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The Puget Sound Program, formed in 1991, is one of the cornerstones of
the ecosystem protection and watershed restoration activities of the U.S. Fish and
Wildlife Service's Olympia, Washington State Office. The program is designed to
provide the catalyst for partnerships among U.S. Fish and Wildlife Service programs
and between the U.S. Fish and Wildlife Service and other federal, state, local and
tribal entities, businesses, and organizations.

The Puget Sound Program has a mission of protecting and restoring the
natural resources of the greater Puget Sound basin, which includes Hood Canal and
portions of the Straits of Juan de Fuca and Georgia to the Canadian border, and
many tributary watersheds. The basin is bounded by the Olympic mountains on the
west and the Cascade Range on the east. Puget Sound is a deep fjord-like estuary
supporting a wide diversity of terrestrial, riverine,estuarine, and marine creatures.

The 3.4 million people now living in the Puget Sound basin are expected to
be joined by another 1.1 million by the year 2010. Agricultural and forestry activities,
and urban, suburban, and industrial development have resulted in substantial habitat
loss and degradation, as well as declines of many economically and culturally
important fish and wildlife species.

Recognizing the value of, and threats to, Puget Sound, the Environmental
Protection Agency (EPA) designated Puget Sound as part of the National Estuary
Program in 198B, formalizing the activities of a state-federal partnership which had
already begun development of a management plan for the Sound. The resulting
1991 Puget Sound Water Quality Management Plan was the first Comprehensive
Conservation and Management Plan adopted by the EPA Administrator under the
National Estuary Program. The Plan, while focusing on water quality issues, also
addresses habitat protection and restoration and public education.

In cooperation with many partners, the U.S. Fish and Wildlife Service,
through the Puget Sound Program, is helping to implement elements in the
Management Plan. The Management Plan was used as the starting framework for
the development of the Puget Sound Program, as a way to both identify the
appropriate roles the U.S. Fish and Wildlife Service could fill with the Program when
it was formed in 1991, as well as to help identify appropriate partner agencies. The
wetlands restoration and contaminants monitoring elements in the Management Plan
have been the initial focus areas for the Puget Sound Program's efforts to implement
the Plan.

Habitat Restoration

The Puget Sound Program has identified three estuaries and one
watershed in which habitat restoration efforts are currently focused: the Snohomish
River estuary near Everett, the Elliott Bay/Duwamish River estuary in Seattle, the
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Commencement Bay/Puyallup River estuary in Tacoma, and the Skokomish River
watershed, draining into Hood Canal, a natural waterbody in the west side of the
Puget Sound basin.

The Puget Sound Management Plan tasks the U.S. Fish and Wildlife
Service, Washington Department of Ecology, and Environmental Protection Agency
withleading the implementation of pilot wetlands restoration projects and developing
an interagencystrategy for long-term wetlands restoration. These three agencies, in
cooperation with the Washington Department of Wildlife and Snohomish County are
restoring tidal connectionsto a wetland that was diked off for agricultural uses early
in this century. This project in the Snohomish River estuary will serve as the pilot
for a 450-acre dike-breaching project being planned for another location in the same
estuary.

Contrasting restoration efforts in the rural Snohomish River estuary, pilot
restoration projects are also underway in the urban Duwamish River estuary in a
port/industrial area of Seattle. Partners brought together through the Coastal
America process include the Environmental Protection Agency, U.S. Army Corps of
Engineers, NOAA/National Marine Fisheries Service, General Services
Administration, and Port of Seattle. Three small sites along the tidal Duwamish
River shoreline are being restored to provide inlertidalbeach and marsh habitat, with
riparian buffers. Each project includes different features demonstrating possible
methods of restoring habitat in developed, constricted river corridors. These include
removal of shading and derelict structures, removal of fill material, and recontouring
ditches to create off-channel tidal sloughs.

The involved agencies are committed to at least 10 years of follow-up
monitoring for all of these pilot projects, although the intensity of each monitoring
effort may vary depending on the availability of funds. Based on many of the
lessons learned from these pilot projects, the involved agencies are developing a
strategy for continued interagency efforts to restore lost wetland resources in the
Puget Sound basin.

The Puget Sound Program provides habitat restoration expertise to other
Fish and Wildlife Service programs, most notably supporting the Natural Resource
Damage Assessment and Restoration process of the Service's Contaminants
Program. In both the Seattle and Tacoma harbor areas, the Puget Sound Program
is helping to lead habitat restoration planning and implementation efforts which are
being funded by Natural Resource Damage Assessment settlements. These efforts
involve close partnerships between the U.S. Fish and Wildlife Service, National
Oceanic and Atmospheric Administration, state agencies, local governments,'native
American tribes, businesses, and citizens. The lessons learned from the pilot
Coastal America projects in the Duwamish River estuary have been very helpful to
these planning efforts. The Puget Sound Program helped to produce a cumulative
impacts analysis and inventory of potential restoration sites to assist the restoration
planning process for Tacoma's Commencement Bay and lower Puyallup River.

274



The Puget Sound Program has joined with the Skokomish Indian Tribe, the
U.S. Forest Service, Mason County, and several other agencies and groups to
restore habitat in the Skokomish River Watershed. The Forest Service has already
begun repairing slope failures caused by roadconstruction and logging in the upper,
federally-managed portion of the watershed. The Puget Sound Program has
prepared a summary of available fish and wildlife information for use in a watershed
assessment, and is helping to identify needed habitat restoration projects in the
middle and lower reaches of the watershed belowthe National Forest boundary.

Implementation of the President's Forest Plan is solidifying the relationships
of many entities to restore ecosystem health in watersheds damaged by timber
harvest and related activities. The Fish and Wildlife Service is working closely with
the Forest Service and others to select target watersheds and implement joint
restoration efforts. The Puget Sound Program is one of the key Fish and Wildlife
Service programs which will be working to restore habitat in these target
watersheds.

Contaminants Monitoring

Another key element of the Puget Sound Management Plan is the Puget
Sound Ambient Monitoring Program, a long-term, interagency program to evaluate
the health of Puget Sound. Puget Sound's sediments, fish, shellfish, and water
column are sampled on a regular basis to evaluate contaminant levels and trends,
and to identify areas needing special attention for protection or clean-up. In
cooperation with the Washington Department of Wildlife, the Puget Sound Program
developed the monitoring plan for evaluating PugetSound's seabird populations and
their contaminant levels. The Washington Department of Wildlife leads the
population monitoring, and the Fish and Wildlife Service, through the Puget Sound
Program, is responsible for the seabird contaminants monitoring. Currently studies
are underway with surf scoters and pigeon guillemots to evaluate their suitability as
long term contaminants monitoring species. Contaminants evaluations of surf
scoters is expected to begin in winter 1994-1995.

The Puget Sound Program has also worked with the Washington
Department of Wildlife and U.S. Navy to investigate whether contaminants might be
the cause of reproductive failures in bald eagles in the Hood Canal area of Puget
Sound. Preliminary results indicate that elevated levels of polychlorinated biphenols
(PCBs) may be at least one cause of the reproductive problems. Further evaluation
will be conducted to betterdefine the problem and identify solutions.

Education and Outreach

The Puget Sound Program's education and outreach efforts have included
sponsoring agency and public restoration information workshops, organizing annual
Coastweeks events tohighlight ongoing restoration activities and the values of Puget
Sound's natural resources, and working with schools. An outreach strategy is
currently being developed to target teachers, schoolchildren and their parents in
watersheds which are priority habitat restoration areas for the Puget Sound Program
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and partners. Restoration activities and follow-up monitoring are planned to be
integrated into local school curricula to both educate students and build community
stewardship. The Service is a partner in the Northwest Watersheds Education
Alliance, which protects and restores watersheds using students and communities.
This program links globally through the highly acclaimed Global Rivers
Environmental Education Network (Project GREEN). The Puget Sound Program is
also participating in a citizen-agency coalition to help build a common vision for the
protection of the Green River watershed, which flows into Seattle's Duwamish River
estuary and Elliott Bay.

Partnerships Are the Key

All Puget Sound Program activities involve working with partners both
inside and outside the U.S. Fish and Wildlife Service, with several advantageous
results. Duplication of effort is minimized, financial and technical capabilities are
maximized by sharing effort among participants, information is more easily
exchanged about problems and opportunities, and increasingly, priorities for action
can be jointly set. in the Pacific Northwest, with spotted owls and.salmon serving
only as the first of possibly many endangered species crises, combined efforts of
agencies and private partners are the only way to muster sufficient resources to
protect remaining intact ecosystems and restore the damaged ones.

Alisa Ralph
U.S. Fish and Wildlife Service

3704 Griffin Lane SE, Suite 102
Olympia, WA 98501

PH 206/753-9440
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TRACKING PROGRESS IN PROTECTING ESTUARIES
Shelli B. Rossman, The Urban Institute

E. Blaine Liner, The Urban Institute
Harry P. Hatry, The Urban Institute

The authors present procedures that individual estuary-protection programs
can use to track progress in achieving protection objectives and targets. The focus
of the procedures is on obtaining regular (e.g., quarterly) information on the
outcomes of a variety of estuary protection programs.

The major purpose of outcome information is to assist program managers
in improving their programs. With information on estuary protection outcomes,
program personnel will be better able to identify where program activities are
achieving desired results and where they are not. The information presented,
however, will not by itself, indicate wJiy progress, or the lack of progress, has
occurred.

A second major purpose of outcome information is to increase estuary
program accountability to elected officials and the public for the resources applied to
these programs - by indicating the extent to which estuary-protection programs are
achieving results.

For national purposes, to the extent that many estuary programs use similar
procedures, such information can be accumulated and reported to provide a national
perspective on progress in estuary protection. With over 100 estuaries around the
nation, this comprises an important measurement of national environmental
protection.

Thus, the information obtained by these procedures should be useful to
federal, as well as state and local officials.

Coverage and Scope

The procedures described track progress in the following categories of
estuary protection activities:

1) Progress of individual local governments in implementing estuary
protection actions and activities.

2) Progress in encouraging households and boaters to undertake actions
that reduce potential estuary pollution.

3) Progress in encouraging key industries to alter their practices and to
reduce their release of pollutingsubstances.

4) Finally, and ultimately the mostimportant, progress in achieving overall
improved water Quality, improved condition of living resources, and
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increased ability of the estuarv to support desired public and business
uses of the estuary waters.

The paper lists a set of basic indicators ofestuary protection outcomes, and
describes procedures that can be used by estuary protection programs to obtain
regular, e.g., annual or quarterly, data on these indicators. The paper includes
illustrative data collection instruments (such as questionnaires) that can be adapted
for use by individual estuary programs. Estimates are provided as to the extent to
which an estuary is likely to needspecial resources to utilize these procedures.

The paper also describes steps (the process) that estuary programs can
take to develop their own version of the outcome indicators and data collection
procedures.

Basis for These Procedures

The Urban Institute examined numerous materials relating to performance
indicators and held numerous interviews with EPA and estuary protection personnel.
During 1992 and 1993, two estuaries participated as pilots and helped develop and
test these outcome monitoring procedures: Buzzards Bay (Massachusetts), which
had recently completed development of its Comprehensive Conservation and
Management Plan (CCMP), and Tampa Bay (Florida), which was just beginning its
program and has not yet completed its CCMP. National Estuary Program (NEP)
personnel from each of these two estuaries and The Urban Institute team worked
together over 14 months to identify appropriate indicators of estuary protection
outcomes and low-cost data collection procedures. Most of the procedures reported
here have been tested by one, and sometimes both, of the estuary programs, or are
in the final stages of testing as of this writing.

The principal tests conducted have been the following:

1) Both estuaries pilot tested "Government Action Checklist" procedures.
The joint estuary-Urban Institute team worked with public officials,
citizen groups, and other professionals in each estuary to develop a
checklist of government actions that the officials believe are important
for governments in each estuary to implement. Procedures for
assessing the extent to which each item on the checklist has been
achieved by each local community were developed. (In Buzzards Bay,
the progress ratings are being assessed by an existing citizen's
coalition. In Tampa Bay, the assessments are being conducted bythe
Regional Planning Council). Repeating this process annually will
provide officials and the public with an indication of progress over time.
The information generated is also expected to be useful to the
individual communities to help them identify gaps that need to be
corrected.

2) Tampa Bay conducted a pilot test of a random sample of households
throughout the area and, separately, a survey of residents in two
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neighborhoods who were given special guidance in ways households
can protect estuary waters. In both surveys, the purpose is to assess
the extent to which activities being conducted by the estuary are
achieving results in the form of improved bay protection activity by
households and to provide baselines for measuring progress in future
years when the surveys are repeated by the estuary.

3) Buzzards Baypiloted a survey of boaters to identify the extent to which
boaters are properly handling wastes. Subsequent repeat surveys will
indicate progress achieved after efforts have been made to inform
boaters on recommended waste-handling procedures.

4) Buzzards Bay undertook an initial test of a survey of industries that
generate hazardous/toxic waste. The purpose is to provide a baseline
for future periodic surveys to help identify whether programs to reduce
hazardous waste (and to improve waste handling) are achieving
desired results and to what extent.

5) Both sites developed and tested procedures for "Bay Quality Indices."
The indices combine key available indicators ofwater quality, condition
of living resources, such as fish and shellfish, and the ability of the
waters to support public and business uses such as shellfishing and
swimming. These indices can also be broken out by major
embayments of the estuary. The indices are based on available data
and do not represent the ideal composition of such indices. The
indices, however, reflectthe practicalcost limitations on data collection.
A key feature is that the indices are understandable to public officials
and the public.

The Process of Developing Estuary Protection Outcome Monitoring Procedures

The candidate procedures presented in this paper are not intended to be
mandatory for estuary programs. Each estuary program will likely want to develop
its own version of such procedures. The procedures identified here are intended to
be starting points for other estuaries that are not already monitoring the outcomes of
their estuary protection programs. Some suggestions contained here may also be
useful to estuaries with existing outcome monitoring procedures - for improving their
efforts.

We recommend that estuary programs use these procedures as a starting
point and identify which data elements and which data collection procedures are
appropriate for their own estuary. For examples, what items should be included in
their own "Government Action Checklist?" Which topics should be covered by the
various household and industry survey instruments? Which elements are practical
for inclusion in their own Bay Quality Index?

The paper recommends that the process for developing outcome monitoring
procedures should involve existing policy and management committees to review the
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overallset of performance indicators and the various procedures. The section of the
paper that describes each procedure also describes a process that a local estuary
programcan use to develop its own version of those procedures.

Cost of the Procedures

Each survey procedure described here requires annual activity by the
estuary to track progress. Surveys of households or organizations (the Household
Survey, Boater Survey, andToxic/Hazardous Waste Industry Surveys) can use mail
survey procedures (if ample follow-ups of non-respondents are used to obtain
reasonably credible response rates). Random samples can also be used to reduce
collection costs, rather than attempting to survey all households or all organizations.
Mailing costsare likely tobe small, but theadministration of thesurvey requires staff
time to process the mailings, do the tabulations, and prepare the reports. Clerical
staff and, perhaps, volunteers can be used on these activities so such surveys
should be feasible, even for small estuary-protection programs.

The cost of regular Bay Quality Index preparation depends on how much
data collection is done regularly on the various components of the Bay Quality
Index. An ideal bay quality index would likely require major resources for regular
collection of a large number of, often complex, water quality and living-resource
condition measurements. The use of volunteer citizen monitoring of some data
elements (such as used by Buzzards Bay and other estuaries) will increase the
feasibility of collection of some Index components for those estuary programs with
highly limited resources.

Shelli B. Rossman

The Urban Institute

2100 M Street, N.W.
Washington, D.C. 20037

PH 202/857-8605
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THE NATIONAL ESTUARINE RESEARCH RESERVE SYSTEM: A LOOK
TO THE FUTURE

Paul D. Salop, Oregon State University
Francesca Cava, NOAA/National Ocean Service

Background

Estuaries are areas traditionally noted not only for the habitat they afford
various fish, shellfish, migratory bird, and wildlife populations, but also for their
inherent recreational, commercial, and aesthetic value. Unfortunately, these areas
have come under increasing anthropogenic pressure during the past few decades.
As one means of dealing with this problem, Congress established the National
Estuarine Sanctuary Program as part of the Coastal Zone Management Act of 1972.
Over the past two decades the program has undergone two name changes and the
addition of approximately one designated Reserve per year, but has still adhered to
its original mission - to protect designated estuarine resources to allow for the
development of effective research and education programs.

As specified in the CZMA, NERRS has a five-part mission:

1) To ensure long-term protection of Reserve sites to allow for thorough
study.

2) To promote Reserves as effective study sites for use by various public
and private organizations

3) To coordinate research at Reserve sites to allow for more informed
coastal management decisions.

4) To gather and make available estuarine research to improve
understanding and management of estuarine areas.

5) To furtherpubliceducation on and understanding of estuarine areas.1

Over the first two decades of NERRS, significant progress has been made
in acquiring resources and designating Reserves. More recently, attention has been
focused on fulfilling the five "missions* of the program, with several success stories
to show for it.

Long-term Protection

The purpose of protection of Reserve sites is to encourage the use of the
sites for long-term studies. Therefore the goal of long-term protection is not
necessarily restoration, but simply the establishment of appropriate field laboratories,
including both the natural environment and research facilities. The establishment of
"control" sites for estuarine research has been accomplished at each Reserve
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through coordinated efforts of property acquisition, facility construction, and site
operation at the federal, state, and local levels.

The first Reserve was established at South Slough, Oregon in 1974. Since
that time twenty-one others have been designated in seventeen states and the
Commonwealth of Puerto Rico. At this time, nearly 450,000 acres of estuarine
waters, wetlands, and uplands are managed as part of NERRS.2

To ensure diversity among areas designated as Reserves, the site selection
process has a built-in geographical aspect in that the CZMA established
biogeographical classes of ecosystems and placed emphasis on designating
Reserve sites in each class. The biogeographic classification scheme has divided
the nation's coastal regions into 13 regions and 29 subregions. To date, NERRS
has established Reserves in each of the regions and 17 of the 29 subregions, and
has begun the designation process for Reserves in 3 others (Figure 1).
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Figure 1. National Estuarine Research Reserve System Sites

Acquisitions of estuarine property rely on a combination of local, state, and
federal funds, and are generally phased in over a number of years. Funds collected
from states and local entities have often far exceeded the required match. A second
method of enlarging the boundaries of Reserves is by reliance on conservation
easements, which allow states to manage private lands within Research Reserves.
Additionally pre-existing state and federal lands are often incorporated into the
Reserve boundaries.

Once Reserve lands are acquired, there remains the task of maintaining the
sites as appropriate long-term research facilities. An important requirement of this is
monitoring the uses of the Reserve grounds and surrounding areas. Although
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Reserve managers do not have regulatory authority over the land use permitting
process, they are often sought out for input into the process where Reserve areas
are potentially affected.

The construction of adequate research facilities has become a priority for
many Reserves throughout the system. As part of this effort, laboratory facilities,
research vessels, and visiting researcher quarters have been constructed on many
sites in the past few years. Each of these improvements facilitates the use of
Reserves as proper research facilities.

Encouraging Research at Reserve Sites

Within the United States, several different federal agencies are involved in
estuarine research in one form or another. Among them are the Environmental
Protection Agency (EPA), National Science Foundation, and the U. S. Fish and
Wildlife Service. Within each of these agencies are a number of programs dealing
specifically with estuaries, such as the National Estuary Program, Long-term
Ecological Research, and Land Margin Ecosystem Research.3 The unique
resources of NERRS make the Reserve sites ideal, although sometimes
underutilized, study sites for estuarine research.

The Elkhorn Slough National Estuarine Research Reserve (ESNERR) has
done a particularly good job of attracting research by organizations and individuals
not specifically linked to NOAA or the California Department of Fish and Game, the
two administering agencies. The research conducted at ESNERR has benefitted
from not only the dynamic environment on the Reserve grounds, but also the
relatively large number of academic institutions in the area. Colleges and
universities that have been associated with past projects include Cabrillo College,
Moss Landing Marine Laboratories, Santa Clara University, Stanford's Hopkins
Marine Station, and the University of Californiaat Santa Cruz.

Research at the ESNERR is not limited to academic institutions, however.
Among other institutions involved in one-time or ongoing research projects here are
the Nature Conservancy, Coastal Conservancy, U. S. Geological Survey, Moss
Landing Harbor District, Smithsonian National Museum of Natural History, and the
Point Reyes Bird Observatory. Within NOAA itself, the Monterey Bay National
Marine Sanctuary has cooperated on tidal scouring research taking place at
ESNERR. Funding for research projects has come from such varied sources as the
EPA, Monterey County Water Resources, Santa Clara Valley Audubon Society, and
the California Rod and Gun Club.4

A second Reserve, Weeks Bay National Estuarine Research Reserve
(WBNERR), has been successful in luring over $900,000 worth of EPA research
funds to the site, beginning FY 94.' Oneofthe EPA studies, a $440,000, three-year
project, will study how pesticides are processed by salt marsh plant and animal
communities. Samples of sediments, biota, and the water column will be studied to
determine ifsalt marsh organisms have any ameliorating effects on pesticides. The
Weeks Bay Pollution Prevention Project, a $300,000 demonstration project, contains
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both prevention and restoration functions. The prevention aspect involves no-till
farming incentives, designed to reduce runoff of both sediments and pesticides. The
restoration aspect involves conversion of agricultural lands to their original wetland
conditions. A third project falls under Section 319 of the Clean Water Act. The
basis of this project deals with installation of on-site wastewater disposal systems
and monitoring of their effects.

Coordination of Research

The goal of the NERRS Research Program is to encourage research at
Reserves that will further the field of coastal zone management. Despite a relatively
constant level of federal funding for NERRS research being divided among
researchers at an ever-increasing number of sites, significant progress toward
understanding of estuarine processes has been made at many Reserve locations.

Over its history NERRS has funded two overall categories of research,
monitoring and competitive research. The monitoring component of the program
concerns gaining basic knowledge of the biological, chemical, and physical
processes occurring at each site. The NERRS program office has separated the
process into three sections as part of the National Three-Phase Monitoring Program.
Phase I, Environmental Characterizations, involves analysis of existing literature
and limited field assessments in order to establish a "baseline" of information about

the Reserve. Phase II of the program requires a compilation and publication of a
"Site Profile," detailing the history and current scientific knowledge of the Reserve.
In the third and final stage of the program, Long-Term Monitoring, the Reserve
identifies data needs and initiates a sampling program to track changes in
ecosystem parameters. As established, the Three-Phase Monitoring Program allows
great leeway for the local entities in operating site-specific monitoring programs
within the national guidelines.

The Tijuana River National Estuarine Research Reserve (TJNERR) serves
as the model site for establishing a monitoring program. The initial studies
conducted by the primary researcher at the Tijuana River site began in 1976, well
beforeTJNERR's designation in 1982.6 The site profile was completedin 1992, and
details such attributes as the Reserve's environmental history, ecological
communities, ecosystem functioning, and environmental concerns.7 Since the
publication of the profile, researchers have continued sampling as part of the long-
term monitoring process.

Competitive research topics are also of great interest to the NERR system.
The purpose of such studies is to generate information on specific coastal zone
management questions. Independent researchers submit proposals to the NERRS
program office for review. Federal funding is then allocated based upon budgetary
constraints, merits of research, and compatibility with the overall NERRS research
goals. Most studies occurring at Reserve sites are funded by some combination of
federal, state, and private funds.
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Over the first 11 years of the Research Program (1982-1992), 190 separate
research projects were funded as part of the program.* Research topics included
such diverse subjects as wastewater discharge, nutrient processing, fish recruitment,
water budgets, erosional and depositional processes, and the impacts of human
activities.

Dissemination of Information

An issue closely related to that of determining research priorities and
conducting studies is that of application of the findings. Reserves have traditionally
cooperated with both the national office and with other individual Reserves in pulling
together information from throughout the system and distributing the results to
interested parties.

Although Old Woman Creek National Estuarine Research Reserve
(OWCNERR) is the smallest Reserve in size, it has played a significant role in
expanding the knowledge base of coastal resource managers on many subjects. In
one instance, the OWCNERR hosted a 1989 conference entitled "Priorities for Great
Lakes Coastal Wetlands Research" for invited U.S. and Canadian wetland scientists

and decision makers. The published proceedings of this conference included the
current information base on Great Lakes and coastal wetlands along with priorities
for future studies.

In the academic realm, the Reserve offered a graduate course in
conjunction with Bowling Green State University entitled "The Ecology of Lake Erie
Wetlands." OWCNERR has also been the site for EPA and U.S. Army Corps of
Engineers Wetlands Delineation Training Courses. Finally, the Reserve brought
together researchers from the U.S. and Canada for the Great Lakes Algal Foray.9

An excellent example of a Reserve's focusing its resources on one
particular environmental problem is given by Waquoit Bay National Estuarine
Research Reserve (WBNERR). The WBNERR used its resources to disseminate
information to the public about potential solutions to poor estuarine water quality.
Waquoit Bay and areas similar to it in the New England area have suffered
substantial degradation in the recent past, largely due to anthropogenic additions of
nitrogen released as septic tank effluent.10 WBNERR sponsored a 1992 conference
entitled "Nitrogen Removal Onsite Wastewater Treatment Systems: Technologies
and Regulatory Strategies." The purpose of the conference was to provide
Massachusetts decision makers and citizens with information detailing how other
states more advanced in these technologies have dealt with similar problems.

One reason for the effectiveness of WBNERR's wastewater treatment

project was that it offered useful information for individuals with varying levels of
understanding of the problem. For the individual interested in the technological
aspects, it offered the presentation of the latest scientific research along with
accompanying bibliography. For the decision makers, it offered an opportunity for
discussion of feasible alternatives. For the interested layperson, it offered an easy-
to-follow explanation of the problem along with potential solutions.
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Education/Community Involvement

The issues of community involvement and educational outreach are
perhaps the issues where NERRS has achieved its greatest successes. In most
cases, the two issues are complimentary as community organizations play a major
role in the educational function of the Reserves, and increased exposure by
educational outreach leads to greater community involvement with the Reserves.

The Laudholm Trust serves as a prime example of community involvement
in the NERRS program. This grassroots organization was incorporated in 1982 as a
not-for-profit organization charged with the mission of purchasing the 250-acre
Laudholm Farm property in southern Maine that was for sale at the time. This
potentially developable property was one of the last remaining stretches of
undeveloped land in southern Maine. Through an active campaign of fundraising
($6 million over the first eight years) and lobbying, the Trust helped arrange the
purchase of the property and the joining of surrounding protected lands to form the
1,600-acre Wells National Estuarine Research Reserve.

The Laudholm Trust, however, did not end with the completion of its
mission. The Trust is still active today with more than 3,200 members and 300

' active volunteers. Funds raised today, approximately $800,000 peryear," continue
to support the Reserve's on-going mission.

The mission of the NERRS Education Program is to design and implement
"a comprehensive program of education and interpretation (natural, historical, and
cultural) to strengthen understanding, appreciation, and stewardship of estuaries,
coastal habitats, and associated watersheds."12 Many of the twenty-two Reserves
make use of educational coordinators to put the goals of the program into practice.

Although a large degree of autonomy is afforded each of the Reserves in
regards to developing education programs, each site offers programs for people of
all ages. Informal educational programs used at individual Reserves include bird
walks, fish counts, beach clean-ups, and nature trails. Publications, videos, teacher
training, and outreach education programs have also been relied upon to reach a
wider audience.

Rookery Bay National Estuarine Research Reserve (RBNERR) has been
especially successful in offering education programs to a diverse audience.13 For
the younger visitors there are school group tours, boat trips, and nature talks.
RBNERR also offers a publication, Keep It Clean, that not only presents a well-
received introduction to the estuarine environment, but also informs coastal residents
on topics such as wastewater treatment and the proper use of lawn and cleaning
chemicals. Some of Rookery Bay's most effective programs are its workshops for
environmental professionals. The workshops are offered six to eight times per year
to capacity audiences that consist of local, regional, and state decision-makers.
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Future of tto Program

Thefuture ofthe National Estuarine Research Reserve System holds much
promise, both in tangible andintangible assets. The system is set toexpand to four
new sites inthe near future, San Francisco Bay; St. Lawrence River, New York; east
coast of Florida; and Muliica River, New Jersey. These additions will raise the
holdings of the NERR system to over 550,000 acres.

The focus of the early years of NERRS was, quite understandably,
concerned with developing the Infrastructure ofthe Reserve system. Emphasis was
therefore placed on acquisition and construction ofReserve sites andfacilities, with
less attention paid tothe Research Program in general. While NERRS is positioned
to expand again, beginning in the summer of 1994, more emphasis is now being
placed on the areas of research and education.

Prior to 1991, NERRS research funds were used tosupport a vast array of
research topics with little national scope. A subsequent review of the NERRS
research program lead to a rethinking of strategy for research funding. A new
system for awarding grants based on long-term research priorities was implemented
in FY 1993. What had previously been a self-professed "shotgun" approach to
allocating research funds was now focused by implementation of two-year research
priorities. Along with the establishment of research priorities also came new
emphasis on long-term studies. No longer are research grants allocated on the
basis of single-year studies, opening the door for completion of the Reserve
system's goal of long-term research projects.

The NERRS Education Program has also undergone a revision of its
scope. To make the program more national in focus, NERRS has recently hired a
system-wide education coordinator and developed a strategic plan for revamping the
education program. As part of the education program development, new emphasis
will beplaced on functioning as a "system of sites" toshare resources and expertise.

The federal/state/local interactions relied upon to perform the many
functions of NERRS will become even more important over the following decades.
As research and education programs take center stage, an even greater emphasis
upon the NERR "System" bodes well for completion of the division's program goals.
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ICM AND NORTH CAROLINA'S COASTAL PROGRAM: WHERE THE
PARADIGM MEETS THE ROAD

Roger N. Schecter, North Carolina Division of Coastal Management

Considerable attention and interest has been generated lately regarding the
"New paradigm" of Integrated Coastal Management (ICM). The paradigm is
articulated by its creators, Eichbaum and Schubel, in the recently published report
"Managing Wastewater in Coastal Urban Waters" (NRC, 1993). While various terms
have been developed (and have waned?) to describe the planning/management
process (holistic, multidisciplinary, interdisciplinary, comprehensive, to name a few),
ICM does seem at present to apply principles in a unique manner. As the paradigm
and resulting principles develop, it is interesting to review an existing and evolving
organizational structure at the coastal-state level as a primary mechanism for
achieving the potentials of ICM.

North Carolina's Coastal Management Program was among the first,
federally approved programs under the 1972 Coastal Zone Management Act.
Through the authority of the N.C. Coastal Area Management Act of 1974, the
Coastal Resources Commission and the Division of Coastal Management were
charged with "establishing a comprehensive plan" for "coordinated management* of
the state's coastal area. Using the Eichbaum/Schubel construct of ICM as "a three-
part process", this paper will briefly review the evolution of the N.C. Coastal
Management Program. The principles and elements of the ICM process will provide
background for assessing the program's current strategic planning effort as a
premierexample of ICM involving interaction among government, academia, citizens
and interest groups. The North Carolina example will outline the integration of local
land use planning, state and federal regulatory programs, joint state agency efforts
(non-point source, wetlands, oceans management, cumulative and secondary
impacts) in the context of the basic elements of the ongoing ICM process.

Observations will be provided on missing elements, and the practical
realities of a rigid application of an academic ICM paradigm "in the field."
Recommendations will be outlined for potential program improvements to realize
ICM, primarily involving the "federal, state partnership."

Roger N. Schecter
N.C. Division of Coastal Management

Dept. of Environment, Health and Natural Resources
P.O. Box 27687

Raleigh, NC 27687
PH 919/733-2293
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GEOMORPHOLOGICAL SHOREUNE CLASSIFICATION AND HABITAT

SENSITIVITY ANALYSIS FOR KATMAI NATIONAL PARK AND

PRESERVE, ALASKA
Carl Schoch, Oregon State University

On March 24, 1989, the tanker Exxon Valdez grounded on Bligh Reef and
discharged approximately 11 million gallons of Prudhoe Bay crude oil into Prince
William Sound, Alaska. Coastal winds and currents transported the oil slick
southwest into Blying Sound and westward along the north shore of the Gulf of
Alaska. The storm-tossed crude oil degraded and weathered into an oil-and-water
emulsion called mousse. Viscous mousse rafts occasionally stranded along the
Kenai Peninsula but primarily remained offshore, engulfing the Barren Islands north
of Kodiak Island, and continued southwest through Shelikof Strait. Exxon Valdez oil
sporadically stranded in various concentrations along the entire length of Katmai
National Park and Preserve. This event highlighted the risk of anthropogenic
disturbance on pristine ecosystems even hundreds of miles from the origin. The
National Park Service, recognizing that the lack of baseline data for this remote
coast was detrimental to effective shoreline management, initiated the development
of a digital coastal resource information system. Vertically differentiated
geomorphological shoreline classifications and habitat sensitivity analyses, based on
low altitude aerial photography will augment existing sensitivity indexes to facilitate
park management and oil spill decision making.

Katmai National Park and Preserve is located on the Alaska Peninsula,
bounded on the north by Cook Inlet and on the southeast by Shelikof Strait and the
outlying Kodiak Island Archipelago. The Aleutian Mountain Range runs southwest
through the park and includes volcanic peaks of over 2,500 meters in elevation
within 30 km of the coast. The park lies within the Alaska-Aleutian Range
physiographic province and the adjacentcoastal trough of Shelikof Strait. This ridge
and trough accretionary complex results from tectonic convergence of the Pacific
and the North American Plates. The coastal zone is subject to multiple and complex
geological processes that include isostatic rebound from glacial retreat, eustatic sea
level changes from mass balance adjustments of the global water regime, and
tectonic warping strongly evident by periodic volcanic eruptions and earthquakes.
The coastal geomorphology is affected by these and other processes including: the
combined wave energy regime of Shelikof Strait, Cook Inlet and the Gulf of Alaska;
sediment supplied by glacial and fluvial erosion of sedimentary rock from the
adjacent Aleutian and Chigmit Mountains; currents; wind; snow and ice
accumulation; and the extreme temperature range of this sub-polar maritime climate.

The shoreline geomorphology of the Katmai coast was classified by
Research Planning Institute, Inc (RPI), (Hayes, 1980, and Domeracki et al.. 1981).
Thisproject was contractedby the National Oceanicand Atmospheric Administration
(NOAA) in conjunction with the Outer Continental Shelf Environmental Assessment
Program, encompassing much of Alaska's coastline. The Environmental Sensitivity
Index (ESI) maps provide shoreline classifications for most of the southcentral
Alaskan coast based on geomorphological indicators relating shoreline type and
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energy regime to retention time (persistence) of stranded oil. The maps also include
information and locations for marine mammal concentrations, seabird colonies,
anadromous fish streams and significant shellfish beds.

Interpretation of geomorphological indicators can define the prevailing
shoreline processes that control the longevity of stranded oil. For example, a
wave-cut platform, an erosional feature, generally indicates a horizontal or low slope
angle impermeable bedrock surface with high wave energy. Stranded oil would not
persist there for more than a few weeks. On a well sorted, rounded cobble beach,
oil would seep into interstitial spaces and reside until the high energy waves of
winter storms roll the cobbles, transporting them vertically and horizontally along the
beach face. Trapped interstitial oil could then be exposed and released into the
water or redistributed along the beach. On rocky shorelines with relatively stable,
large angular boulders and deep interstitial voids, trapped oil could persist for many
years.

Geomorphological classifications and oil spill sensitivity indices aid in the
forecasting of stranded oil persistence on various shoreline types. The ESI rates
shoreline types on a scale from 1 to 10, with 1 being the least sensitive to long
lasting effects from stranded oil. This index, used in conjunction with the locations
and sensitivity of other biological and cultural resources, provides a basis for
decision-making relative to prioritizing sites for oil spill response activities.

Oil spill assessment teams found the ESI shoreline classifications limited by
the scale and intertidal area represented on the basemap, standard U.S. Geological
Survey (USGS) 1:63,360 scale quadrangles. The RPI classification of the shoreline
was primarily based on aerial surveys with groundtruthing, which were adequate for
identifying general geomorphological trends, but failed to delineate the subtle
variances in beach structure that ultimately controlled the persistence of stranded
Exxon Valdez mousse on the Katmai shorelines. The coastal configuration, energy
regime and shoreline type can change dramatically at different stages of the tide in
areas of extensive wave-cut platforms, tidal flats, and reefs. The USGS topographic
maps depict a coast outlined by the approximate mean high tide. In many areas of
the parks where the tidal flux reaches 7.3 meters, the low tide may expose an
additional kilometer of middle to lower intertidal shoreline not shown on USGS
topographic maps. It is not clear at what tide level the ESI shoreline classifications
were defined. For example, many areas on the ESI maps are classified as exposed
wave-cut platforms. On the Katmai shore these are usually lower intertidal features,
often fringed by middle intertidal veneers of boulders and cobbles, and upper
intertidal beaches of cobbles and pebbles. On many Katmai beaches, the stranded
oil was observed thrown to higher elevations by high tide waves or spray. These
upper and supra intertidal strandings are often not subsequently inundated by tides
on a daily basis. Despite the generally exposed location, these perched beaches
have retained stranded oil longer than the bedrock platforms. This may be due to
the locally sheltered environment of interstitial spaces, the absence of attached
algae in the upper intertidal zone (when observed in lower zones, algae seemed to
preclude the adhesion of oil mousse), and/or the retarded microbial degradation rate
due to shorter periods of tidal inundation at higher shoreline elevations.
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A shoreline may appear to be generally exposed to high energy waves but
closer site inspection often revealed that upper and middle intertidal beaches are
relatively protected by lower intertidal shoals, reefs, terraces, etc., particularly in the
summer when wave energy is generally lower. The outlying lower and middle
intertidal features may cause higher energy waves to break and dissipate energy
before striking the upper intertidal beaches. Beach assessments in 1990, 1991
(Schoch, 1991) and transect data in 1992 (Schoch, 1993) along the Katmai coast
documented stranded oil persisting primarily along the high tide line on stable
beaches of moderate to high permeability. Therefore, for purposes of evaluating
sensitivity to oil spills on shorelines with great tidal range, shoreline information
should include a verticallydifferentiated description of intertidalzone geomorphology.
Classifications should emphasize the characteristics of the zone most susceptible to
long term oil retention (i.e., upper intertidal zone) and not necessarily the most
prominent feature.

During the summer of 1990, for purposes of developing a prototype coastal
atlas, the ESI maps for Katmai National Park were refined. The entire 430 kilometer
shoreline of the park was reclassified horizontally to include intertidal zonation
(supra, upper, middle and lower intertidal zones) based on ground surveys that
annotated 1:12,000 vertical aerial photograph base maps. Local energy exposure,
substrate size, substrate angularity, and permeability were qualitatively described to
provide additional parameters for shoreline descriptions.

The refined classification scheme and detailed mapping of shoreline types
on the Katmai coast will facilitate the decision-making process regarding oil spill
response in areas of extreme tidal range where large areas of relatively sensitive
habitats may be exposed at low tide levels.

With further refinement, this classification scheme could be applied to other
shorelines where a two dimensional scheme provides insufficient accuracy.
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HOW ONE MORE X" COULD RAISE OUR SCIENCE-TO-POUCY GPA

TO AN "A"
J.R. Schubel, The University at Stony Brook

Introduction

The theme of the session is enhancing the use of science ~ of scientific
information - in policy making and in environmental management. At present, I
would assign a grade of "C" to our efforts in this arena and to their effectiveness.
Given the widespread "grade inflation" practices and "dumbing down" of the
curriculum, it's clear that, at least in my opinion, the effectiveness and the timeliness
with which we incorporate advances in scientific understanding into environmental
policy and management leaves much to be desired.

We hear and read a great deal of the virtue and value of communication
and cooperation in maintaining partnerships ranging from business to marriage.
These two "Cs" - communication and cooperation -- are necessary, but not
sufficient to significantly enhance partnerships among scientists, policy makers and
environmental managers. Another "C" is needed. If we can add it and sustain it,
our grade point average (GPA) in utilizing science in environmental policy and
management could be raised to an "A." The "C" that needs to be added is
"COLLABORATION." Collaboration is the basis for effective partnerships.
Collaboration requires frequent and open communication. It requires cooperation
among the participants. And, collaboration requires a shared vision, a commitment
to common goals and objectives, and an integration of well defined roles and
responsibilities into a team pursuit of those goals and objectives. In the remainder
of this abstract I outline the elements of a new paradigm for science as a tool in
coastal management. The concepts were developed initially in two workshops
conducted by Stony Brook's Marine Sciences Research Center for the Hudson River
Foundation and the New York Department of Environmental Conservation. The
conceptual model which was described in two reports (Schubel 1990, 1991) was
called the "Estuarine Science-Management Paradigm," (ES-MP).

The creation and maintenance of partnerships is at the core of the
proposed strategy. It was during the second of the two workshops that Dr. Gene
Likens brought to our attention the statement adopted about five years earlier at a
Cary Conference on "Sustained Ecological Research: A Critical Need." This
statement is reproduced as Exhibit A.
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EXHIBIT A

On the Need for Partnerships
of Scientists and Resource Managers

Because they have common long-term goals, we propose a new partnership
between scientists and resource managers. Elements of this partnership include:

"1. Agreement by scientists to answer the questions put to them by managers,
while making clear the level of uncertainty that exists and what additional
research needs to be done.

2. Agreement by managers to give serious consideration to these answers
and to support the continuing research toward better answers:"

Statement adopted at the Cary Conference on "Sustained Ecological Research: A
Critical Need" in Millbrook, New York, on May 13,1987: revised July 4,1987.

The Estuarine Science-Management Paradigm(ES-MP)

The "Estuarine Science-Management Paradigm" has the following
elements: research; monitoring; education; analysis, synthesis, interpretation of data
for decision makers; and partnerships among scientists, environmentalists,
managers, and other decision makers, and management. In the sections that follow
I treat each of these very briefly.

The steps in applying the paradigm are outlined below.

Step 1. Identify through public consultation the assets/values/uses which
society wants to protect or enhance.

This initial step should involve broad consultation to assess the public's
desires. It should be achieved through workshops, conferences and other public
forums. The results should be distributed widely for comment. A consensus should
be achieved.

Step 2. Identify significant management issues related to the
assets/values/uses identified by society.

This step should be carried out by key managers, a few carefully selected
scientists and a few representatives of the public.

Step 3. Determine whether or not each management issue identified in
Step 2 can be addressed adequately with existing data and information;
determine how well it can be addressed - to what levels of accuracy and
depth.
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For each major management issue there should be one or more carefully
orchestratedvertical integration efforts targeted at specific themes. Each should be
done by a group of experts no larger than is needed to cover the essential elements
of that issue. Each team should involve the best minds possible in all required
areas of expertise. Each also should make a first cut at defining the research
needs, short-term and long-term, to address the management issues.

Step 4, Formulation of a Research Program responsive to management
issues.

The management issues will change with time, but in allcases the scientific
program shouldbe responsive to them. One of the primary objectives of the ES-MP
is to achieve and sustain a good match between management issues and the
research program, and to retain enough flexibility and autonomy so that the research
programs takes a relatively long view. The difference between the research
program of the ES-MP andthe more conventional research initiative is that, indeed,
it is a program, a Program with a capital "P." The elements of the program should
be identified by a group of outstanding scientists and a small number of key
managers.

Mechanisms should be put in place to ensure that the projects are
integrated into a program. The RFPs should state clearly what the management
issues are and what information the managers believe they need, but they should be
less prescriptive than the typical RFPs for coastal programs. The choice ofspecific
questions to be asked, orhypotheses to be tested, and the approaches to be used
should be left to the scientists.

All principal investigators supported by the research program must have an
obligation to bepart ofa science-management team with managers who are actively
involved with responsibility for the specific management issue. The team should
meet periodically ~ at least quarterly - to review progress on the research and to
explore howthe results relate to the management issue.

Each of these teams of scientists and managers should meet in a more
formal setting on an annual basis to prepare a "white paper" on the research and
management issue. These will beevolving, dynamic reports that chronicle theways
in which the scientific program has been responsive tomanagement needs and how
research results have actually been incorporated into management strategies -
management policies and practices. The interactions between managers and
scientists will lead tonew research initiatives as the program evolves.

SifipJL Formulate management strategies to achieve societal goals utilizing
the best scientific information.

Management of the system to ensure the assets, values and uses desired
by society (Step 1) is the raison d'etre of the ES-MP. The goals and objectives of
the program should be stated explicitly and in terms of assets/values/uses important
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to society now and in the future. Ecosystem integrity should not be overlooked as
an important value.

Step 6. Implement the management strategies.

Without action nothing of importance will happen.

Step 7. Design and implement an environmental monitoring program to
assess the efficacy of the management strategies adopted

A monitoring program should be carefully crafted to meet the goals and
objectives of the ES-MP. It should exploit the best of existing monitoring programs
and should add observations only if needed. It should focus on generating important
data of high quality and on transforming those data into information needed for the
ES-MP. The importance of monitoring uses and values, and of involving the public
should not be overlooked. The program should be given a rigorous check-up on a
periodic basis.

Step 8. Create ascience/management/ education/environmental roundtable

A permanent roundtable should be created which brings together, on a
periodic basis, leaders from all the different constituencies critical to the success of
the ES-MP. The number ofpermanent seats at the roundtable should be limited to
a maximum of 25. The roundtable should provide a forum to develop and articulate
avision, to clarify goals and objectives and to undertake important projects that cut
across ES-MP program elements.

Conclusions

The components of the ES-MP -- research, monitoring, education, analysis,
and management are inextricably interconnected and should perhaps be portrayed
like the arrows in the often used recycling logo: each activity feeds the others. The
partnerships are the energy sources that fuel and sustain the cycle and give the
proposed science-management model its unique character. They are the key to
enhancing the timeliness and the effectiveness of Incorporating advances in science
and technology in environmental policy and management programs.

One activity only touched upon lightly in the previous sections is education.
It is critical. Education is the mechanism for keeping the public informed and
supportive. It is also the mechanism for training the next generation of scientists,
managers and informed and concerned citizens -- citizens who elect our decsion
makers. Avariety of educational materials should be developed which are suitable
for different age groups, for individuals of different educational levels and
backgrounds and for delivery through different media. But all must share several
features in common. They must be accurate, balanced, informative and interesting.
They must pose the environmental issues accurately and richly. They must identify
the full range of management alternatives and assess the advantages and
disadvantages of the alternatives individually and in different combinations. They
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must make the factual basis of each issue clear so that important environmental
problems - problems that deserve attention - can be differentiated from those that
may be perceived to be important, but for which scientific evidence indicates
otherwise. The goal is to move the technical diagnoses of environmental problems
and the prescriptions for their treatment out of the arena of opinion and into the
arena of specialized knowledge with proper educational vehicles.

A new paradigm is needed if we are to significantly increase the value --
real and perceived - of science as a tool in coastal environmental management.
The proposed paradigm is designed to create and sustain partnerships among
scientists, environmentalists, policy makers, managers, and the public. It is
designed to foster development of shared goals and objectives in a collaborative
search for the most effective and creative combination of solutions. These may
change as knowledge increases, as technology evolves and as societal priorities
change. The partnerships can accommodate to change as long as they are
powered by shared goals and objectives and not by posturing and positions. The
proposed paradigm can be used effectively in combination with Integrated Coastal
Management.

One more "C" ~ collaboration - could improve our science-to-policy GPA to
an "A."
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