMPAS. Oregon contained about 15 themes for
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nonpoint source pollution. Coastal resource managers in these areas are
applying their new perspective on engineering information to further evolve
the information content and apply them to state coastal management
problems.

COMPAS Delaware will enable resource managers to view the relationships
between selected nonpoint pollution sources, land use activities, habitat
trends, and the species associated with those habitats. The information will
assist the state in identifying critical areas within the watershed to reduce
the flow of nonpoint source pollution and in integratinghabitat restoration
priorities with pollution control strategies.
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THE COASTAL DATA DIRECTORY

TOWARDS A SHARED INFORMATION INFRASTRUCTURE

Anne O'Donnell, NOAA/National Ocean Service

The Coastal Data Directory is an initiative by the NOAA/National Ocean
Service's Coastal Services Center (CSC) to provide coastal data and
information to coastal zone managers and the community at large. The
directory is designed to respond to the requirements placed on CSC by the
federal government as well as the needs of a diverse user community. The
directory is required to follow federal government regulations regarding
storing and providing metadata. The directory is searchable by other
information query systems. The directory is designed with the needs of
coastal zone managers in mind, but also addresses the need for easy access
of coastal environment information by scientists, resource managers, and
the general public. By meeting all these requirements, CSC takes a step
forward in furthering goals for sharing information within diverse user
communities having an interest in the types of data and information
available through the CSC.

Coastal zone managers require diverse types of data and information to help
formulate solutions to issues in their communities. Traditional methods of

searching for information requires users to find databases of interest, learn
how to query each database, run a query and obtain results before moving
on to the next database. This linear method of searching is time consuming
and repetitive. What users need is a way to search many databases at one
time and view the output from these searches in an integrated manner.

The Coastal Data Directory gives users this capability via a World Wide
Web Home Page interface to distributed Wide Area Information Servers
(WAIS) databases. These databases may be located at CSC or offsite at
other federal, state, and local government officesor educational institutions.
Users can go to the Coastal Data Directory Home Page and fill in a search
criteria form which will then query all the databases that are part of the
directory. Users can also select a subset of these databases to search if not
all the databases are of interest. Users can search entire metadata records
for particular words, or can search for items in particular fields. Standard
fields include start and end dates, latitude/longitude pairs, and topical
keywords. Users can also search metadata about electronic data holdings
and at the same time search library catalogs and environmental legislation
databases.

Another important feature of the Coastal Data Directory is that it supports
multiple metadata formats (such as MARC and FGDC), and converts them
on the fly to a more human readable form or to other metadata formats.
As such, a user can request to see all the output of his or her search in a
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specific format independent of the format in which the data is stored. A
popular output format is HTML (HyperText Markup Language - the
format used to write Home Pages on the World Wide Web). Links to
related information are added on the fly. For example, wherever a specific
term exists in the metadata, a link to a definition of that term can be added
automatically.

The singular most important feature of the Coastal Data Directory is that
it is interoperable with other search systems. These systems can search the
CSC data holdings and convert the standard records to whatever format is
needed by their usercommunity. The Coastal Data Directory is searchable
by NOAAServer, a NOAA-wide integrated search system. It is also
compatible with the Department of Defense Master Environmental Library
(MEL) system and the National Environmental Data Index (NEDI). The
latitude/longitude fields are searchable by the Spatial Data Clearinghouse
at the USGS.

To be compatible with these other systems, the Coastal Services Center
simply had to make databases available in WAIS. To make fields
searchable by other systems, the databases were indexed using field names
agreed upon by NOAAServer, MEL, the Spatial Data Clearinghouse, and
NEDI. As long as the metadata is stored in a standard format, each search
system can write software to convert it on the tly to whatever output format
their user community desires. This means that other groups can include
those databases from the Coastal Data Directory that are of interest to their
user community and make them available for searching. These same
groups can then convert the Coastal Data Directory metadata to an output
format that fits the needs of their users.
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PROVIDING INFORMATION TO COASTAL MANAGERS:

RESULTS OF A SURVEY

Catherine McCrary, NOAA/National Ocean Service

The Coastal Information Management customer survey will be distributed
in the spring of 1996. The results will be presented at the conference.

Coastal Information Management Customer Survey

This survey will be used by the NOAA/NOS Coastal Services Center to
obtain feedback and information from its customers to make quality
improvements to products and services. The respondents will be from the
coastal information management community.

The purposeof thesurvey is to identify theservices and products the CSC's
users want and expect, as well as their satisfaction with existing services.
In addition, the CSC must collect brief information about its customers'
hardware and software capabilities so it can provide information in an
efficient and useful manner.

The CSC has identified a group of approximately 200 coastal information
managers from the following programs and agencies: coastal zone
management programs; national estuarine research reserve sites, national
marinesanctuaries, sea grant iastitutioas, and natural resource management
agencies. The CSC will send a hard copy of the survey to managers in
those categories.

In addition, CSC will make the questionnaire available to selected
individuals electronically through the Internet. CSC expects to receive
approximately 400 responses through that method. The results of the two
methods will be tabulated separately to avoid bias.

The information collected will be used by CSC's Coastal Information
Management Division to better satisfy its customers' needs in the coastal
information management community.

The questionnaire includes the following sections:

1. Coastal information management, problems, and opportunities - This
section will target the most appropriate individual or office that deals
specifically with coastal information and data to be identified.

2. Problem solving tools and techniques - The computing resources section
requests information about the users' hardware and software capabilities,
including Geographic Information Systems and remote sensing. This is
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extremely important in designing products and services that meet the
Center's customers' needs.

3. Communication pathways and data/information exchange - This section
will provide the CSC with information on how best to format future
products. It will also enable the CSC to interact with the coastal
management community more efficiently.

4. Current and planned activities and products - The last section of the
survey gives CSC customers an opportunity to specify their interest in
specific CSC-proposed projects. This will allow the Center to prioritize
projects according to customer needs. The CSC will use this information
in developing training programs, competitive grants programs, educational
forums, andotherproducts andservices. Lastly, the questionnaire willgive
the user an opportunity to describe otherneeds or programs they would like
the CSC to foster.

Catherine McCrary
NOAA/National Ocean Service

Coastal Services Center

1990 South Hobson Avenue

Charleston, SC, USA 29405-2409
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DOCUMENTATION AND CATALOGUING

OF COASTAL MANAGEMENT INFORMATION SYSTEMS

Mark W. Evans, NOAA/National Ocean Service
and Milt Rhodes, South Carolina Office of
Ocean and Coastal Resource Management

Introduction

Coastal management is the process of allocating limited coastal resources
among a variety of potential users and uses. Management decisions are
made in the context of a wide variety of lawsand regulations that determine
the private and public use of coastal resources. Examplesof management
decisions with coastal resource implications include dredge and fill permits,
fishery and shellfish harvest quotas, freshwater withdrawals and
allocations, stormwater control, pollutant discharge regulation, flood and
hazard mitigation, road construction and maintenance. The effectsof these
and many other decisions on coastal ecosystems are difficult to predict and
quantify. In order to improve decisions which impact coastal resources,
many resource management agencies are developing decision support and
information managementsystems that allowdisparate data types to viewed
and analyzed in some sort of GIS or analytical format.

In order to facilitate the development and promote the use of these
information management systems, the CoastalServices Center is cataloguing
these tools with specific information about the capabilities, access, and
limitations of each tool. CSC will distribute the catalogue via the Center's
INTERNET homepage and maintain and expand the decision tool catalogue
as part of ongoing effortsof CSC's Coastal Management Services Program.
Examples of the type of information system CSC is examining include
NOAA's Coastal Ocean Management, Planning and Assessment System
(COMPAS), North Carolina's Coastal Region Evaluation of Wetland
Significance (NC-CREWS), Florida's Marine Resources Geographic
Information System and Automated Survey and Directory. Site or effect
specific models that are used to predict specific parameters are not included
in this definition of information systems, rather CSC is interested in larger,
ecosystem wide information systems.

The specific objectives of this project are to compile and maintaina list of
coastal resource information management tools, develop the appropriate
metadata fields to describe the capabilities and limitations of the different
systems,and to facilitatecommunication amongsystem developers and users
by creating an INTERNET accessible catalogue of coastal information
systems.
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Methods

Table 1 contains the initial data fields for the types of information to be
collected for each of the coastal information systems. These data fields are
compliant with the metadata standards of the Federal Geographic Data
Committee (FGDC). This table structure contains the metadata to describe
the decision support and information systems and will be amended and
modified in order to support the system definitions and queries about the
systems.

Information about these systems has been collected through email, phone
calls and site visits from coastal planning and management agencies around
the country. Information from local, regional, state, and federal agencies
has been obtained in order to provide a comprehensive catalogue of
information systems. Information about the information systems has been
collected in a structured format so that the system catalogue can support
data and keyword query tools and allows for the comparison of uses and
system specifications.

Summary

Developing and maintaining the coastal information system catalogue is a
long term process of data collection, interpretation and distribution.
Although we have only begun the formal process of querying system
developers, it is clear that a proliferation of local, regional, state, and
national coastal information systems are in various stages of development
and testing. It is also apparent that, although many systems use the same
software and underlying datasets, there has been too little communication
between developers.

Most of the tools currently in use or development are directed towards
visualization of geospatial information within a GIS environment. None of
the currently catalogued tools can he interpreted as a decision system which
incorporates information about uncertainties of underlying environmental
information or offers predictioas as to the environmental effects of a coastal
management decision. Also, the underlying environmental information in
most of the existing systems is heavily weighted towards distribution of
natural resources with little use of human resource information such as land

use, demographic data, or economic evaluation. Hopefully, expansion of
the information management system catalogue will provide examples of
systems that do incorporate these features into the process of coastal
management.

In light of the recent hardware and software improvements that form the
backbone of these information systems, the proliferation of coastal
information systems is rapid and has led to the development of a great
diversity of systems. Five years from now, many of these systems may be
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obsolete and no longer be supported by the original developer. These
systems are currently at a seminal state where enhanced communication
among system developers will lead to the development of more robust and
compatible systems.

Milt Rhodes

South Carolina Office of Ocean

and Coastal Resource Management
Charleston, SC, USA 29405-2623

636



MetaData Field Names (from FGDC) Data Format

System Identification
Acronym-Abbreviation Text
Full Text Description Text
Resource Identification Choice
Information System Type Choice
Le8d/Developing Agency Text
Contact Person Text

Address Text

State Choice
Phone Number Number

Email Text

FTP/HTTP address Text

System Components/Structure
System Description Text
Hardware Requirements Text
Software Requirements Text
Technical Training Requirements Text
Proposed Applications Text

Data Quality
Data Description Text
Analytical Operations/Processes Choice
Output/Format Choice
Date of.Publication Date
Data Scale Choice

Data Collection Units Text

Data Collection Method Text

Data Labels/Headings Text
Data Update schedule Choice

Distribution

Access/Availability Choice
Hardware Requirements Choice
Distributor (if different from contact person) Text
Distribution Format Text

Ordering Information Text
Cost Number

Citation Information

Originator (if different from contact person) Text
Series/Version Information (version info) Text
Publisher Name (if different from contact person)
Publication Address (if different from contact) Text

Publisher State (if different from contact) Text

Items in italics will be treated as keywords
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Session15: Environmental Justice: Community and Inclusion
Session Chair: Mark Poirier, Seton Hall University

ENVIRONMENTAL EQUITY IN WATER POLLUTION CONTROL:
AN ANALYSIS OF THE CONSTRUCTION GRANTS PROGRAM

Mark T. Imperial,
School of Public and Environmental Affairs,

Indiana University

Introduction

On February 11, 1994, President Clinton directed the United States
Environmental Protection Agency (EPA) to make "environmental justice"
part of its mission. Environmental justice can be defined as "the
distribution of environmental benefits and harms. It asks whether the
procedures and impacts of decision making are fair to the people they affect
(Goldman 1994,1)." President Clinton's Executive Order directed the EPA
to identify and address disproportionately high and adverse human health
or environmental effects on its programs, policies, and activities on minority
populations and low income populations in the United States (§ 1-1-101,
E.O. 12898, February 11, 1994). In accordance with these requirements,
the EPA's Office of Water released its "Environmental Justice Strategy"
on November 8, 1994 (hereafter referred to as the EPA's "Strategy").

Three goals form the basis of the EPA's Strategy: 1) provide equal
environmental protection for all citizeas; 2) enhance access of disadvantaged
citizens to environmental decision makers; and, 3) provide equal access to
environmental infrastructure for all citizens including those who live in
disadvantaged communities (EPA, 1994a). Many of the Strategy's
recommended actions focus on enhancing data collection efforts and
conducting pilot projects to assess whether disproportionate human health
or environmental effects exist (e.g., contaminated drinking water supplies,
contaminated fish, contaminated sediments, etc.). The Strategy also
recommends "process oriented" actions which focus on incorporating
environmental justice issues into appropriate EPA Office of Water
programs.

This project focuses on the Strategy's third goal; ensuring that
disadvantaged communities have comparable infrastructure such as sewage
treatment plants as more advantaged communities. Disadvantaged
communities include those which are small, rural, low income, or have high
percentage of minority residents. In the past, one of the primary sources
of financial assistance was the Coastruction Grants Program which provided
grants to construct owned treatment works (POTWs). This program was
phased out in 1992 and replaced by the State Revolving Loan (SRL)
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Program. One mechanism for ensuring equal access to environmental
infrastructure is to ensure that federal water pollution control funding was
distributed in an equitable fashion. However, it is unclear whether thishas
been the case. This paper examines the distribution of construction grants
during the last ten years of the program in order to determine whether
disadvantaged communities had equal access to this important
infrastructure funding source.

There areseveral reasons why this is an important area for inquiry. First,
point sources ofpollution adversely affect many disadvantaged communities,
particularly in urbanized watersheds. As a result, residents in
disadvantaged communities may lack the same opportunities for fishing and
recreation present in communities with good water quality. Residents in
disadvantaged communities may also be subject toelevated risks as a result
of the consumption of contaminated fish and shellfish. Moreover,
communities which are not served by POTWs are likely served by on-site
sewage disposal systems (OSDSs). This can lead to contaminated surface
andgroundwater or lead to the contamination of and public drinking water
supplies. Second, the results of this research have important implications
for federal and state water quality officials. The analysis helps determine
the extent to which disadvantaged communities had difficulty obtaining
funding for water pollution control efforts. This is particularly important
given the fact that the EPA has already invested over $56 billion in
municipal sewage treatment plants. If disadvantaged communities had
trouble obtaining grants Coastruction Grants Program it is likely that they
are having difficulties obtaining SRL Funds. Finally, this analysis makes
important contributions to the burgeoningresearchon environmental justice
because previous empirical research hasgenerally neglectedwater pollution
control issues as well as issues related to public expenditures on pollution
control efforts.

While disadvantaged communities may have a greater need for federal
grants and loans in order to finance water pollution control improvements,
they also tend to be in a poor position to utilize these funding sources.
Therefore, it is reasonable to expect some inequities associated with the
distribution of these federal water pollution control funds. However, if
these funds were not distributed equitably, disadvantaged communities may
be impacted adversely because water quality is often a function of capital
investment. The remainder of the paper examines the distribution of
construction grants during the final ten years of the program. If the
construction grants have been awarded in an equitable fashion, the
distribution of the grants should not be a function of a municipality's
population size, population deasity, change in population, minority
composition, or community wealth. Before discussing the research design
in greater detail, it is appropriate to review previous environmental justice
research in order to understand how this study will contribute to the
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existing knowledge base in this area. It isalso appropriate to briefly discuss
the administration of the Construction Grants Program.

Review of the Environmental Justice Literature

Environmental justice is a relatively new field of academic inquiry which
focuses on examining the distribution of environmental benefits and harms
within the population. It also examines whether the procedures used to
distribute environmental benefits and harms are fair with respect to those
affected by decisions (Goldman, 1994:1). A great deal of research on
environmental justice has been conducted in recent years (e.g., Hamilton,
1995; Hird, 1993; Kohlha.se, 1991; UCC and PDA, 1987). The nature of
this research varies considerably and coasists of case studies, comparative
analyses, economic analyses, and legal analyses. A recent review of 64
studies conducted by Goldman (1994) found that 63 of the studies identified
disparities either by race or income regardless of the level of geographic
specificity or type of environmental concern examined. Goldman (1994)
also observed that racial disparities tend to be identified more frequently
than income disparities. Despite addressing a diverse set of environmental
concerns and utilizing a variety of measures, previous environmental justice
research has primarily been directed at four distinct areas of inquiry: 1)
distributions (or siting) of noxious facilities and toxic releases and their
impacts on surrounding communities; 2) distributions or levels of ambient
pollution in the environment; 3) human exposures and health effects; and,
4) economic impacts associated with environmental disparities (Goldman,
1994). Only a few studies have examined environmental justice issues
associated with water quality. These studies have primarily focused on toxic
fish consumption and predicting the regulatory costs associated with
implementation of the Clean Water Act's requirements. No empirical
study has examined whether the EPA's distribution of water pollution
control funds and infrastructure investment is equitable.

Construction Grants Program

Since 1972, state and local efforts to address point source pollution (e.g.,
sewage treatment plants, industrial discharges, combined sewer overflows)
have been guided by the requirements of the federal Clean Water Act
(CWA). Among other things, the CWA required municipal treatment
plants to achieve "secondary treatment" by July 1, 1988. To help
municipalities meet the CWA's July 1, 1988 deadline, Congress established
a program to provide construction grants to assist municipalities with the
costs associated improving the capacity and efficiency of sewage treatment
plants. Projects eligible for grant assistance included wastewater treatment
facilities that provide secondary or advanced treatment, interceptor sewers,
and corrections to inflow/infiltration problems. Grants were allocated
according to a ranking of potential projects based upon a state priority
system which considered Issues related to improved water quality and
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protecting public health. Federal construction grants covered up to 75% of
the eligible project costs until October 1, 1984after which time the federal
share of project costs was lowered to 55%. The rest of the funds typically
came from state grants (typically 15%) and a local share to cover the
difference. However, it is important to note that many communities were
unable to afford the local share of project costs and did not make use of
federal construction grant funding (EPA, 1991).

Through fiscal year 1992, $56 billion in federal funds have been invested in
municipal wastewater treatment facilities (EPA, 1991). These expenditures,
have contributed to significant water quality improvements nationwide
(EPA, 1994b). Of the 3,731 major POTWs, 1,478facilities were identified
as requiring construction to meet the 1988 deadline. Only 423 facilities
failed to meet the July 1, 1988 deadline. Currently, there are
approximately 235 facilities which remain in noncompliance and all but 50
of these have been placed on enforceable compliance schedules (EPA,
1994b). However, the most recent EPA estimate of the financial needs
associated with improving sewage treatmentplant capacity and efficiency is
approximately $127.1 billion. These funds are necessary to ensure future
compliance with the CWA's requirements. In addition, given increased
urbanizationand population growth, additionalpublicexpenditures willbe
needed to service the growing populations in order to maintain existing
water quality.

Examiningthe Distribution of Federal Construction Grants

Thisstudy focuses on determining whether federal coastruction grants have
been distributed equitably. "Equity" is defined here as the impartial
distribution of environmental benefits and costs to individuals, groups, or
communities regardless of race, ethnicity, or economic status. The concept
is narrow and tends to neglect many of the process oriented aspects of the
environmental justice concept. Two concepts are useful to consider when
examining environmental equity: 1) horizontal equity; and, 2)vertical equity
(Berne and Stiefel, 1984). Horizontal equity can be defined as the equal
treatmentof equals. In other words, all communities are assumed to have
an equal opportunity of receive federal construction grants and observed
differences should not be a function of characteristics considered to be
illegitimate by the EPA (e.g., wealth, size, or racial characteristics, etc.).
Horizontal equity is typically examined using measures which capture the
dispersion within a distribution (e.g., correlatioas, regressions, etc.).
Perfect equity would be when federal funding was dispersed randomly
among communities withsimilarcharacteristics (Berne andStiefel, 1984:18).
No previous environmental justice studies have examined the horizontal
equity of the EPA's Construction Grants Program.

Vertical equity can be defined as the unequal treatment of unequals. In
other words, the relative degree of progressivity or regressivity associated
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with a distributional policy. For example, it might be desirable to target
federal funds to communities with greater infrastructure needs, low income
communities which can not afford direct financing of infrastructure, or
communities with greater environmental problems. A central feature of
vertical equity is deciding who is "unequal" and how the treatment should
be applied unequally to different groups (Berne and Stiefel, 1984). These
decisions are primarily based on value judgments. The concept of vertical
equity will be used to reexamine the third goal of the EPA's Strategy and
its characterizationof disadvantaged communities. This will help to identify
those community characteristics that should beconsidered when determining
whether future state revolving loan funds have been allocated equitably.

Data and Methods

This project coasists of an analysis of the distribution of federal
construction grants pursuant to the CleanWater Act. The study population
consist of all counties in the 48 contiguous states during the period 1983-
1992 (N = 3110). While environmental justice researchers often focus on
smaller units (e.g., census blocks, zip codes, etc.), county level data was
determined to more appropriate sincemany POTWs are regionaland serve
multiple communities. Given the exploratory nature of this research,
multiple measures of the dependent and independent variables were used
whenever possible to improve the reliability of the findings.

The total amount of federal coastruction grant awards to a county during
the period 1983-1992 coastitute the dependent variable in this analysis. A
fundamental assumption surrounding this analysisis that there was at least
one municipality in every county that desired to obtain at least one
construction grant during this period. It is important to note that these are
grant awards, not expenditures. In some cases, a community may have
received a grant but neverspent the money. They may alsohavespent less
or more then the amount of a grant award. It is also possible that the EPA
withdrewthe initialaward. Accordingly, a second assumption surrounding
this analysis is that these minor adjustments in grant awards occurred
randomly.
Data on individual grant awards was obtained from the Consolidated
Federal Funds data system. Approximately 66.8% of the counties received
at least 1 grant during this time period. Three measures of the dependent
variable were used in the analysis. The first measure is simply the total
amount of grants a county received during this time period. The second
measure divides the first measure by the state's total grant awards during
this period to give a measure of the county's share of state funding. Both
of these measures were used in the ordinary least squares regression (OLS)
analysis. Since it is likely that some minimum thresholds (e.g., population,
and density) exist in order to he eligible for funding, a tobit analysis was
employed using these two dependent variables as well. The third measure
is a dummy variable coded as 1 if a county received a grant award during
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this time period and a 0 if it did not. This measure of the dependent
variable was used in a logit analysis which examined the extent to which the
independent variables influenced the probability of obtaining a construction
grant during this time period.

The independent variables used in the analysis are a county's: 1)
population; 2) population change; 3) population density; 4) minority
population; and, 5) income characteristics. In each case, data for these
measures was obtained from the 1990 Ceasus data contained in Landview
II. The study then tests the following hypothesis:

H„: It is hypothesized that there was an equitable distribution
of federal construction grants between all counties during
this time period regardless of population size, population
density, population change, minority composition, or
income characteristics.

Previous research indicates that there are often significant differences
associated with state environmental policy implementation (Goggin, et al.,
1990). Therefore, differences may exist with respect to the process used to
prioritize and selectgrant awards. There are alsodifferences across states
in terms of the total amount of coastruction grant funding that is allocated
to a state. A dummy variable for each state was included in the analyses
to control for thesedifferences. Any systematicdifferences across states will
also be examined in the analysis.

Preliminary Results and Conclusions

The results of the preliminary OLS regressions and Logit analyses indicate
that all five variableshad statisticallysignificant (p< .05) effects on both the
amount of grant awards and the probability of receiving at least one grant
award. Accordingly, the null hypothesis should be rejected. Four of the
five relationships were in the direction suggested by the EPA's Strategy.
Both the amount of grant awards and the probability of receiving a grant
increased as the county's population and density increased. Counties with
large positive changes in population also received larger grant awards and
had a higher probability of receiving a grant award. The results also
confirm the EPA's suspicious that low income communities (e.g., low per
capita incomes, low median home values, high percentage of the population
at or below the poverty level or high unemployment) received less funding
pursuant to the coastruction grant program. Lowincome communities also
had a lower probability of receiving coastruction grant awards. However,
the results do not confirm the EPA's suspicions that minority communities
would have had greater difficulties in obtaining coastruction grant awards.
In fact, the opposite is true. Communities with large minority populations
weremore likelyto receive construction grants and received larger funding
awards. One explanation for this result is that minority populations are
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often centered in large urbanized areas which competed well for
construction grant funds.
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STRUCTURAL RESTORATION

OF TWO CORAL REEFS IN THE

FLORIDA KEYS NATIONAL MARINE SANCTUARY

Tim Osborn,
NOAA/National Marine Fisheries Service,

Kevin Bodge, Olsen Associates, Inc.,
Miles Croom, NOAA/National Marine Fisheries Service,

Mark Schroeder, Continental Shelf Associates, and
Charles M. Wahle, NOAA/National Ocean Service

In two separate incidents in 1989, the 40-m M/V Alec Owen Maitland and
the 142-mM/V Elpis went aground upon living coral reefs in the KeyLargo
National Marine Sanctuary in the Florida Keys. The grounding incidents
fractured the underlying coral substrate, and the ships' screws created deep
craters in the coralline seabed. Large amounts of coral rubble were created
from the fractures and ejected from the craters. Through the actions of the
U. S. Dept. of Commerce, National Oceanic and Atmospheric
Administration (NOAA) Damage Assessment and Restoration Program,
monetary damages were collected from the vessels' owners under the
auspices of the National Marine Sanctuaries Act for the purposes of site
rehabilitation.

Restoration Planning and engineering efforts to quantitatively assess the
sites' structural damage, and to design and supervise the construction
efforts to structurally restore the damaged reefs, were initiated in June,
1993. Restoration and engineering design alternatives for the structural
restoration and construction plans and specifications were subsequently
prepared in accordance with the sites' environmental conditions and
limitations, and in accordance with preferences of the sites' trustees.
Construction of the structural restoration project was completed on
September 1,1995, in accordance with the plans and specifications, within
budget and within the anticipated coastruction schedule, and with minimal
environmental impacts ~ despite the area's most active tropical storm
season on record.

In terms of its complexity and the environmental sensitivity of the work, the
projectrepresented an experimental attempttostructurallyrestoredamaged
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coral substrate on an unprecedented scale1. Central to the project's
ultimate success was the benefit of careful planning, detailed bid documents
and plans, hallmark cooperation between federal and private agencies,
insistence upon compliance with the project's specifications through vigilant
construction review, selection of a competent construction Contractor
through thoughtfully prepared evaluation criteria, and direct involvement
of the engineering design professional from the initial site survey through
construction review.

The restoration planning and engineering approach to the work followed
that of a traditional civil works project, the protocol for which is well
established. This approach involves, in order, (1) preliminary site
assessment to formulate survey requirements, (2) site survey and data
analysis, (3) formulation of conceptual design alternatives, (4) selection of
a preferred alternative, (5) design-development of the preferred alternative
(6) acquisition of regulatory permits and concurrent development of
construction plans and specificatioas, (7) preparation of bid documents and
construction Contractor selection criteria, (8) Contractor solicitation,
selection, and award, (9) issuance of notice-to-proceed, (10) construction by
the Contractor and construction review by the Engineer, and (11)
acceptance. The traditional process involves three distinct parties with
specific responsibilities: the Owner, the Engineer, and the Construction
Contractor. In the present case, lacking a viable contracting mechanism
by which to solicit and manage the coastruction contract, NOAA elected to
construct the project through the U. S. Army Corps of Engineers via
interagency agreement between the two parties.

5 Engineering restoration efforts focused upon the stabilization of coral rubble and
large craters which resulted from the vessel groundings. The intentof the project was
to re-createa stable foundation which closely emulates the adjacentnatural seabed and
which would foster future recruitment of local biota. Work al the Elpis site (10 m
depth) included mechanical transfer of 25 m' of coral rubble as well as back-filling of
two craters with 400 tons of limerock boulders and 60 mJ of carbonate sand. Work al
the Maitland site (2.5 m depth) included excavation of coral rubble, precision
placement of 40 prc-casi, 10-lon rccf-rcplicaiing armor units and an underwater pour
of 45 mJ of a specially designed non-separable underwater concrete. Engineering
design was complicated by the sites' shallow depths and proximity to environmentally
sensitive coral.
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The total elapsed time between the initial restoration planning and the
construction Contractor's Notice-to-Proceed was 20 months. Future efforts
between NOAA and the Corps willenjoythe benefitof reduced timelines in
engineering and construction schedules because of the development of
standard agreements in jointly implementing projects and the coordination
built between the two agencies during this project. After receipt of notice-
to-proceed, Contractor preparation and off-site fabrication took about 2-1/2
months. Site work involved another 2-1/2 months, including weather
delays.

It is important for the design and construction of engineering restorative
works that the scope of the site survey work be developed to meet a
project's engineering requirements. In the present case, the detailed seabed
survey data conducted by NOAA personnel and academic interests (while
of value to those groups) were of little value to the engineering design and
subsequent formulation of project plans. High-resolution electronically-
collected survey data were collected as part of this project, but diver
measurement was also necessary to discriminate the limits of the injury and
to collect smaller-scale data suitable for ultimate engineering design. The
requisite, intensive underwater survey work offered the added, invaluable
benefit of allowing the design professionals to significantly increase their
understanding of the site's characteristics and limitations - and also lent an
unambiguous understanding of the collected data's physical significance,
precision and accuracy. Such an understanding is best realized when
trustees and design contracting staffaredirectly involved in the underwater
data collection effort together: it cannot begained from remote observation
or after-the-fact discussion. The ability to manipulate the survey data
digitally (i.e., through AutoCAD) was essential to the production of useful
survey documents and greatly expedited the formulation of conceptual
design alternatives.

Selection of a preferred design alternative was supported (and documented)
by a multi-attribute decision analysis. Final engineering design of the
selected alternative involved stability computations for a nominal 50-yr
return period storm event, and required novel applications of structural
steel reinforcement and experimental, non-separable underwater concrete.
Peer review of the plans was performed.

Florida permits were not required because the projects were outside state
waters. A federal permit was required and took 8 months to secure. A
Marine Sanctuaries Permit was Issued to the Construction Contractor
subsequent to approval of key plan submittals (methods statements) noted
above.

The restoration/coastruction plaas and specifications were comprehensive
and detailed. Structural elements of the work and provisions for
construction tolerance were described in detail. Construction methods
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deemed unacceptable (primarily because of environmental concerns) were
clearly specified; but otherwise, the Contractor was free to propose
construction methods —subject to the approval of the Engineer and Owner.
Developing an outline for the Contractor to complete in regard to his
submittal of construction methods (methods statements), and observation of
strict timetables, would have better facilitated preparation and review of the
submitted plans. Coastruction tolerances were found by the Corps to be
sufficiently precise; however, their practical interpretation would have been
madeeasier ifpermanent, horizontally- and vertically-controlled monuments
had been established at each work site during the initial engineering survey.
As is typical in most construction projects, proper specification of tolerances
was of great importance and value during field discussions between the
Owner, Engineer, and the Contractor.

Assessment of pre-coastruction site conditioas by the Engineer (and
environmental specialists) prior to award of the coastruction contract award
is important in order to determine whether conditioas have changed relative
to those indicated in the construction plans. It also serves to establish a
pre-construction baseline —which may be different than that determined by
the initial injury assessment. In the present case, no change in conditions
was observed. Contingencies for re-survey and modest plan modification
had been identified in the event that site changes occurred over the winter
prior to construction.

The construction contract was awarded on the basis of "best overall value"

and involved concurrent submittal of a separate technical proposal and cost
proposal. Payment was based upon a combination of lump sum and unit
cost. The technical basis for award (i.e., a set of pre-established evaluation
criteria for which offerors must submit specific information) was carefully
formulated with the direct participation of the design engineer. Without
careful thought to the award's evaluation criteria (including a definition of
what constitutes compliance with each criterion, and including appropriate
assignation of the relative weighting factors for each criterion) it was
entirely possible that the outcome of the contractor-selection process would
have resulted in an unexpectedly poor choice; or, that the award will be
subject to protest from unsuccessful offerors and significant delays. Specific
forms were designed to focus potential Contractors' attention upon the
requisite submittal information, and to facilitate the evaluators' review of
the technical (bid) proposals. The process performed well in this case,
resulting in the selection of a highly qualified, competent and motivated
construction contractor.

In the field, the Contractor was proved very seasitive and responsive to the
protection of coral resources within the Marine Sanctuary. At the ELPIS
site, two large craters that had been created from the ship's propellers were
filled to grade with quarried boulders and sand to resemble the surrounding
environment. At the Maitland site, the shallow depth and unstable reef

649



structure had resulted in the two blowholes (also created from the ship's
propellers) to expand into one large crater that was susceptible to continued
erosion. At this site, 40 concrete artificial reef modules were placed into the
crater to prevent additional erosion of the crater and to recreate a three
dimensional reef structure which resembled the surround coral reef

environment and to facilitate later biological restoration efforts.

Construction review was practically implemented through a partnering
effort of the project's many players. On-site review, in particular, was
accomplished through three principal parties, each with a specific
responsibility and expertise. Technical review of the work was principally
undertaken by the project's design engineer (subcontracted to NOAA) —
both directly by the engineer and also indirectly via a full-time, on-site field
representative. Environmental review was undertaken by NOAA Sanctuary
biologists. Final review, authority for acceptance, and construction
management was the responsibility of the Corps of Engineers. Such team-
oriented review can work only when it is understood that (1) there can be
only one chief authority from whom the Contractor receives direction, and
(2) the one chief authority is prepared to share and receive the
recommendations of the other members of the review team. This level of
understanding was mostly achieved on this project, and was greatly
facilitated by a 1-1/2 day pre-coastruction partnering meeting. Partnering
in this case was particularly effective because of an excellent facilitator and
the spirit of cooperation - and general level of technical sophistication —of
the project's diverse parties.

The on-site audio- and image-communication capabilities and the
photographicdocumentation providedby the Engineer's field representative
provided unanticipated value to the project. The Owner and the design
engineer were able to view high-quality, color images of the underwater
work-in-progress via cellular phone, the Internet and office computer —in
almost real-time. This enabledthe Engineerto monitor compliancewith the
design intent between site-visits, and to offer recommendations for re
direction in a timely, cost-effective manner.

An innovative concept of monitoring for "cumulative turbidity" impact was
introduced for the purposes of this project, but could not be tested because
individual measurements were of little meaning (attributed to the nature of
the sediments). Adverse impacts due to construction-related turbidity were
not observed; nonetheless, this aspect of the work requires further research.

The bid cost for project coastruction was $1,047,000; or about 15% less
than the engineer's pre-project opinionof probable cost-to-construct. This
cost does not include construction review activities. Change orders over the
project life amounted to a net increase in cost of $19,600 — a very low
percentage (<2%) for an experimental project of this nature.
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In summary, the integration of trustee staff with the design/engineering
contracting staff from the early stages of restoration planning through
construction resulted in a restoration that complies with the goals of the
trustees with compliance to engineering/design criteria to provide for a long
lived, stable reef restoration.

Tim Osborn

NOAA/National Marine Fisheries Service

Office of Habitat Conservation/

Restoration Division

1315 East-West Highway, F/HC, Rm 12600
Silver Spring, MD, USA 20910

Ph (301) 713-0174
Fax (301) 713-0184
Email Tim_Osborn@ccgate.ssp.nmfs.gov
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UTILIZING ECONOMIC IMPACT ASSESSMENTS TO COMPARE
ALTERNATIVE NATIONAL MARINE SANCTUARY

DEVELOPMENT SCENARIOS

Edward Mahoney, Department of Park,
Recreation and Tourism Resources,

Michigan State University,
Michele J. Malarney,

NOAA Thunder Bay National Marine Sanctuary
(Proposed), and

Daniel Stynes, Department of Park,
Recreation and Tourism Resources,

Michigan State University

Introduction

This paper describes a method for Economic Impact Analysis (EIA) being
incorporated as part of the Draft Environmental Impact Assessment
(DEIS/DMP) for a proposed National Marine Sanctuary in Thunder Bay,
Michigan. Themethod recognizes and addresses some of the problems and
limitations of EIAs, especially EIAs for proposed recreation areas, facilities
and programs. The method generates estimates of the direct, indirect and
induced economic impacts associated with alternative mixes and scales of
facilities and programs. It utilizes an input-output model to estimate the
economic impacts associated with alternative development-use scenarios.

Thunder Bay was activated as a candidate for National Marine Sanctuary
designation by the National Oceanic and Atmospheric Administration
(NOAA) in 1991. If designated, Thunder Baywillbe the first Great Lakes
and first freshwater sanctuary, and the first sanctuary designated entirely
within state waters. Since activation, NOAA has been working with local,
state, federal, and tribal agencies and organizations to determine the
feasibility of the sanctuary, including the sanctuary's scope and size, and
priorities for management, education and research activities. A Core
Group, representing regional governments and agencies, was formed to
assist NOAA in the feasibility process. The Core Group, with input from
other sanctuary publics, has provided the following recommendations: (1)
the sanctuary should focus on underwater cultural resources (e.g.,
shipwrecks, piers, wharves, and prehistoric sites), and (2) sanctuary
recreation, education, andresearch programs should focus on and highlight
the maritime heritage of the area.

To that end, NOAA proposes to partner with Michigan to manage Thunder
Bay underwater cultural resources by adopting as federal regulations the
substance of state legislation protecting those resources (P.A. 173 of 1929,
as amended; P.A. 247 of 1955, as amended). No other sanctuary
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regulations are proposed. Additionally, NOAA will work cooperatively with
regional communities to supplement and complement education and
research activities rather than duplicate them. Given this scope, sanctuary
designation should have no negative economic impacts because no new
regulations or limitations on existing activities are being proposed (e.g.,
commercial fishing, charter operations, shipping, etc.).

According to the National Environmental Policy Act and the National
Marine Sanctuaries Act, as amended, NOAA is obligated to assess the
environmental, social and economic impacts related to sanctuary
designation, and incorporate findings into an Environmental Impact
Statement/Management Plan. Despite these legislative obligations, the
National Marine Sanctuary Program (NMSP) has in the past devoted
minimal attention to the economic impacts of proposed sanctuaries during
the designation process and throughout their existence. However, given the
increasing scrutiny of federal programs, particularly those that could
appear duplicative of state programs, and decreasing Congressional
appropnatioas, it is necessary to clearly describe the added value of
sanctuary designation, including economic impacts. In this case, local
sanctuary publics were particularly interested in the economic development
potential of the sanctuary.

Economic Impact Assessments: Problems and Limitations

Reliable and timely estimates of the economic impacts associated with
proposed coastal zone reserves and parks, and their facilities, programs,
policies, and regulations are important in decisions effecting the
management and protection of coastal areas. EIAs range from relatively
naive estimates or projections of new direct spending (e.g., spending by
recreational users) or revenue/sales reductions {e.g., reduced harvesting),
to sophisticated regional economic models that estimate the direct, indirect,
and induced income and employment impacts likely to result from a new
facility, action or regulation. However, the majority of EIAs consist
primarily, or only, of estimates of the likely direct spending or cost impacts
from a proposed development or action. These relatively simple estimates
often fail to provide a true or valid measure of economic impact, or the
information needed to manage and evaluate actual impact. Because of this,
debate about future economic consequences often centers on short-term
direct spending or sales impacts (e.g., new spending by tourists, loss of
revenues associated with regulatioas) rather than long-term "net impacts"
on economic systems, or on strategies to maximize positive economic impacts
and limit negative elTects.

According to Stynes and Propst (1994)
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', EIAs are useful if they: (1) derive impacts for both "with" and "without
project" conditions to anticipate theconsequences of a proposed project, (2)
show the effects of alternative development-use scenarios, and (3) project
the impacts ondifferent economic sectors. While these more comprehensive
EIAs provide a better basis for decision making, they are often difficult to
complete given the usual time and budget coastraints. As a result, EIAs
frequently consist of a collection of different measures of current economic
activity (tourist spending, sales, employment) collected by different
organizations during different time periods. It is often difficult to utilize
this disparate data to draw conclusions about the likely impacts of
proposals, or to assess trade-offs between alternative developments (e.g.,
scope, capacities), programs or regulations. Seldom does this type of
assessment provide an understandable picture of direct, indirect, and
induced positive and negative economic impacts.

Agencies and organizations required to complete economic impact
assessments of proposed projects or actions confront a number of obstacles
and limitations including time and budgetary coastraints, lack of current
and reliableeconomic data, and short comingswith some methods available
to assess economic impacts. This sometimes results in problems with the
way EIAs are designed, conducted, reported, and/or utilized.

EIAs, whether they are simple estimates of direct spending, sales or
employment, or input-output analyses, require spending and/or sales data,
including spending byvisitors/users, durable goods purchased by users and
households in the area, and spending by organizations for construction,
operations, and maintenance, to estimate direct and indirect economic
impacts (Stynes etal., 1992). Although more attention is being focused on
the economic coasequences of public investments and regulations, the
availability and quality of data needed to estimate economic impacts is
frequently inadequate. This is especially true for different recreation
activities and tourism. There is often no data (participation/use rates or
production levels) available for specific geographic areas, proposed activities
under consideration (e.g., new marine park or sanctuary), or current
activities that may be impacted either positively or negatively by the
proposed action. In many situations, planners and economists are forced
to utilize data that are outdated, adopted from other locations with very
different economicstructures, or dataabout closely associated activities, but
not those actually being considered or impacted. For example, no data is
currently available on spending associated with sea kayaking in Michigan
with which to estimate the potential economic impacts of a National Marine
Sanctuary that provides orenhances opportunities for sea kayaking. Time
and budget restrictions prohibit conducting a special spending study to
collect this data. The most similar availabledata are estimates of spending
by canoeists and river rafters inother states. The problem is theactivities
are notreally comparable, and theother locations have different economies,
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service capacities (e.g., hotels, restaurants, guides), and, therefore, different
economic multipliers. It is even more difficult to obtain economic data that
can be used to generate estimates of the economic impacts of a proposed
new area, facility, or activity currently not found in the impact area, or not
found anywhere else. For example, what are the economic impacts of a
proposed "land-water-underwater" interpretive trail?

Even when existing secondary data is available, it must be carefully
evaluated with special attention to the organization that collected it, the
purpose for which the data was collected, collection methods (e.g.,
questionnaire design), and types of data editing and analyses performed.
Organizations such as industry and environmental groups regularly collect
and distribute economic data in support of their positions and agendas (e.g.,
the economic benefits from a cleaner environment, spending by recreational
anglers). Often this is the only secondary data that is available to use in
EIAs. However, it is rare for one of these organizations to publish or
distribute information that doesnot support their positionsor agendas. The
focus is often on producing the "largest possible estimates" of the positive
or negative economic impacts associated with existing or proposed
programs, policies, and regulations. Sometimes economic data that is
collected and/or analyzed uses methods that may not be valid, reliable, or
comparable. In other cases, the data may be reliable, but valid for certain
types of economies (e.g., urban systems, undeveloped rural areas).

A variety of direct and indirect methods are used to collect economic impact
data, each with its own advantages and disadvantages in terms ofsampling,
survey questions, and biases (Lipton et al., 1995; Walsh, 1986). Even
subtle variations in sampling methods and data collection instruments can
significantly influence different economic impact data. Differences in
collection methods, units of analysis, and reporting formats make it difficult
to combine data collected by different organizations and studies. The
problem is that a certain degree of sophistication and experience with
economic data collection methods is necessary to evaluate applicability,
validity, and reliability of secondary data, and the results of economic
impact studies. Frequently persoas conducting theseanalyses havelimited
experiences with these methods.

Anothercommonproblem, especially whenestimating the economic impacts
of proposed recreation and tourism developments that positively or
negatively effect recreational opportunities or capacities, is the inability to
bridge spending data to input-output models. Bridging is necessary to
utilize input-output models to estimate the total impact (direct, indirect, and
induced effects) of proposed projects and impacts on economic sectors
(Stynes et al., 1994and Stynes et al., 1992. Often organizations do not have
access to bridging methods or tables. This is one reason why many EIAs
are limited to only providing estimatesof direct economic impacts. Direct
impacts includespending for gasoline, food, lodging, and equipment, while
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indirect impacts are those which amass to local, state, and national
communities in terms of added income, employment, retail sales, taxes and
revenues, and linked industries (Propst et al, 1987). Assessment of
secondary impacts requires additional analysis such as that associated with
an input-output model.

An input-output model traces the flows of economic activity between
different sectors in the economy (Stynes et al., 1995). According to
Fletcher (1989), the benefits of using input-output models include: (1)
providing decision-makers with a comprehensive view of the economy; (2)
an emphasis on the links and interdependencies within the economy; (3)
flexibility within the model to suit the purpose at hand; (4) providing
consistent accounting structures for all sectors of the economy and (5)
assessing the direct, indirect, and induced impacts of the project. A
bridging method (e.g., system of spread sheets) developed for Michigan and
an input-output model was incorporated into the EIA method for the
proposed Thunder Bay Sanctuary.

It is complicated to estimate the economic impacts of current facilities and
programs, never mind generate reliable estimates of the future stream of
different economic impacts associated with the scope and investment of
alternative facilities, programs, or regulations. Many published EIAs
provide information oncurrent economic activity (e.g., current spending by
recreational boaters), not projections of likely economic impactsassociated
witha range of alternative future developments. EIAs of proposed facilities
or programs tend to measure the impacts aswith and without the project,
rather than providing information to evaluate trade-offs between
alternative types and levels of development or use. Estimating future
economic impacts of different alternatives requires projections of: (1) both
the expected amounts of recreational use or production (e.g., number of
visitors, reduced commodity production) associated with different
alternatives, and (2) estimates of the amount of visitor spending or sales
revenues/losses that can heexpected. Generating estimates of the economic
impact for different alternatives provides better information and rationale
for decisions. It also clarifies the trade-offs and returns-on-investment
associated with different alternatives, and provides a more comprehensive
assessment of the benefits and costs of different alternatives. This can also
provide a more efficient and effective framework for focusing debate and
public comment.

EIAs also tend to focus on providing a "one-time" estimate of current or
expected economic impact. The results are generally not presented in a
fashion to encourage post development comparison of projected economic
impacts with actual impacts, although this is changing for some agencies
(Perales, 1994). Additionally, theresults of EIAs are commonly presented
in terms of total or average spending rather than describing the actual or
expected distribution and categories of spending throughout thearea under
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consideration. Estimates of total or average spending fails to provide
important information for managing and marketing facilities and programs.

Thunder Bay Proposed National Marine Sanctuary: A Case Study

Providing decision relevant estimates of the economic impact for different
proposals for the Thunder Bay Sanctuary posed a challenging mix of
problems and limitations. The challenges included: (1) alternative
sanctuary proposals consisted of a mix of existing and proposed recreation
and educational facilities and programs; (2) little or no spending data was
available for proposed recreation and education activities and facilities; (3)
data that was available was not current, or was collected in other locations;
(4) no time and money was available for primary data collection; and (5)
there was skepticism among local and state publics that sanctuary proposals
would generate the type and amount of economic impact they expected in
1991 when the site was activated as a National Marine Sanctuary candidate.
However, the case provided an opportunity to design and implement a
feasible EIA that addressed these problems and limitations. It also provided
an opportunity to educate decision-makers about the importance and
complexities of EIAs.

The method for estimating economic impacts of alternative "sanctuary
development-use scenarios" coasisted of four primary steps, a variety of
different analyses, and data from a variety of sources:

1. An inventory was conducted to identify existing recreation and education
facilities, programs, and activities occurring within the proposed boundaries
that were relevant and compatible with the proposed sanctuary's purpose
of protecting underwater cultural resources and highlighting maritime
heritage. The inventory included an effort to identify recreational
use/visitation information and recent economic (spending) studies.

2. Information on existing uses/activities was used along with public input
and recommendations of the Core Group to develop the alternative
sanctuary development-use scenarios. The scenarios were an important
component of the EIA. They included different mixes of recreational and
educational programs and facilities, different levels of capital investment
and anticipated operating expenditures, and different phases of development
(Table 1). The amount of investment, operating spending, and levels of use
increased from low (start-up) to high. All uses, activities, and facilities
comprising the scenarios were compatible with the sanctuary's draft
management plan and consistent with the maritime heritage theme
recommended by the Core Group. The scenarios also included projections
of likely use/visitation and estimates of visitor/user spending (e.g., average
spending x total visits). The scenarios were structured with clearly
identified assumptions allowing decision-makers to modify the assumptions,
or the levels of investment, and estimates of use/spending.
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Identifying relevant and ongoing activities in the Thunder Bay area was
straight forward given the clearly defined scope for the proposed
"shipwreck sanctuary." The types of activities identified included scuba
diving, museum visitorship, lighthouse visitorship, kayaking/canoeing, etc
Difficulties occurred, however, in trying to identify and prioritize activities
proposed to occur. Proposed activities could only be described generally
because the goals of sanctuary management, education and research were
still under development as part of the DEIS/DMP. Additionally, proposed
activities were not entirely new activities, but rather expansions of, and
partnerships between, existing activities. For example, promoting
recreational opportunities for the non-diving family members of divers, or
providing maritime heritage learning experiences on Thunder Bay Island
through existing boat charters or kayak/canoe tours.

Also, NOAA would not provide all the funding to develop or support the
different development alternatives. The different recreational and
educational facilities and programs may be developed by a single entity, or
through partnerships between local, state, federal, and tribal agencies,
organizations, and businesses.

3. Spending associated with different scenarios was estimated using
information from a variety of different sources including national and state
studies and secondary information on spending by recreational users and
tourists; estimates of capital expenditures for facilities and programs; and
operating expenditures for similar types of facilities and recreational use
levels. Deriving spending estimates for the recreation and educational
activities was particularly difficult and time consuming because almost no
specific spending data was available for the Thunder Bay region, and
minimal spending data was available for identified activities (e.g., scuba
diving, kayaking, museum visitorship, interpretation), or comparable
activities any where in the country. Further, there were no applicable
studies available regarding the economic impacts of National Marine
Sanctuaries or Great Lakes underwater parks in general.

The spending estimates from different sources were madecomparable (e.g.,
visitation units). The Consumer Price Index was used to convert all
spending estimates to 1996 dollars.

4. The spending-investment estimates for the different development-use
scenarios wereused in input-output (Micro-IMPLAN)modelsto estimatethe
direct, indirect and induced economic impacts. The MI-REC system was
employed to facilitate the use of IMPLAN by providing spreadsheets for
bridging the estimates of recreation spending. The spreadsheets produce
spending estimates that are compatible with requirements of IMPLAN.
The MI-REC/IMPLAN system is tailored for recreational applications and
allows for the use of different spending data. Default spending data is
provided as well as procedures for estimating spending changes. The
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advantage of MI-REC is that in situations like Thunder Bay, when
recreational spending data is limited, it can generalize and apply spending
patterns from regional and national surveys/data (Stynes et al., 1994).

The results of MI-REC/ IMPLAN analysis include multipliers for the multi-
county (impact) region; direct, indirect, and induced effects; and impacts
reported in sales and employment in total and for individual sectors.

Conclusion

The Thunder Bay EIA and corresponding results have many uses. The
methods implemented in this assessment demonstrate the use of creative
approaches for overcoming some of the problems and limitations typically
associated with EIAs. The EIA not only fulfills the legislative requirements
of the NMSP, but it provides a model by which other sanctuaries and
related coastal parks can begin to assess the economic impacts associated
with proposed programs, facilities and services. Further, it empowers
decision-makers to become involved in the analysis and usefulness of EIAs,
allowing them to challenge the ElA's assumptioas, and modify the levels of
investment and the estimates of spending according to their own
experiences. Most importantly, for Thunder Bay, it reinforces the idea that
a sanctuary can have positive impacts for northeast Michigan, but only
through the active cooperation and involvement of different publics
comprising the sanctuary community.

The results of this analysis will be incorporated into the Thunder Bay
DEIS/DMP scheduled for publication in 1996. A separate report will be
available in July 1996.

Michele Malarney
NOAA Thunder Bay National Marine Sanctuary (Proposed)
Natural Resources Bldg, Rm 131
Michigan State University
East Lansing, MI, USA 48824

Ph (517) 432-3142
Fax (517) 432-3597
Email mmalarney@ocean.nos.noaa.gov
1Technically, economic values can be expressed as
compensation demanded for loss of salmon fishing rather than
willingness to pay to obtain salmon or salmon fishing. The
compensation-type value can be pertinent where reductions in
salmon or salmon habitat are being considered. For simplicity
and because I am considering cases in which prior rights to
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salmon harvest are ambiguous, I limit my discussion to values
associated with positive payment for salmon fishing.
2 "Economic Impacts and Net Economic Values Associated with

Non-Indian Salmon and Sturgeon Fisheries". ICF Technology
Incorporated, Redmond, WA (1988).
3 The variable fishing cost estimate leaves out capital costs of
vessels and gear.
4 All these figures are contained in Tables 11-16, pp A-12
through A-17of ICF Technology Inc. (1988).
5 Information distributed by Salmon for Washington - No on
640. Seattle, WA. Economic projections are from "Economic
Activity Associated with Fisheries Products in the United
States". Report for the US Department of Commerce by the
Kearney/Centaur Division of A. T. Kearney, Inc., Washington,
D.C.

6See Kearney/Centaur Report, p. 7-48.
1 16U.S.C.A §1451 et. seq.
2 16 U.S.C.A. §1451(c) and (d).
3 16 U.S.C.A. §1452(1)
4 16 U.S.C.A. §1451(a)(2& 6), The Findings and Purposes of the Coastal
Zone Act Reauthorization Amendments of 1990. In response, Congress
amended the Act including providing for enhancement grants and nonpoint
source pollution provisions.
5 Congressional Research Service, Oceans and Coastal Management Issues
Team, Oceans and CoastalResources: A Briefing Book, 2, (October 4,
1993).
6 H.B. 1965 was introduce during the first session of the 104th Congress, and
provisions to reauthorize the CZMA were include in S.B. 1142, the National
Oceanic and Atmospheric Administration authorization bill. Generally, both
bills provide for a straight forward reauthorizaiton with only minor
amendments.

7 Robert W. Hahn, Toward a New Environmental Paradigm, 102 Yale Law
Journal, 1719, 1747 (May 1993), a critical review of Vice President Al
Gore's book, Earth in the Balance: Ecology and Human Spirit.
8 UNEPG.C. Dec. No. 15/2, Annex II. May 1989.
9 Perry E. Wallace, 192 of 50 Wash, and Lee L. Rev. 1093, 1142, FN 192,
(Summer 1993).
10 16 U.S.C.A. §1452(1)
" 16 U.S.C.A. §1452(2)
12 16 U.S.C.A. §1451 (0 & (h).
13 Edith Brown Weiss, Environmentally Sustainable Competitiveness: A
Comment, 102 Yale L.J. 2123, 2123. (1993).
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14 James T. McClymonds, The Human Right to a healthy Environment: An
International Legal Perspective, 37 N.Y. Law School L. Rev., 583, 613
(1993).
15 Principles 10 of the Rio Declaration mandates that "all concerned citizens"
should be able to participate in decision making and Principle 17 provides
that environmental impact assessments should in instituted as a national
instrument.

14 Principle 16 of the Rio Declaration.
17 Principle 15 of the Rio Declaration.
18 Bernard A. Weintraub, Science. International Environmental Regulation,
and the Precautionary Principle: Setting Standard and Defining Terms, 1
N.Y.U. Envt'l. L. J. 173 (1992). It is interesting to note that this principle
was first applied in the context of addressing the threat of marine pollution.
See Weintraub at 188 and U.N. Doc. A/44/25 (1989).
'» Id. at 205.

20 From Principle 15 of the Rio Declaration.
21 16 U.S.C.A. §1455(d)(l).
22 16 U.S.C.A. §1452(2)(I).
23 16 U.S.C.A. §1452(2). This section then lists 11 specific concerns that
state coastal programs must adequately address.
24 The federal Coastal Barrier Resource Act, 16 U.S.C.A. §3501 et. seq.,
also discourages such development. The author is aware that bills granting
exemptions from CBRA are commonplace in Congress. It is also a fact that
some members of Congress may have a personal stake in this issue.
25 Politically, some grandfathering of existing structures might be required in
implementing polluter pays.

Fletcher, J. 1989. Input-Output Analysis and Tourism Impact
Studies. Annals of Tourism Research. Vol. 16, pp. 514-529.
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