
ENVIRONMENTAL MONITORING OF COOK INLET, ALASKA,
THROUGH A CITIZENS ADVISORY COUNCIL

James N. Dey, Cook Inlet Regional Citizens Advisory Council

Summary

The Oil Pollution Act of 1990 (OPA90), passed by Congress in response to the
EXXON Valdez disaster, mandates two citizens' councils to advise the oil industry
and regulators on local environmental and safety concerns related to the operation
of tankers, terminals and other facilities in Alaska. The two councils are modeled
after the Sullom Voe oil terminal in the Shetland Islands, Scotland, and are designed
as a demonstration program that could be utilized elsewhere in the United States.
Both councils, Cook Inlet Regional Citizens Advisory Council (Cook Inlet RCAC) and
Prince William Sound RCAC are funded by oil companies operating in each region.

Under Cook Inlet RCAC are two technical committees, the Prevention,
Response, Operations and Safety (PROPS) Committee and the Environmental
Monitoring Committee (EMC). The EMC is directed under OPA90 to 'devise and
manage a comprehensive program of monitoring the environmental impacts of [oil
industry] operations ..." in the Cook Inlet region. After consulting with experts, he
EMC contracted for a consultant to devise a conceptual monitoring program, held a
forum for discussion and comment on the conceptual plan, then did a pilot program
for the field in the summer of 1993.

The pilot sampling program consisted of sediment and benthic tissue analyses,
combined with toxicological testing of sediments gathered from 12 stations in four
general areas of Cook Inlet. In addition, two "mussel watch" stations were moored
in the Inlet, combining live mussels (Mytilus edilus) and lipophilic membrane devices
for analysis and comparison.

Future challenges faced by the Environmental Monitoring Committee are to
expand the pilot program into a long term monitoring program, and to seek
cooperation within Federal, State, and private entities charged with marine
environmental monitoring. The ultimate goal is to utilize the results of a final
monitoring program to make sound and well-reasoned recommendations to the oil
industry and its regulators in the management and protection of the Cook Inlet
environment.

Growing Patns: The Mandate and Formation of the OH Oversight Citizens Councils.

As the scientific characterization of the physical damage of the EXXON Valdez
disaster continues to unfold, the human tragedy ~ the failure of policy to avoid and
prepare for the spill -- also continued to pose a challenge to lawmakers. The Oil
Pollution Act of 1990 (OPA90) sought a remedy in battling the complacency of
industry and its regulators that lead ultimately to the spill and its effects on society
and the environment.
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Along with a suite of reforms and new policies, OPA90 contained a provision
for two "Demonstration Programs" in Alaska that would provide advice and
recommendations to government and industry from the local citizens perspective.
The belief stated in the OPA90 is that "only when local citizens are involved in the
process will the trust develop that Is necessary to change the present system from
confrontation to consensus." Cook Inlet Regional Citizens Advisory Council
(RCAC) is based in Alaska's first oil producing province, and a body of water
surrounded by half the State's population. The other citizens' council, based in
Prince William Sound, is funded at over $2 million a year and has oversight of the
tanker port for the Trans-Alaska Pipeline. Cook Inlet RCAC oversees thearea's 15
production platforms, two tanker terminals, and two refineries, and is funded at "up
to" one million dollars by industry, according to OPA90.

The two Regional Citizen's Advisory Councils would have two primary foci: (1)
to review and comment on oil spill prevention and response plans, prevention and
response generally, and (2) todevelop a "comprehensive" environmental monitoring
program.

From 'Comprehensive" to a Workable Program: Defining the Monitoring Mission.

The challenge before the Environmental Monitoring Committee of Cook Inlet
RCAC wasto involve a group ofcitizens in the highly technical field ofenvironmental
monitoring. The group set out with a lofty set of goals and objectives, but by
consulting with experts in thefield, soon discovered that "comprehensive monitoring"
was a contradiction in terms, and a goal that could not literally be attained.

Consulting began with the invitation of several public and private environmental
professionals to the first committee meeting in 1991 to describe what form
monitoring takes in practice, and the costs associated with it. The high cost of
environmental monitoring became an issue in Cook Inlet RCACs long struggle to
secure a funding agreement with the oil companies operating in the area. The
committee also had new ideas to consider, such as distinctions between research
and monitoring, resource monitoring, compliance monitoring, impact analysis,
combinations of biological and chemical monitoring, and what media to monitor.

In early 1992, the committee set out tocontract for the design of a conceptual
monitoring program specific to Cook Inlet. Nine months in the development, by
MBC Applied Environmental Sciences, the conceptual monitoring design became the
focus of a second meeting of environmental interests and professionals for
discussion and refinement. (Thesemeetings have become a yearly event, known as
"monitoring forums," where the committee presents its work and seeks broad input
on it.) Immediately following "Monitoring Forum II," the committee scoped thework
to be included in its Pilot Environmental Monitoring Program for Cook Inlet, to be
conducted during the summer of 1993. With a limited budget, the EMC sought the
most monitoring for its dollars.

Incorporating the recommendations and comments submitted for the EMC's
second monitoring forum, the Committee published a request for proposals that
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identified three major tasks: (1) Todevelop a work planfor the pilot program, (2) to
carry out that program, and (3) based on the results, suggest a future long-range
monitoring program for Cook Inlet. The Committee received seven proposals, all of
which had budgets in excess of what the committee had to spend. Undeterred, the
committee commenced reducing the list in a series of meetings in early 1993. The
selection process ended with telephone interviews of representatives of the two
finalists. It is interesting that, though each firm submitted equally good proposals,
the final decision was partially the result of interviewees' skill in making impromptu
presentations over the phoneto the committee members. The committee responded
favorably to clear, concise and understandable answers, not being burdened with
jargon.

As noted above, the proposed- budget for the contract was more than the
committee had to spend. Afortunate combination ofeventsallowed the EMC to go
on with the work. For one, the U.S. Department of Interior Mineral Management
Service (MMS) planned toconduct field studies in the Inlet pursuant to an upcoming
oil and gas lease sale in the area. MMS agreed to lend the use of a 36' vessel in
exchange for access to the data collected, saving about $15,000 in charter fees.
Also, the contractor agreed to defer taskthree ofthe proposal (the data analysis and
the long-range monitoring plan), in hopes that the committee could come up with
more funding later. As it turned out, toward the end of the year, the RCAC
committed unexpended funds to the remainderof the pilot program.

The PilotProgram Design, Implementation, and Results

The winning proposal was to sampleat 12 stationswithin four general areas of
Cook Inlet. Near-shore surface sediments were collected at each station along with
Macoma bivalve clams, where available, living in those sediments. The study was
to be based on the "Sediment Quality Triad," where correlations are examined
among chemical analyses of tissues, sediments, and toxicological profiles of the
sediments at each of the twelve stations.

In addition, moorings were placed at two of the stations in upper Cook Inlet,
one near an oil treatment discharge, and the other in a suspected "clean" area
upstream of industrial activities. Moorings each contained caged mussels (Mytilus
edilus) and "Semi-Permeable Membrane Devices" (SPMDs), a new tool for
simulating the uptake of hydrocarbons in the water column by living tissues. The
SPMDs were incorporated in the moorings as an alternative to the traditional
"mussel watch" design to test their feasibility as a method and because it was
suspected that the mussels would not survive well in the harsh upper Cook Inlet
environment.

The committee received the first draft of the final report at the end of 1993.
The range of findings posed as many questions as answers. As expected, the live
mussels took a beating after one month in upper Cook Inlet. The mortalities in the
cages ranged from 23% to 61%. This apparently was due to the extreme currents,
turbidity and lack of food, not industrial pollution.
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The toxicity tests showed test animals, living for ten days in the sediments
collected at each station, did significantly poorly in five of the twelve stations.
Though one would expect to find hydrocarbon pollution levels higher in those five
"toxic" stations, it in fact was not. Nor were the tissue levels of the collected
Macoma any higher. In fact, all the tissue and sediment samples showed
hydrocarbons at background levels for a clean, unpolluted area. The levels

found were 10 to 100-fold less than the levels known to have adverse effect on
marine organisms.
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As for the SPMDs, higher levels of hydrocarbons were extracted from the
mooring deployed a quarter mile from the oil treatment outfall. However, due to the
small number ofsamples (two), that result could not be made statistically significant.

So the EMC has no clear indication if any environmental harm has been
caused by petroleum industry discharges in Cook Inlet. Some in the industry would
argue that, therefore, there is no more cause for continued environmental
monitoring. "No exposure, no harm." Such a claim can be countered by the idea
that, to have true monitoring, one must make a series of measurements over time
to detect a trend. Anotherargument is that a greater effort is needed to cover more
of Cook Inlet. But all these arguments, pro and con, miss the point of citizen-
managed monitoring.

Citizens, Science, and Future Directions

Regardless of the scientific ormanagement value of thework, citizen-managed
monitoring, post-EXXON Valdez, serves a vital role: that of empowerment. Too
often, the public must take for granted the pronouncements of experts in technical
fields. And, sincethe opinions ofexperts are often conflicting, the public is forced to
choose among what are, in the end, competing scientific mythologies. Confronted
with the conflicts between what government, industry, and activist organizations say,
most people just tune out.

Ahealing alternative, for those who can'tget directly involved in the process, is
to know that someone besides the same old players is involved. Industry,
government, and even activists, all with theirattorneys, lobbyist and public relations
people, often operate though an outmoded, bankrupt and damaging confrontational
process.

Citizen-managed monitoring benefits the public and policy makers by providing
environmental indicators that are immune to the taints of pro- or anti- development
interests. It provides a forum in which, ideally, the realistic concerns of protecting
the environment can supplant both unsubstantiated fears of degradation on one
hand, and blind faith on the other that resource development can continue without
some cost to the environment.

Citizen monitoring through OPA90 has the potential for great success.
However, the Act provides only for monitoring of the oil industry. Environmental
monitoring, by definition, defies such distinctions. The pressures on the Cook Inlet
environment are not limited to the oil industry, but could includ riverside and coastal
development, municipal and agricultural runoff, recreational and commercial fishing
operations, and other stresses that are already apparent in more developed coastal
regions.

For citizen monitoring to be a success in Alaska, a broader mandate is
needed, with sharing of resources by the RCACs, State and federal agencies, and
academia with a stake in the environment. It is hoped that the efforts of the RCACs
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in Alaska will provide a viable model for constructive public participation in
environmental decision-making elsewhere in the United States andthe world.
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COASTAL HAZARDS MANAGEMENT: THE STATE OF THE ART AND

BEYOND

Patty Dornbusch, NOAA/National Ocean Service

An array of natural hazards continues to threaten lives, property, and public
investment in coastal areas. These hazards include hurricanes and other coastal

storms, tidal and riverine flooding, chronic and episodic shoreline erosion,
landsliding, bluff retreat, sea level rise, earthquakes, and tsunamis.

This paper examines current coastal natural hazards management issues,
initiatives, and challenges in states participating in the federal coastal zone
management (CZM) program. First, a snapshot view of the curent status of
hazards management in the states will be presented to provide an overview of which
states are using what techniques to manage coastal hazards. Then, using
information recently developed by the states, problems or weaknesses being
encountered in the present management regimes will be discussed, followed by
discussion of ways in which states are trying to address the problems. Finally the
paper will address possible changes to the federal Coastal Zone Management Act
(CZMA) that might be used to encourage and better enable states to address
successfully the problems presented by coastal natural hazards.

Under the Coastal Zone Enhancement Program, created by Congress as part
of the 1990 reauthorization and amendment of the CZMA, states are being
encouraged to improve their CZM programs through legislative or regulatory
changes in eight national CZM objectives. One of these national objectives is to
prevent or significantly reduce "threats to life and destruction of property by
eliminating development and redevelopment in high hazard areas, managing
development in other hazard areas, and anticipating and managing the effects of
potential sea level rise and Great Lakes level rise."

States began this Enhancement Program in 1991 by assessing the status of
their coastal resources and their existing management programs. As a part of this
process, states collected and analyzed information on the nature and extent of their
coastal hazards problems and opportunities, the degree to which their current
programs addressed hazards management problems, and the needs for new or
improved techniques for managing the adverse effects of coastal hazards. Many
states then developed strategies for addressing problems in their coastal hazards
management regimes, and projects based upon those strategies were funded by
NOAA beginning in 1992.

The information in the state assessments and the strategies developed to
address hazards management issues will be useful in identifying issues of concern
and common problems states are facing in management of coastal hazards. In
addition, a review of state progress toward achieving their hazards management
goals will shed further light on how states can cope with this coastal management
challenge.
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Assessments of existing state management programs reveal a variety of
techniques currently being used to reduce threats posed by coastal natural hazards.
These techniques include the following:

1) Setbacks (administered either locally or at the state level and established
either as a fixed distance or based on erosion rates).

2) Prohibitions or restrictions on development in designated hazard areas
(developed and implemented at the state level or locally, with minimum
state guidelines).

3) Policies restricting reconstruction of storm-damaged structures.

4) Restrictions on septic tanks in flood hazard areas.

5) Restrictions on state-funded infrastructure development in designated
hazard areas.

6) State-funded acquisition programs for hazardous areas or vulnerable
structures.

7) Restrictions or prohibitions on shoreline armoring (implemented either at
the state level or locally).

8) Landform alteration policies (e.g., restrictions on dune grading; dune
management plans).

9) Special building codes for high hazard areas.

10) Required disclosure provisions for property transactions in coastal hazard
areas.

11) Public education programs.

Concerns or shortcomings that states have identified in these programs include
both technical and institutional issues. For instance, many states cite lack of data
on erosion or bluff recession rates as a problem. Beyond a need for more data lies
a need for new or improved methods for analyzing data and measuring beach and
bluff recession rates. Such methodologies would enable more accurate, defensible
determination of setbacks and better identification and inventory of hazardous areas.
Such delineation and Inventory are prerequisite to implementation of building
restrictions or other management regimes. Another commonly identified technical
need is for a better understanding of the cumulative effects of shoreline protective
structures and other changes to coastal natural features.

A few states face newly emerging hazards issues. In the Pacific Northwest, for
example, recent geologic evidence indicates the periodic occurrence of major
subduction zone earthquakes, accompanied by groundshaking, liquefaction, and
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tsunamis. This evidence has generated new categories of hazards in which more
technical information is needed and new management issues are arising.

From an institutional perspective, problems that states have identified in
coastal hazards management include the following: needs for new state authorities
and standards; the need to upgrade existing state authorities and standards; the
need to develop means to achieve consistency among state, regional, and local
policies and decisions; a need for more consistent local decisionmaking, more
restrictive local ordinances, and better local enforcement of existing shoreland
development restrictions; the existence of overly liberal (or nonexistent) restrictions
on reconstruction of storm-damaged structures; and a lack of data on the economic
implications-including true public costs-of shoreline loss and property damage.

States have developed strategies to address all of these categories of
problems. These are broadly categorized and summarized below and will be
presented in more detail with the final paper, along with information on successes
and problems encountered in trying to develop these new programs.

Strategies to create new state authorities: Projects proposed to create new
state authorities include establishment of requirements for disclosure of potential
coastal hazards to buyers in coastal areas; new flood hazard guidelines; a hazards
mitigation plan, including setbacks and post-event recovery strategies; landform
alteration policies; policies on groin construction; and a shift in state policy from an
engineering approach to one based on siting standards, conserving natural
protective features through acquisition, and other land use management solutions.

Strategies to upgrade or better utilize existing state authorities: Projects
proposed in this category include development, adoption, and implementation of new
standards for high hazard areas; encouraging and assisting local governments to
restrict placement of septic systems in areas subject to erosion from coastal storms;
amending setback ordinances to incorporate new erosion and recession rates;
strengthening building code standards in high hazard areas; and amending state
statutes to incorporate changes in objectives and policies related to beach
management and setback provisions.

Improving capacity of local plans and ordinances to manage shoreline
devetopment: Several states have proposed development of model elements for
local plans in areas such as erosion management, construction standards, setbacks,
and other restrictions on development in designated areas. Other states have
proposed establishing new or revised standards and mandatory guidelines for local
land use plans. One state proposed legislation to provide dedicated funding for
development and implementation of local plans. Another method proposed to
improve local planning was development and implementation of criteria to ensure
that local jurisdictions could accurately identify hazardous areas and assess the risks
to proposed development.

Technical studies: Technical projects proposed to improve coastal hazards
management included studies of the cumulative impacts of shoreline protective
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structures and other development decisions; development of new or improved
methodologies to determine appropriate oceanfront coastal construction setbacks;
improved methods of monitoring and calculating erosion and recession rates; data
analysis and mapping projects for hazardous areas, including projects for
identification of areas of greatest risk; development of scenarios for the effects of
sea level rise; support for efforts to refine understanding of subduction zone
earthquakes; and development of littoral cell management plans.

Patty Dornbusch
NOAA/National Ocean Service

Office of Ocean and Coastal Resource Management
1305 East West Highway
Silver Spring, MD 20910

PH 301/713-3121
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COOPERATIVE EFFORTS IN THE SOUTHERN NEW ENGLAND/NEW
YORK BIGHT ECO-REGION

Joe Dowhan, U.S. Fish and Wildlife Service

The Fish and Wildlife Service's Southern New England/New York Bright
Coastal and Estuary Project focuses on one of the most densely populated and
urbanized substantial portions of seven northeastern states (Connecticut,
Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, and
Vermont), several large bays and estuaries and the major watersheds of the
Connecticut, Housatonic, Hudson, and Raritan Rivers. The Region supports a
diverse and abundant array of natural resource features including hundreds of
federal trust species populations, and ecological attributes, many of national
significance. The Service through its Bay/Estuary Program is working closely with
the States, other federal agencies, local governments and the private sector to
identify, protect, and restore significant habitats and ecosystem features in this
important coastal region.

Joe Dowhan

U.S. Fish and Wildlife Service

Charlestown, Rl
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IS GOOD SCIENCE NECESSARY FOR GOOD POUCY?
William M. Eichbaum, World Wildlife Fund

This paper is actually about posing two challenges to the proposition that a
good science is a cornerstone for effective policy. The first challenge is to suggest
that very often perfectly sensible policy choices can be made in the absence of
compelling science.

The second challenge is to argue that good science is rarely sufficient to
produce wise policy choices.

Two examples of recent coastal policy actions, or inactions, serve to illustrate
the challenges set forth above.

Inadequate Science - Good Policy

Rockfish Moratorium - In the early nineteen eighties, declining juvenile indices
for rockfish (striped bass) in the Chesapeake Bay suggested that more stringent
management efforts might be appropriate. There was, however, little agreement in
the scientific community about the severity of the problem or about the appropriate
policy response. Discussion largely centered around further restrictions on gear,
seasons, catch restrictions, and the need for more research.

In the face of continuing debate and discord, in 1965the Maryland Department
of Natural Resources decided to impose an absolute moratorium on the catching or
possession of rockfish in the state of Maryland. This action was followed by either
moratorium, or highly restrictive catch regulations, in the other northeastern U.S.
states.

Remarkably, in a period of six years stocks recovered sufficiently to allow a
return of a limited fishery and in 1993 the juvenile index exceeded the previous
40-year high by about 30%.

Nutrients in the Patuxent - A major debate about estuarine eutrophication has
been whether it is more important to control the nutrient phosphorous or nitrogen.
This debate had raged over a decade or more in the Chesapeake Bay without any
resolution.

The focal point for the argument during the nineteen eighties was the Patuxent
River, a major Maryland tributary to the process to try to chart a new course for the
Patuxent. In spite of continuing debate over which nutrient was critical to the
Patuxent, a strategy was devised which essentially allowed the Patuxent to become
a large laboratory in which the experiment of nitrogen removal would be tested.
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Good Science - Inadequate Policy

Chesapeake Bay Protection - The modern movement to protect Chesapeake
Bay from pollution loads and resource abuse began in 1983. This new effort at
protection followed an unprecedented $27 million study of the Bay's problems.
There is little question that this study, together with the political support which
engendered, was crucial to the development of important actions to save the Bay.

However, interestingly enough, much of what was scientifically discussed and
identified as critical important during the course of the study had actually been
relatively well understood by scientist nearly a decade earlier. This assertion is
supported by a careful reading of the proceedings of a 1977 conference on bay
issues which was held at the Patuxent Naval Air Station. Issues such as depleted
oxygen levels, increasing levels of meats, declining stocks of rockfish and shad, and
the decline of bay aquatic grasses were all clearly identified. The problems were
clearly set forth.

However, this scientific knowledge about the growing problems of the Bay did
not galvanize governments to action. In fact many officials continued to assert that
the Bay was perfectly healthy. It was another seven years before action would begin
to be taken.

The foregoing examples suggest the linkages between good science and good
policy are tenuous at best. And, it is not certain that the latter depends upon the
former. In order to consider other connections, if any, between good science and
good policy, it is useful to understand a little bit about the characteristics of each. A
thorough exploration of these characteristics is a lengthy task, beyond the scope of
this abstract, but a few thoughts about the nature of each is important.

Good science rarely reveals the true answer to a problem or question nor does
it often demonstrate in a compelling fashion what one ought to do if solutions to a
problem are sought. Scientific analysis is often complex and frequently Inaccessible
in its finest nuances to the non-scientist. In spite of its complexity, science can often
provide a clear picture of cause and effect relationships and suggest points for
useful interventions.

Policy is much like law and sausage - one doesn't really want to know how
they are made. That is, policy derives from a variety of influences which are
combined in a unwieldy and often highly dense process. However, for the policy
process to be thought of as successful it must at least be responsive to important
public needs in a way which is so perceived by the public. In addition, successful
policymaking results in effective and efficient actions directed at the identified
important problems.

Of critical importance in understanding the policymaking process is the central
fact that it is not a product solely based on good science. A number of other
extremely important factors must be considered. These include:
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1) Public expectations and values about the use and protection of
environmental resources.

2) Technical, financial, and human resources available to address a particular
problem.

3) Institutional strengths and capacity.

4) Cultural realities.

As indicated, science rarely provides certain guidance as to the right answer.
Even if it did, the kinds of factors listed above might well suggest a policy response
which differs from that which the science might suggest.

This discussion suggests that the role of science in policy making is limited
and that science is merely one component in a very complex process. What then is
the appropriate role for science, especially in the great majority of cases where it is
not able to offer the "true" answer? At its most useful, science can offer:

1) Some assessment of the relative risks associated with various threats.

2) Equally importantly, comparative evaluations of the likely efficacy of
proposed policy responses.

3) To the policymaker, a clear identification of the boundaries of (un)certainty
around complicated choices.

4) A rational context within which to build a framework for risk taking.

Thus, science is rarely the sole source of the answer. It is merely one tool,
admittedly an important one, to assist in policymaking. Unfortunately, the superficial
certainty of science provides a seductive false sense that if only science were more
heavily relied on, then policymaking would be wiser. One wonders if many who offer
this panacea aren't simply seeking to reduce much of the policy made to assure
protection of coastal marine resources.

William M. Eichbaum

World Wildlife Fund

1250 24th Street, NW
Washington, DC 20037

PH 202/778-9645, Fax 202/293-9345
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SCIENCE FOR MANAGEMENT: THE WAQUOIT BAY NATIONAL

ESTUARINE RESEARCH RESERVE EXAMPLE
Christine Gault, Waquoit Bay, National Estuarine Research Reserve

Introduction

The Waquoit Bay National Estuarine Research Reserve (WBNERR),
designated in 1988 and located in the towns of Falmouth and Mashpee on the
southern shore of Cape Cod, Massachusetts, is one of 22 reserves in the National
Estuarine Research Reserve System (NERRS). The primary function of the
Reserve System, which was established in 1972 as part of the Coastal Zone
Management Act, is to serve as a network of natural laboratories for research that
fosters our understanding of estuarine ecosystems and to apply this research to
coastal management issues. WBNERR is administered by the National Oceanic and
Atmospheric Administration (NOAA) and the Massachusetts Department of
Environmental Management (DEM).

To fulfill its objective of improving coastal management by translating research
results to the public and policy makers, the Reserve integrates representatives from
local, regional and state coastal management agencies into advisory and planning
committees. The Waquoit Bay Advisory Committee is comprised of representatives
of bay user groups, town, regional and state regulatory agencies with jurisdiction
over the bay, citizens groups and the Wampanoag Tribe. The Research Advisory
Committee is comprised of scientists from a number of the facilities, such as the
Woods Hole Oceanographic Institute, that work within the Reserve. The Resource
Protection Subcommittee includes town and state resource protection officials
including shellfish wardens, conservation agents, health agents, planners, and
environmental police officers, among others. The Outreach Advisory Committee
includes representatives of the Woods Hole Sea Grant Program, the Massachusetts
Coastal Zone Management (MCZM) Program, the Falmouth and Mashpee School
Systems, etc. Periodically the chairpeople of all of the committees meet to
coordinate efforts.

The staff structure is also designed to facilitate the transfer of research
information. The Research Coordinator conducts Reserve research and coordinates
the research being done by others at the Reserve. The Research Translator
translates the research results to the policy makers and regulators, while the
Education Coordinator translates the research results to the general public on a
conceptual level. The Reserve Manager focuses on coastal policy issues, planning
and land management. This core group meets weekly to coordinate efforts. In
addition the entire staff meets weekly to discuss all aspects of reserve programs in
recognition of the need to continuously transfer knowledge between staff as well as
to policy makers.
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Research

Approximately 50 people have been involved in research at the Waquoit Bay
Reserve for the past few years. Funding for their work has come from a variety of
sources including the National Science Foundation, the Environmental Protection
Agency, universities, MCZM, U.S. Fish and Wildlife, the Cape Cod Commission, the
NOAA Coastal Ocean Program's Estuarine Habitat Initiative, and NOAA/National
Ocean Service/Office of Ocean and Coastal Resource Management's Sanctuaries
and Reserves Divisionwhich has a competitive pot of money for research conducted
within Reserves.

The Reserve also has its own in-house research program. Studies include: the
impacts of docks, piers and recreational vehicles, barrier beach dynamics and the
endangered bird project. There is also an on- going phased monitoring program
which is encouraged at all reserve sites. One of the objectives of the monitoring
program is the maintenance of a data base that records measurements of
environmental variables which will provide long-term records that reflect seasonal
and annual changes and trends of the coastal environment. Volunteerwater quality
monitors are adding to the data base.

The Land Margin Ecosystem Research Project

WBNERR is unique within the NERRS because it is a study site for a Land
Margin Ecosystem Research (LMER) Project. This project is jointly funded by
NOAA, the National Science Foundation (NSF) and the Environmental Protection
Agency (EPA). The Waquoit Bay LMER (WBLMER) supports research that aims to
increase understanding of the impact of non-point source pollution on estuaries.

The multidisciplinary project, one ol five LMER studies in the U.S., is directed
by Dr. Ivan VaLliela of the Marine Biological Laboratory (MBL) and the Boston
University Marine Program (BUMP). WBNERR's association with the LMER project
brings a large amount of intensive research to the Reserve which will greatly
accelerate our understanding of how the Waquoit Bay ecosystem functions and
responds to perturbations. This understanding can then be applied to similar
shallow coastal embayments in the northeast. The Reserve contributes by serving
as a research and logistics support facility, and perhaps of greater importance, as an
interface between the WBLMER scientists and the policy makers who are
responsible for determining the course of development within the region and
subsequently the future health of coastal resources.

Much of the WBLMER research is based on the premise that land use in
Waquoit Bay'swatershed affects the ecosystems near and within the bay. WBLMER
research takes advantage of the fact that there are subwatersheds within the
Waquoit Bay drainage basin. These subwatersheds have experienced different
rates of development. Therefore, researchers can study the impacts of development
on the ecosystem.

82



Residential and commercial development combined with highly permeable
sandy soils increases the amount of nitrogen in the groundwater. In Waquoit Bay, a
shallow, moderately flushed coastal embayment, the nutrients lead to eutrophication
as evidenced by increased growth of seaweed and phytoplankton, reduced
concentration of dissolved oxygen during certain times of the year, reduced habitat
quality and changes in community structure.

Although scientists agree on the general principles of "nitrogen loading" and
eutrophication, they do not yet know the answers to such questions as: "How much
nitrogen can we add to an estuary before we exceed its capacity to assimilate it?" or
"What amounts of nitrogen are contributed from on-site waste water treatment
systems? from agriculture, lawns or acid rain?

To address these questions WBLMER researchers study the nitrogen cycle in
the Waquoit Bay watershed to learn how much nitrogen enters from different
sources, where it goes, how much is removed at different stages, how fast it travels,
and how rapidly different algae respond to various amounts of nitrogen. The
Waquoit Bay Reserve channels this information to local, regional and state officials
to better manage coastal watersheds and protect their resources.

Translating Research Results to Policy Makers

The Reserve acts as a bridge between the scientific community and coastal
managers by promoting and conducting research and being knowledgeable about
the informational needs of the coastal management community through our close
working relationships with town, regional and state officials. The work that the
Reserve has been doing on alternative denitrifying on-site wastewater treatment
systems as a possible solution to nitrogen loading serves as an example.

Research at Waquoit Bay, Buzzards Bay and elsewhere has shown that one of
the majorsources of nitrogen in shallow coastal embayments surrounded by highly
permeable soils is on-site wastewater treatment systems. When Reserve staff
recounted this information during presentations to the public, people wouldinvariably
ask, "Well, what can we do about it?" A couple of years ago Reserve staff began
examining ways to reduce nitrogen at the septic tank. We found that although the
Massachusetts Title V, the code that regulates on-site waste water treatment
systems, discouraged all but the conventional tank and leach field approach to
on-site treatment, several other states were allowing alternative systems. In
February 1992the Reserve sponsoreda conference calledNitrogen Removal Onsite
Wastewater Treatment Systems: Technologies and Regulatory Strategies, funded
by EPA, the Buzzards Bay Project and the MASS Bays Project. The goal was to
provide Massachusetts regulators and citizens with information about denitrifying
technologies, funding, land use and regulatory strategies. Invited speakers were
from several states that were currently permitting these alternative systems. To
foster interaction, education and cooperation among the various regional and state
agencies, personnel from the Massachusetts Department of Environmental
Protection Division of Water Pollution Control, the Cape Cod Commission, and
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several local health boards were included in planning and implementing the
conference.

More than 300 health agents, planners, regulators, concerned citizens and
engineers from around the country and Canada attended the conference. WBNERR
published and distributed a Position Paper from the conference in the fall of 92.
Interest sparked bythe event resulted in the formation in a committee co-chaired by
the Reserve and the Association for the Preservation of Cape Cod (APCC), which
brought together many of the people in the state interested in advanced on-site
systems.

Because of its leadership on this Issue, WBNERR was chosen inOctober 1992
as one of eight "communities" to participate in a National Small Flows Clearing
House Demonstration Project to study the efficacy of advanced on-site treatment
technologies. The Waquoit Bay Reserve will receive $110,000 through EPA to
install andmonitor several systems. A committee comprised of representatives from
various local and regional government bodies, as well as members of the local
scientific community has been formed to oversee this project.

Meanwhile, the Reserve also joined forces with APCC and the Citizens for the
Protection of Waquoit Bay (CPWB), a not-for-profit group, to educate and galvanize
the users of the Bay. A Citizens Action Committee, comprised of representatives of
over 20 civic groups, was formed. The Committee developed a Waquoit Bay
Watershed Action Plan which they presented to the regulatory boards of the three
towns in the watershed - Mashpee, Falmouth and Sandwich. An Intermunicipal
Committee composed of representatives from all of the boards in the towns was
formed to respond to the Action Plan. This Committee has met monthly at the
Reserve.

One of the Committee's first actions was to apply for a Federal No-Discharge
designation for Waquoit Bay. The No-Discharge Zone would prohibit all dumping of
marine sanitation devices within Waquoit Bay. There are plans to have the formal
designation ceremony in the spring, 1994.

Members of the Intermunicipal Committee are also exploring a possible
nitrogen loading overlay district for the watershed. One possible tool for an overlay
district is the ability of the Cape Cod Commission, the regional planning board, to
declare an area a District of Critical Planning Concern (DCPC). This designation
would require the towns in the watershed to develop regulations that would force all
land use in the watershed to meet a critical nitrogen loading rate for the bay.

However, citizens, policy makers and regulators are ahead of the science of
nitrogen control. Scientists have not yet established the critical loading rate for the
bay. During the 1993 summer the Conservation Agent for Mashpee was working to
enact a nitrogen loading by-law. Looking for a critical loading rate the Agent went to
the LMER scientists, the Buzzards Bay Project and the Cape Cod Commission, all
of whom are in various stages of developing models for nitrogen loading. No one
was ready to provide a critical loading rate due to lack of sufficient information on
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flushing rates and other uncertainties. Reserve staff helped him understand the
complexity of attaining this rate, the different time scales of research and policy, and
the various approaches to determining a critical nitrogen loading rate. Because the
Agent felt, as do many citizens, that he couldn't afford to wait for the right number,
he used the Cape Cod Commission's guideline for drinking water, 5 ppm, which is
extremely conservative for the marine environment. The Reserve supported his
attempts to initiate action to reduce nitrogen loading in public forums, but stressed
that drinking water standards ultimately would prove inadequate for the health of the
bay.

As mentioned the LMER project is developing several computer models to help
understand the nitrogen loading dynamics of the Bay. After four years of study the
group is still trying to determine proportional contributions from several sources. In
the meantime, needing a management tool to address the issue, the Buzzards Bay
Project and the Cape Cod Commission have developed their own nitrogen loading
models which are currently being used. Reserve staff are working with the LMER
scientists on a computer model using Macintosh HyperCard which will help planners
and others compare the two existing models with the LMER scientific model.
Reserve staff have developed a primer and are insuring that the terminology and
approach is "planner friendly."

Other Projects

In response to concerns raised by citizens and local regulators, the Reserve
has also begun a program to address the question of possible impacts from docks,
piers and recreational boats. People were particularly concerned with cumulative
impacts. A literature search has revealed very little research on the impacts of
non-commercial docks and recreational boats.

The Massachusetts Coastal Zone Management (MCZM) Program has provided
initial funding to the Reserve to begin looking at this question. The advisory group
for this project includes the Conservation Agents for Falmouth and Mashpee, the
Shellfish Warden for Mashpee, the Massachusetts Division of Marine Fisheries and
the MCZM Program. Participants in the research include: the University of New
Hampshire, the Woods Hole Oceanographic Institute, the Marine Biological
Laboratory, NJ School of Medicine, the University of Massachusetts at Dartmouth
and Rutgers. A proposal for continuing funding has been submitted which hopes to
examine the effects of wake turbulence and water displacement, propeller scour,
benthic shading and wood preservatives on submerged aquatic vegetation and
infaunal macroinvertebrates.

As part of this project the Reserve conducted a boating survey to obtain data
on boating and marine sanitation devise use. Of the 1,200 questionnaires
distributed, nearly 700 were returned. The questionnaire and the research will
provide important information for state, regional and local regulators who make dock
and pier permit decisions.
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Summary

The National Estuarine Research Reserve System provides an unique network
of estuarine research sites that provide research information to the policy makers
and the public to insurebettermanagement of the nations coastal zone. At Waquoit
Bay NERR policy makers, regulators, researchers and coastal managers join the
reserve staff on various projects, advisory committeesand planning groups to insure
the integration of program areas and efforts. Reserve staff work with others on
research projects, an Annual Research Exchange Day, conferences, workshops,
presentations, technical reports, the Science and Policy Bulletins, computer models,
etc. to provide needed information. The "Evenings on the Blur series, the Coastal
Watersheds at Bay Curriculum, interpretive walks, open houses and special events
help inform the public about coastal issues. The efforts at Waquoit Bay NERR
together with similar efforts at Reserve sites around the country are making
important contributions to understanding the process of applying research
information to policy decisions thereby improving the understanding and
management of coastal resources.

Christine Gault

Waquoit Bay National Estuarine Research Reserve
Falmouth, MA 02543
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REVITALIZING TWO SMALL CITIES' WATERFRONTS: A NATIONAL
DEMONSTRATION PROJECT

James W. Good, Oregon State University
Robert F. Goodwin, University of Washington

Introduction

Many small coastal towns and cities in America have been hard hit by global
and national economic restructuring and changes in patterns of natural resource
utilization. The small resource industry-based communities along coastal rivers and
bays in the Pacific Northwest are no exception. Timber-related dislocations
associated with court-ordered cutbacks to protect spotted owl habitat have greatly
reduced employment in the woods, and the high price being paid for a diminishing
supply of raw logs by foreign customers has created a shortage of raw material for
local sawmills. Declining harvests of fisheries, driven by many factors, including
listingsor proposed listings of several salmon species under the federal Endangered
Species Act, affect other communities. At the same time population growth is
occurring at record rates in the major metropolitan areas of Puget Sound and the
Willamette Valley—areas whose populationstraditionally lookto coastal communities
to satisfy many of their leisure, recreation, and retirement needs. But the industrial
nature of bay and riverfront communities and their proximity to attractive ocean
beach destinations combine to limit their appeal to tourists and recreationists. In
short, they are places one drives through on the way to somewhere else.

Overthe years these changes have affected the waterfront, leaving buildings,
docks, rail facilities, storage yards, and other property abandoned, derelict, or run
down. Morale has declined with the economy. Waterfront revitalization in these and
dozens of similar coastal communities is an unrealized opportunity. There are
opportunities for improved public access and recreation for residents and visitors, for
small-scale industrial or commercial operations such as boat-building or secondary
processing, for commercial tourist facilities that take advantage of the natural
amenities many of these communities have overlooked in the past. While this is an
attractive alternative to some communities, they have few of the resources—human,
financial, and technical—to successfully mount and carry out a revitalization
program.

Two small coastal communities in the Pacific Northwest—Raymond,
Washington and Warrenton, Oregon—serve as good examples of these trends.
They were selected recently to participate in a national demonstration project, the
goal of which is to demonstrate that small communities can, with very limited
technical assistance, develop and begin to implement well-thought-out, community-
based waterfront plans that expand local economies and improve quality of life.

The community-based process being used in the demonstration project is
described in a waterfront revitalization guide published by the authors (Good and
Goodwin 1990). Waterfront Revitalization for Small Cities is a practical "how to"
publication written primarily for the kind of lay reader likely to play a leading role in
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the revitalization of smaller communities' waterfronts. It is a composite of the actual
experiences of eight northwest coastal cities and focuses on both plan development
and implementation. The demonstration project is jointly funded by the National
Coastal Resources Research and Development Institute (NCRI) and the Washington
and Oregon Sea Grant Programs; the authors and several university and private
sector colleagues serve as the "project assistance team."

The Demonstration Project Communities

The town of Raymond, Washington (population 2,900) lies at the confluence of
the North and South Forks of the Willapa River, six miles upstream from Willapa
Bay. The river at this point is tidal and navigable for shallow draft vessels. Private
industrial and common use docking facilities have been developed by, or on land
leased from the Port of Willapa Harbor, and are utilized by wood chip barges and
fishing boats. The Port also leases waterfront industrial sites and promotes
industrial development.

Between 1980 and 1990 the timber-dependent economy of the region
experienced drastic decline; local forest products employment suffered a 40% loss.
The secondary impacts of these losses have been seen in declining retail sales,
business and personal services, and other economic sectors upon which community
vitality depends. Population and housing declines have followed; downtown has
been particularly hard hit.

Raymond's physical setting and natural resources endowment present real
opportunities for waterfront revitalization. The downtown is "contained" on three
sides by the river, and by extensive wetlands — some in a completely natural state
— on the fourth. Forested bluffs have further limited urban sprawl and protected
some fine natural viewsheds and skylines. Downtown business buildings are
typically three-story masonry structures built during the first two decades of this
century. But parts of the downtown riverfront resemble more of a barrier than a
place; streets here dead-end at a low railroad embankment which parallels the river
and defines its bank. Elsewhere the remaining Weyerhaeuser mill and log-yard
occupy the inside of a strategic bend in the river.

US 101, which carries Puget Sound metropolitan traffic bound for beach
destinations skirts the downtown. At present there are few inducements to travelers
to break their trips and visit Raymond, let alone spend the night. A revitalized
waterfront could become such an inducement, bringing visitors downtown to
purchase food, gifts, entertainment, and lodging while they enjoy waterfront parks,
trails, interpretive centers, and opportunities to boat, kayak, or fish on the river.
Riverfront festivals, drawing perhaps on the rich timber industry heritage, could
augment the flow of visitorsto all Pacific County destinations if coordinated through
regional tourism development boards.

A variety of projects and proposals affect future development of the riverfront;
but the city and the port lack an over-arching framework to guide waterfront land
acquisition, land use, and project development. The demonstration project is
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devoted to developing such a framework through a community-based waterfront
revitalization plan.

Warrenton, Oregon (1990 population: 3,325) is the northwestern-most city in
the state of Oregon and at the mouth of the Columbia River. The city's traditional
economic base has been forest products manufacturing and other resource-based
industries; these sectors have experienced dramatic declines in the 1980s and the
downward trends are continuing. In response, Warrenton has adopted an
aggressive economic development stance in an attempt to forestall and reverse
general economic decline. Some successes have been achieved, notably in
attracting commercial shopping facilities and fishing businesses. Despite these
successes, the 1991 Oregon State legislature, responding to the timber crisis,
designated Warrenton as a "severely-affected community," thereby making the city
eligible to compete for special financial assistance programs.

Warrenton is comprised largely of diked wetlands intermixed with dune ridges
and other uplands. It is bordered on three sides by major waterbodies—the Pacific
Ocean to the west, the Columbia Riveron the north, and Youngs Bay and the Lewis
and Clark River on the east. Bisecting the city north to south is the Skipanon River
waterway, a small but economically important tributary of the Columbia. The
Skipanon is one of the principal industrial and commercial areas of the city and
includes a lumber mill, a fish processor, the city-owned and operated boat basin,
private moorage, a fish market, and charter fishing boat operations. The east bank
of the Skipanon, with the exception of the boat basin and associated businesses, is
mostly vacant land owned by city, the Port of Astoria, and Oregon. Downtown
Warrenton, which consists of public buildings, a few businesses, and residential
areas, is located on the west bank of the Skipanon just upstream from the boat
basin. The highway running directly through the downtown is one of the two
principal routes to Fort Stevens State Park (the busiest in the state) and the
Hammond mooring basin, the principal launch point for thousands of recreational
salmon fishers.

The Skipanon River waterfront is the focal point for the proposed
demonstration project, though the Columbia River waterfront from the Hammond
mooring basin east to the Skipanon will also be evaluated. There are opportunities
for expansion of marine industrial and commercial enterprises, particularly
commercial fishing moorage, vessel repair, and other support services. The
distinctly "working waterfront" character of Skipanon River, its strategic location with
respect to pass-through tourist traffic, the historic nature of the area, and its location
adjacent to the small downtown center together create significant opportunities for
expansion of visitor-serving businesses and facilities. Through carefully-planned
public access improvements and stimulation of private commercial investment,
Warrenton could expand and diversify its waterfront economy, create a new identity
and role for the mostly-abandoneddowntown commercial district, and physically link
the community to its Skipanon waterway heritage. The demonstration project serves
as the principal vehicle forthe city and portto realize these opportunities.
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While not a panacea, revitalizing the waterfront may prove to be another arrow
in the quiver of communities seeking a way out of community decline. Successful
waterfront planning and plan implementation in Raymond and Warrenton will show
peer cities elsewhere some ways to help break the cycle of despair that typically
accompanies economic decline.

The Planning Process

In summary form, the planning process in Waterfront Revitalization for Small
Cities includes several stages:

1) Community Organization and Orientation - form the planning team; adapt
the planning model; design a public involvement program.

2) Waterfront Survey - identify the study area; inventory and map cultural,
physical, and natural characteristics; identify waterfront issues.

3) Waterfront Plan Development - develop alternative visions for the
waterfront based on overall goals and specific objectives; make cost
estimates for carrying out plans.

4) Waterfront Plan Implementation -- form local implementation teams; pursue
development opportunities in the plan.

Progress on Revitalization Plans

In both Raymond, Washington and Warrenton, Oregon, significant progress
has been made in developing waterfront revitalization plans. It is fair to say that
there are skeptics in both communities. But as awareness of the planning effort in
each community grows, there has been a coresponding growth in expectations of
what might actually be accomplished. Planning teams and community members are
talking about possibilities for expanded or improved access, about nature-based
tourism at the waterfront, and about new kinds of industries and jobs that take
advantage of the unique character of each community. Progress in the planning
process is outlined below, followed by a preliminary evaluation of progress as it
relates to the overall goal of the demonstration project.

Community Organization and Orientation

Each of the communitiesquickly appointed local planning teams. Adapting the
planning model has been a deliberate process in each community, with each step
preceded by planning sessions with key staff and team members, followed up by
"how-to" workshops for the planning team. This has been particularly effective in
Raymond, but there was some initial resistance In Warrenton for having the
university-based project assistance team work directly with the local planning team,
resulting indelays and departures from the planning model. Both communities have
developed and implemented successful public involvement programs, which
culminated in "town hall" style meetings to brief the community on inventory/survey
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results and get input on key issues and possible goals for the waterfront. Raymond
has made particularly effective use of newspaper coverage of the project. The
Warrenton team, in an effort to get ideas from young and old, put together a bus
tour of the waterfront that paired senior citizens with high school seniors. Both
teams used surveys to collect data from stakeholders, with Raymond using an
interview approach and Warrenton a direct-mail approach. Both have yielded good
ideas, confirmed some opinions, and refuted others. Both communities, with
assistance, developed and carried out "visual preference surveys" using slides to
see what kinds of waterfronts and projects people most liked or did not like.

Waterfront Survey

Study areas were identified early on in both communities, and basic data
collected and mapped: land use and significantbuildings, land and water ownership,
zoning, public access-parks-recreation sites, wetlands, erosion areas and dredged
material disposal sites, historic/archaeologic sites, and the diking systems.
Associated "problems and unrealized opportunities" were also identified as part of
the waterfront survey process. The local planning team members did not express a
great deal of interest in gathering data, leaving most of the survey task up to city
and port staff.

Waterfront Plan Development

Each of the communities have identified plan "elements" based in part on the
natural breakout of problems and opportunities they have identified through the
inventory and public involvement process. Similarly, both communities have
identified broad goals under each plan element and objectives designed to help
achieve those goals. For example, under their Public Access element, Warrenton
has established a goal "to create links along the shore between various existing and
other planned access points using trails along dikes or nearby roads." Using this
and similar goals as a framework, the planning team have conducted design
workshops, translating goals and objectives into specific proposals for
improvements. These workshops are proving to be the key events in the waterfront
planning process, providing the project-oriented planning teams with graphic
representations of the specific actions they want to see happen.

Waterfront Plan Implementation

Though the implementation team is not scheduled to be appointed until the
plan is completed, work has begun to identify potential funding sources for possible
demonstration projects and on the phasing waterfront development. In Warrenton, a
"design studio* through a local university's landscape architecture program is
planned to provide detailed designs for a proposed waterfront park and a waterfront
trails network along dikes that surround the city. Actual project construction should
be underway by the end of the two-year demonstration project. Raymond has
begun engineering design and cost estimates for a small boat facility on the
downtown waterfront adjacent to a rails-to-trails bike/pedestrian trail that was
recently acquired by the state parks system.
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Preliminary Evaluation of the Planning Approach

The premise of the demonstration project—that small communities can, with
very limited technical assistance, develop and begin to implement well-thought-out,
community-based plans that expand local economies and improve quality of
life-has been regularly reviewed and evaluated by the project assistance team.
Some preliminary conclusions are offered:

1) Start-up time for a community-based planning process is more time-
consuming than expected; actually, however, the discipline of the
externally-imposed schedule probably made things move faster than they
might have otherwise. Conclusion: an imposed schedule is good, but
needs to be realistic.

2) The waterfront book may be too detailed to serve as a true community
planning guide. Although many of the issues and questions arising about
the process are addressed in the book, they are hard to find.
Consequently, a shorter "workbook" version of the book with appropriate
modifications, a good index, and more "how to" guides for each step, would
be more useful to planningteam members.

3) There needs to be a solid local staff—project assistance team relationship
established early on to facilitate technical assistance transfer. Akey staff
member must be an enthusiastic champion of the process and be
committed to its execution. This should be a prerequisite for developing a
relationship.

4) While plan outcomes from the two communities are unclear, the need for
local political commitment is certainly one of the critical factors in seeing the
process through to implementation. One of the communities is on more
solid footing than the other in this regard.

5) Involvement of a well-staffed regional planning agency in small city
waterfront planning isa great asset, perhaps even a necessity for success.
Generally, this suggests that professional support, whatever the source, is
necessary to run a successful waterfront planning process.

6) The relatively conservative attitude about "property rights" in small
communities makes it difficult to engage a planning team In speculation
about what kinds of uses and activities might be desirable on privately-
owned waterfront lands. An issue in both communities, this suggests that
an "educational forum" approach aimed at local landowners might be more
effective than a traditional planning process.

92



Toward Revitalization of Small Community Waterfronts

The second and final year of this national demonstration project will close in
late 1994. Written plans for both communities should be in place and actual
demonstration projects, probably related to waterfront interpretive trails and other
access opportunities, underway. The communities will have established
implementation teams to guide the various projects planned. The project assistance
team will have evaluated the impact of the project and developed a plan for follow-
up evaluation three years later. While some measure of "success" can be
determined in the short run (new community-based planning skills, the start-up of
projects, etc.), the true test of the process and its economic and community benefits
will likely take several years or perhaps even a decade to realize. However, many
of the lessons learned, including those above, will be transferrable at once.
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