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Introduction 
 

In 1502, during his explorations in the West Indies, Christopher Columbus 
declared that Cuba was “the most beautiful land human eyes have ever seen.”  
Upon reaching the island the Spanish explorer would have witnessed massive 
mangrove wetlands, tropical wet forests, chains of small keys hundreds of miles 
long, and almost endless sandy beaches. Plant and animal life was among the 
most abundant and diverse in the hemisphere.  Much of what astonished 
Columbus 500 years ago still fascinates visitors to the island today. 
 
Cuba is the largest and most ecologically diverse island in the Caribbean and has 
over 3000 miles coastline. Though beset by a range of environmental problems 
in and near coastal areas—e.g., extensive soil erosion in some areas, loss of 
mangroves and wetlands to industrial agriculture and development, overfishing, 
discharges of untreated wastes into bays, and polluted farm runoff into coastal 
waters—many of Cuba’s coastlines remain undeveloped. Coastal waters are 
home to diverse marine life, intact coral reefs, and back reef systems associated 
with the many small keys scattered around the around.  
 
With the collapse of the Soviet Union almost 15 years ago, and the associated 
loss of more than $6 billion in annual financial assistance, Cuba’s economy 
crashed. The ensuing crisis, dubbed the “Special Period in Peacetime,” forced 
the government to rethink all aspects of its economic future. With the bottom 
falling out of sugar prices, government leaders crafted a new economic strategy 
centered on luring foreign investment in mining, oil and gas production, 
manufacturing and, most importantly, tourism. Today, Cuba has hundreds of 
joint ventures with investors from over 35 countries representing more than 30 
sectors.  The majority of the foreign investments are going to the construction of 
new hotels and other tourist facilities. As Cuba has worked to revitalize its 
economy, environmental protection has also emerged as an official policy 
priority, buttressed by a constitutional amendment, a new ministry for the 
environment, and a series of far-reaching laws and policies designed to ensure 
that new development is sustainable. Although environmental agencies have 
relatively little funding to implement the full suite of new mandates, agencies 
are staffed with experienced and able scientists, resource managers and other 
professionals intent on keeping environmental protection at the top of the 
national agenda.   
 



Cuba is at a crossroads.  Cuba’s marine and coastal treasures are threatened by 
unprecedented wave of development aimed at making the country the number 
one tourist destination in the Caribbean. Tourism is growing at an average 
annual rate of 10% and new resort hotels are going up at unprecedented rates. 
Approximately 3,000 new hotel rooms are being added each year, new roads and 
bridges are being built to connect once isolated keys, and wastewater treatment 
plants and other infrastructure are being constructed to accommodate new 
commercial and residential development in lightly populated areas. Abundant 
minerals and untapped offshore reserves of oil and gas also hold the potential for 
significant economic returns for a rebounding, but still struggling economy.  It 
remains to be seen whether Cuba is on a path towards a new and more 
sustainable kind of tourism than most of its neighbors in the region.  
 
The inherent tension between economic development interests and those 
charged with protecting the environment is no less pronounced in Cuba than 
they are in Mexico, the southeastern U.S., and elsewhere. Also looming large is 
the question of whether and when the U.S. trade embargo on Cuba is lifted or 
eased. (Opening the door the millions of American tourists would surely prompt 
Cuba to rethink and revise its current economic and environmental strategies.) 
Success or failure will ultimately hinge on how well the new environmental 
institutions function and the extent to which Cuba follows through in 
implementing its new environmental policies in the face of intense pressure to 
develop the economy.   
 
This paper provides a brief overview of Cuban environmental law and policies 
and the institutions in charge of implementing them. A strong environmental 
legal infrastructure is the first step towards ensuring that Cuba stays on the path 
of sustainable coastal development. 
 

Sustainable Development as Official Government Policy 
 
Present day environmental law in Cuba finds it roots in 1992 when the country 
was in the depths of its economic crisis. Cuban government leaders attended the 
Earth Summit in Rio de Janeiro and publicly embraced the principles of 
sustainable development. During the same year the Cuban government amended 
its constitution to strengthen constitutional safeguards for the environment. As 
part of a government-wide reorganization two years later, Cuba established its 
first cabinet-level ministry for the environment, the Ministry of Science, 
Technology and Environment (CITMA). CITMA officials promptly began 
working on an assessment of environmental conditions and natural resources 
and a set of principles for identifying and carrying out its myriad objectives. 
This effort culminated in the publication of a National Environmental Strategy 
in 1997, an iterative document that is intended to be revised every five years. 
Concurrent with the development of the strategy, CITMA was crafting an 
ambitiously broad environmental framework law. Though negotiations were 
tenseofficials from other ministries argued that stringent environmental 



controls might stifle economic development, CITMA was successful in securing 
passage of Law 81, commonly known as Law of the Environment.  
 

Law 81—Law of the Environment 
 
Law 81 sets forth environmental objectives, establishes the administrative 
framework within which CITMA and its agencies and institutes operate, and 
creates a set of legal instruments that agencies must use in carrying out their 
many mandates. The six objectives of Law 81 are to: 1) direct the adoption of 
laws and regulations that ensure that development is environmentally sound; 2) 
provide the basis for establishing environmental standards and criteria for 
projects and activities that pollute and otherwise adversely impact the 
environment; 3) provide opportunities for public notice and participation in 
environmental decision making; 4) promote public awareness of environmental 
problems; 5) provide for environmental assessment of proposed activities, 
monitoring of environmental compliance, and enforcement of environmental 
requirements; and 6) foster protection of health and the improvement of the 
quality of life and the environment in general. The objectives of Law 81 are to 
be established pursuant to a series of legal instruments which, when taken 
together, provide the legal infrastructure needed to develop a comprehensive 
system of environmental planning, review, management, enforcement, and 
education. Since passage of Law 81 in 1997, a impressive number of 
environmental laws, decree laws, resolutions and guidelines have been adopted, 
including measures addressing coastal zone management, environmental 
assessments, inspections, protected area management, forest protection, and a 
host of others.  Three key laws are highlighted below. 
 

Decree Law 212—Coastal Area Management 
 

Cuba’s coastal zone management law, Decree Law 212, was patterned in part 
after state laws in the U.S. and is designed to avoid and mitigate impacts to 
lands and waters from new construction and other activities. The law provides 
for two zones where new construction is either prohibited or restricted: the 
“coastal zone” and its “zone of protection.” The coastal zone extends inland 
from the high water mark for a minimum of 20 to 40 meters depending on the 
type of coastline at issue. The coastal zone is generally off-limits to permanent 
structures, subject to a limited exemption for water- or coastal-dependent 
structures and activities. Other new or expanded construction is prohibited in the 
coastal zone unless justified for public utility or social interests.  Some specific 
structures and activities are expressly banned in the coastal zone, including new 
and expanded hotels, residences, waste disposal, most vehicles, and the 
extraction of sand. Adjacent to the coastal zone is another buffer area called the 
“zone of protection” that extends inland another 20 to 40 meters from the outer 
boundary of the coastal zone. DL 212 prohibits most permanent structures in the 
zone of protection, including hotels, residences and the other structures. The law 
provides for some light construction of non-permanent structures in the zone of 



protection, such as concession stands, in “exceptional cases and with the 
previous authorization of [CITMA].” Agricultural crops may be grown in the 
zone of protection provided that such production does not impede the public’s 
right of way, threaten the stability of the ecosystem or cause the removal of the 
natural vegetation. DL 212 provides additional specialized protections for small 
islands and keys. New construction is prohibited on any island or key on which 
the coastal and protection zones encompass the entire land mass, which are 
covered by mangrove vegetation, exhibit incipient development of beaches, or 
are fragile due to their stage of geomorphological development. The only 
express exception to this construction ban is where construction is needed for 
national defense purposes. 
 
In the coastal areas targeted for tourism, the setbacks mandated by DL 212 are 
significant and, if strictly enforced, will do much to protect the vulnerable 
wetlands, mangroves, dunes and waters. These buffers will be most effective, 
however, if combined with careful and well-planned development outside of the 
zones. CITMA is in charge of conducting environmental impact assessments 
and issuing licenses for proposed construction projects, and it is through these 
avenues that it has the greatest leverage over the placement, construction and 
operation of tourist and other facilities in and around coastal zones.  

 
Resolution 77-99—Environmental Impact Assements 

 
Another tool in CITMA’s toolbox is the Environment Impact Assessment (EIA) 
and environmental license authorized pursuant to Law 81 and implemented 
through Resolution 77/99, “Rules and Regulations for the Environmental Impact 
Evaluation Process”. Like its counterparts in the United States and other 
countries, the fundamental purpose of the EIA in Cuba is to ensure that decision 
makers take a hard look at the potential environmental impacts of a proposed 
project before allowing the project to proceed. Unlike the environmental 
assessment process in the United States, which requires certain procedures and 
processes but does not mandate any particular outcome, the EIA in Cuba is 
substantive and drives the final decision on the environmental license. The need 
for an EIA is triggered by an application for environmental license to the Center 
for Inspection and Environmental Control (CICA) within CITMA. CICA 
determines whether a proposed project or activity requires an EIA and its 
discretion is guided by consideration of a number of factors including, human 
health risks, adverse impacts to natural resources and ecosystem integrity, 
impacts on scenic and tourism values; proximity to protected areas, and public 
opinion of the proposal. Pursuant to Law 81 and Resolution 77/99, EIAs are 
mandatory for most large construction projects and a range of activities 
including, sewage storage, management and treatment facilities, mining, roads, 
causeways and other transportation infrastructure, tourism facilities (in 
particular those sited in coastal ecosystems), and any other “activity occurring in 
a fragile ecosystem that significantly alters the ecosystem, its composition or 



balance, or affects the population’s access to natural resources or the 
environment in general.”   
 
Most, if not all, tourism development in coast areas—hotels, roads, 
environmental infrastructure, etc.—requires preparation of an EIA as a 
prerequisite for obtaining the necessary construction and operation license.  
Based on the information in the EIA, CICA may approve the license outright, 
deny it outright, or approve it subject to conditions aimed at avoiding or 
mitigating adverse impacts. CICA may also deny a license based upon location 
and direct that more environmentally sound alternative sites be considered. 

 
Decree Law 201—Protected Areas 

 
In December 1999 Cuba enacted Decree Law 201 establishing requirements for 
the establishment and management of the System of National Protected Areas.  
DL 201 provides that protected areas are designated areas which are 
ecologically, socially, historically, and/or culturally important and which are 
managed for the protection and maintenance of their biological diversity and 
related natural, historical, and cultural values. There are eight categories of 
protected areas based on the degree of management intensity and the level of 
human activity allowed in the areas. Protected areas may be marine, terrestrial or 
a combination of both. DL 201 authorizes the establishment of buffer zones 
around protected areas in all categories. Many natural reserves, national parks 
and other protected areas are situated within the 8 priority regions targeted for 
tourism. While tourism and recreational opportunities are allowed in most 
categories of protected areas, the law contemplates that tourism and recreational 
development be low intensity and consistent with the principal ecological and 
environmental objectives supporting protection of the area in the first place. DL 
201 provides that funding for protected areas shall come from general 
appropriations allocated to the agency administering the particular area. The law 
also encourages agencies to solicit funding from other sources, like international 
funding agencies. Importantly, the law also authorizes agencies to impose user 
fees on those who visit or use protected areas. To date Cuba has not 
experimented much with user fees, but the potential to rely on them to generate 
dedicated revenues in heavily visited tourist areas is significant. 

 
Ministry of Science, Technology and Environment 

 
The Ministry of Science, Technology and Environment (CITMA) is charged 
with developing and implementing environmental laws, regulations and policies.  
CITMA is divided into three main offices: 1) the Environmental Directorate; 2) 
the Office of Regulation; and 3) the Environmental Agency.  The Environmental 
Directorate is responsible for the formulation and oversight of all environmental 
laws, regulations, and policies. The Office of Regulation oversees compliance 
with environmental rules. Within the Office of Regulation, the Center of 
Environmental Inspections and Enforcement (CICA) is in charge of 



environmental licensing, environmental impact assessments, public participation, 
and enforcement. The Environmental Agency oversees a number of scientific, 
research and educational institutions. It also houses the National Center for 
Protected Areas, the principal agency in charge of managing marine and 
terrestrial parks and other protected areas. CITMA has staff in its national office 
in Havana and in all provinces and the majority of municipalities. Law 81 
directs CITMA to work with other key ministries and institutions to ensure that 
environmental requirements are fully integrated into the actions and activities of 
those entities. To that end, the Environmental Directorate within CITMA has 
created a National Coastal Group comprised of representatives from 14 
ministries and other entities. 
 

Ministry of Economics and Planning 
 
Land use planning is administered by the Institute of Physical Planning (IPF), 
within the Ministry of Economics and Planning, and is carried out at the national, 
provincial and municipal levels. Until the 1990s, environmental impacts were 
not routinely considered in land use planning at any level, nor were siting 
decisions for specific projects subject to any formal environmental review. This 
changed with the emergence of environmental protection and sustainable 
development as national policy goals and with the passage of Law 81. Law 81 
requires that land use plans at all levels be consistent with “environmental 
policies, strategies and programs,” and that environmental protection measures 
“are a priority and form an integral part of the plans for the execution of 
construction projects and activities.” Law 81 includes a section on 
Environmental Land Use Planning, which aims to integrate land use planning 
with environmental protection and directs planners to work with environmental 
officials. Siting of specific projects must comply with Cuba’s coastal zone 
management act law and other environmental laws. Cuba’s system of 
centralized land use planning and zoning has some built-in environmental 
safeguards not available in other countries, like the United States, where land 
use planning does not exist in many areas, particularly rural ones.    
 

Ministry of Foreign Investment 
 
Law 77, the Foreign Investment Act, provides the legal framework for joint 
ventures and other foreign investments in Cuba. Law 77 establishes the Ministry 
of Foreign Investment and Economic Cooperation (MinVec) as the agency in 
charge of negotiating foreign investments in the country. A central purpose of 
Law 77 is to promote foreign investments “in order to carry out profitable 
activities which contribute to the country’s economic capacity and sustainable 
development, on the basis of respect for the country’s sovereignty and 
independence, and the protection and rational use of natural resources.”  Law 77 
provides that investments be consistent with “the norms related to the protection 
of the environment and the rational use of natural resources.”  The law also 
directs that foreign investment should be carried out “in the context of the 



country’s sustainable development,” and that over the course of the investment 
“environmental conservation and the rational use of natural resources shall be 
carefully undertaken.” Law 77 requires that MinVec solicit CITMA’s review of 
the “investment’s suitability from an environmental point of view.”  CITMA 
must also determine whether an environmental impact assessment is warranted 
and whether an environmental license should be granted.   
 

Ministry of Tourism 
 
The Ministry of Tourism (MinTur) is in charge of developing tourism policy and 
for marketing tourism domestically and internationally. MinTur also oversees 
the training of thousands of tourism workers each year through a network of 
tourism schools. Under current tourism plans, the overwhelming majority of 
new growth in tourism facilities will occur in coastal areas. MinTur and IPF 
have identified eight principal areas for tourism development over the next five 
to ten years, all of which are situated in or near coastal areas. The most intensive 
hotel developments are occurring in four of these priority areas—Havana, 
Varadero, Sabana-Camaguey, and North Holguin. Tourism officials generally 
acknowledge that the model they used for developing tourism in the early 1990s 
was not based on principles of sustainability and that rapid expansion of tourist 
facilities came at a high environmental cost. Sustainable tourism development is 
the now official policy, a policy that is reinforced by a suite of coastal protection, 
environmental licensing and other environmental laws enacted in the late 1990s. 
Sustainable tourism in Cuba is built on four “pillars” of sustainability—
economic, environmental, cultural, and social. 
 
There are several other ministries that play special roles in environmental 
protection in Cuba.  These include, among others, the ministries of Fisheries, 
Agriculture, Basic Industries, and Transportation. 
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Introduction 
 

The first offshore wind farm planned for the coastal waters of the United States 
is currently under review by the Army Corps of Engineers. The project, 
proposed for Horseshoe Shoal in Nantucket Sound, would be among the largest 
offshore wind farms in the world. Although offshore wind energy is emerging as 
a successful “green” energy source in parts of Europe, its application in the 
United States is in its infancy. 
 
The benefits of offshore wind energy are demonstrated in northern Europe.  
Demark is widely considered the world leader in land-based and offshore wind 
energy. To date, Denmark derives approximately 14% of its total power supply 
from wind energy. Denmark has already constructed two successful 5-megawatt 
offshore wind farms and plans to generate 40% of its total energy needs from 
wind by 2030. Furthermore, the Netherlands already has two small offshore 
wind farms and plans 100 more, which would generate enough electricity for 
100,000 homes. 
 
The potential progress of the Horseshoe Shoal project—proposed by Cape Wind 
Associates—from the design and permitting stages to actual implementation 
carries substantial implications for uses of coastal environments. This project 
represents an opportunity to not only scrutinize an emerging use of the 
continental shelf, but to do so in the context of a valued aesthetic environment.  
The public and private interests are highly polarized, resulting in passionate 
debate over the proper way to phase offshore wind energy into the United 
States’ overall energy policies. 
 

The Project as Proposed 
 
The Horseshoe Shoal project was conceived in 1999 as a combined wind farm 
and aquaculture facility to be known as the “Ocean Ranch.” The initial project 
consisted of 10 windmills and approximately 90 aquaculture pens. Within two 
years, the proposal grew to its current size130 windmills with a capacity of 
420 MW and an ocean footprint of approximately 25 square miles.  According 
to Cape Wind, the windmills will provide enough power for 75% of Cape Cod’s 
energy needs. Energy from the windmills will enter the grid in Barnstable, 
Massachusetts, and will be used for power across Cape Cod, Martha’s Vineyard, 
and Nantucket. Cape Cod currently receives power from coal, oil, and nuclear 
plants. 



 
The proposed site is approximately six miles offshore, with water depths 
shallower than 18 meters and a sandy bottom substrate.  As the main 
technological problem associated with offshore windmills is development of a 
foundation strong enough to survive the unforgiving ocean environment, 
Nantucket Sound is widely considered one of the most promising locations for 
commercial offshore wind development. 
 

Stakeholders 
 
STAKEHOLDER PERCEIVED INTEREST 
Developer To be the leader in offshore wind energy production in the 

United States; capture an estimated $28 million over ten 
years in federal renewable energy tax credits, and a grant 
of comparable size from the Commonwealth of 
Massachusetts. 

Commonwealth of 
Massachusetts 

Given state legislative requirements for alternative sources 
of energy, it is reasonable to expect state policy makers to 
view the Horseshoe Shoal project as one step towards 
reaching the statutory mandates.  Moreover, if the project 
is successful, Massachusetts could emerge as a national 
leader in offshore wind power. 

Local Residents 
(Alliance to 
Protect Nantucket 
Sound) 

Maintaining property values and the emphasizing the 
adverse impacts to the local communityeconomic, 
ecological, and aesthetic, expected if the project wins 
federal and state approval. 

Environmental 
NGOs 

Many NGOs appear to be waiting for the results of the full 
Environmental Impact Statement before taking a position.  
There is an interesting balance at play for these groups -- 
weighing the environmental risks of locating a commercial 
wind farm in a sensitive marine environment versus 
turning away from promising alternative energy sources. 

Fishermen/Recre-
ational Boaters 

Maintaining unobstructed navigation; avoiding user 
conflicts within Nantucket Sound. 

Massachusetts 
Technology 
Collaborative 

Initiate public stakeholder process in which proponents, 
opponents, and neutral parties of the Horseshoe Shoal 
project are invited to engage in a discussion of advantages 
and drawbacks of offshore wind farms in Nantucket 
Sound. 

 
Current Issues 

 
There are large information gaps associated with developing a commercially 
viable offshore wind farm in Nantucket Sound. Faced with the prospect of 
tapping an emerging alternative energy source, the predominant issue is whether 
permitting agencies and the public are willing to tolerate the potential economic 



and environmental risks associated with offshore construction in a sensitive 
marine ecosystem. Are we ready to permit a spatial rearrangement of the uses of 
Horseshoe Shoal in particular, and the continental shelf in general (provided the 
technology proves to be economically feasible), as a means of reducing 
domestic dependency on fossil fuel sources? To answer these questions, I 
suggest here that at least three primary considerations must be addressed. 

 
Statutory Frameworks 
Are the existing regulatory frameworks sufficient to guard against abuse? For 
legal structures governing the use of the continental shelf to be effective, both 
public and private interests must be considered. Without question, Cape Wind 
would not be proposing this venture if it did not stand to accrue private benefits. 
Accordingly, there must be a regime to temper private interest vis-à-vis the 
public good. At present, however, there is a regulatory imbalance that leaves 
public interests vulnerable. 
 
There exists no federal authority to review, permit, and regulate non-traditional 
energy projects on federal offshore lands. Although existing federal statutes 
address oil, gas, and mineral activities (under the Outer Continental Shelf Lands 
Act (OCSLA)) and thermal energy projects (under the Ocean Thermal Energy 
Conversion Act), there is no similar statutory structure for offshore wind 
projects. Nantucket Sound is a multi-jurisdictional region, with state jurisdiction 
extending up to 3 miles from the shoreline and federal jurisdiction over the 
remaining “donut hole” waters.  Nowhere in OSCLA is there a mandate for 
National Environmental Policy Act (NEPA) review pertaining to this project. 
However, the Corps of Engineers, operating under section 10 of the Rivers and 
Harbors Act, determined that an EIS should be prepared pursuant to NEPA. 
 
Without a regulatory framework, the government faces two principal challenges: 
the lack of a streamlined permitting process involving structured coordination 
among federal agencies, and an inability to adequately derive resource rents or 
user fees resulting from private use of a public resource. Furthermore, private 
corporations, faced with finite resources and challenging investment decisions, 
must operate in an unstable review and permitting environment in which 
progress in innovative technologies may be slowed by government inefficiency. 
 
Pending in Congress is an amendment to OCSLA that would significantly 
improve the existing regulatory frameworks. The Bill (H.R. 5156) designates the 
Department of the Interior (DOI) as the federal agency responsible for granting 
easements and rights-of-way for offshore wind development. Moreover, the 
proposed legislation requires the DOI to establish “fees, rentals, bonus, or other 
payments…with the party to whom the easement or right-of-way is granted.”  
Although the Horseshoe Shoal project must be analyzed under the existing 
regulatory regime, this proposed amendment highlights the need for statutory 
change at the federal level. 

 



Economics 
The economic impacts of the Horseshoe Shoal project must be considered on 
two levels. First, if approval of large scale construction in Nantucket Sound is to 
occur, there need to be assurances that wind power is an economically 
competitive energy source. Should the project proceed through an exhaustive 
regulatory approval process (and potential legal challenges in federal court) and 
ultimately prove to be an economic failure, the future of offshore wind energy in 
the eyes of corporate developers and the general public is likely to face a 
substantial setback. 
 
To offer support for its proposal, Cape Wind retained Global Insight, a 
Lexington, Massachusetts based consulting firm to examine the economic 
impacts. The study focused almost exclusively on the positive economic impacts 
resulting from the creation of jobs during the construction phase and tax revenue 
for the Commonwealth once the project is on-line. The highlights of the study 
include the following: The construction and operation of the Cape Wind facility 
will result in the addition of 600-1000 direct or indirect full time jobs; economic 
output in Massachusetts will increase by $85-137 million annually; labor income 
will increase by $32-52 million annually; and associated personal income tax 
revenues will increase by $4.8-$7.8 million annually. 
 
The second economic consideration, viewed by many to be the more significant, 
is the effect of the proposed project on local economies and property values.  
Opponents to the project commissioned their own economic study, performed 
by researchers from the Beacon Hill Institute at Suffolk University, which 
suggested that commercial development of Horseshoe Shoal would harm 
property values and tourist revenues. The study concludes that the presence of 
windmills could cause a property value loss upwards of $1.3 billion on Cape 
Cod, Nantucket, and Martha’s Vineyard, and that tourist spending would fall by 
an estimated $57-123 million. 
 
The conflict between the two economic analyses is likely a function of the 
specific focus of each study. Proponents of the project emphasize the tangible 
commercial benefits to local business, while opponents seize on the anticipated 
secondary impacts to local residents. What is missing at this point is an 
independent and far-reaching economic impact study, rather than multiple 
economic analyses tailored to reach specific conclusions. Profits from the 
proposed project and property values are private goods. There has to be an 
economic valuation of public and private goods, and legislation will have to 
ensure that the private goods do not jeopardize public interests, which include 
the environment and clean, renewable energy. 
 
Environment 
Combining the environmental challenges associated with emerging technologies 
with the project locale of Nantucket Sound creates a set of uncertainties 
surrounding the development’s potential environmental impacts. To address 



these issues, the Corps, through the EIS, required an exhaustive consideration of 
environmental factors. Among the factors included are (1) marine habitat 
impactsvibration, sound, wave disturbance, and structural habitat erosion; (2) 
avian impacts; (3) navigation; (4) the potential impact from electric and 
magnetic fields produced from wind turbine generators and their associated 
cables; and (5) laying the transmission cable. 
 
While the EIS will undoubtedly influence the decision making process, 
completed projects in Europe should also provide environmental guidance. The 
scale of the Horseshoe Shoal project is larger than the currently operational 
European projects, yet beneficial information regarding the aforementioned 
impacts can be derived from their successes and challenges. Moreover, a 
detailed environmental impact statement concerning the 200-turbine Arklow 
Bank Offshore Wind Park planned for construction in Ireland was recently 
completed, offering additional analysis of potential environmental issues. Until 
the objective review of environmental and ecological impacts is complete, 
uncertainty will surround the feasibility and attractiveness of offshore wind 
energy in the United States. 

 
Conclusion 

 
Each alternative in this case—approval of the project or rejection of the 
project—comes with some environmental risk.  New commercial energy 
resources—whether coal plants, oil refineries, nuclear facilities, or wind farms— 
carry with them associated adverse impacts.  The question faced today is which 
is the least detrimental of the potential impacts, and are policy makers prepared 
for change.  The Horseshoe Shoal project is an excellent case study for the 
development of renewable resources in the United States.  Approval of the 
project would suggest that policy makers are willing to compromise the 
aesthetic beauty of Nantucket Sound in exchange for tapping the vast 
unexploited wind resources available off the coast of New England.  Rejection 
of the project would underscore the significance of site selection and the need 
for a regulatory system designed to govern offshore developments.  Whatever 
the outcome, the next two years promise to be an exciting time for all 
stakeholders to debate serious environmental and economic issues associated 
with the direction of American energy policy and the uses of the marine 
environment. 
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PUBLIC ATTITUDES TOWARD WATER QUALITY IN ILLINOIS 
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Abstract 
 
A survey of 3,000 residents of Illinois and 375 county-level policymakers in 
east-central Illinois was conducted during spring 2003. Illinois residents were 
stratified by those residing in east-central Illinois (a region of the state 
dominated by agriculture) and the remainder of the state. Response rates were 
49% for residents of counties in the East-central Illinois area of focus, 43% from 
residents of the remaining counties in Illinois, and 44% from county 
policymakers.  A majority of Illinois residents (59%) rated water quality as the 
issue of highest importance out of a list of 10 community issues, including 
preventing crime and improving public schools. Illinois residents expressed 
greater concern about fertilizer, pesticide, and herbicide contaminants in their 
drinking water compared to policymakers.  This concern was higher among 
residents in east-central Illinois than other regions of the state. Significant 
differences existed between policymakers and members of the public in 
perceived risks from contaminants in runoff from agriculture, specifically 
fertilizers, pesticide, and herbicide residues, which were viewed as the greatest 
threat to surface water by Illinois residents. Significant differences in attitudes 
toward water protection, regulation, and enforcement were found between 
members of the public and policymakers for 11 (71%) of 15 statements 
measuring attitudes. In general, members of the public expressed greater 
concerned about water quality and water protection than policymakers.  
Discussion will include policy implications and potential conflicts over water 
quality in the agricultural Midwest, and impacts on coastal wetlands.  
 

Methods 
 
Two objectives of this study determined the sampling methods employed. The 
first objective was to determine attitudes of members of the public toward water 
quality issues in general, and specifically of residents from counties in east-
central Illinois. The second objective was to identify attitudes toward water 
quality held by members of various county-level governing boards in the 
counties in east-central Illinois. These governing boards included: county 
boards, soil and water conservation district boards, regional planning 
commissions, drainage district boards, county forest preserve boards, and county 
park districts. 
 
Two separate sampling frames were utilized for this study. Study participants for 
the general public portion of the study were drawn by Survey Sampling, Inc. 
(Fairfield, CN) from single-family households listed in public telephone 
directories. From this sample frame 1,000 individuals were selected from 



counties in east-central Illinois and 2,000 from the remainder of the State. 
County policymakers presented a more difficult problem, as no central sample 
frame containing names and addresses existed. To ensure that county 
policymakers were randomly sampled and adequately represented, names and 
addresses of individuals serving on the boards and commissions representing 
county policymakers were requested from the offices of county commissioners 
and courthouses in each county in east-central Illinois. As numbers of board 
members, committee members, and others serving on these boards and 
committees differed, no systematic random sampling procedure was applicable 
across all boards and committees. Where lists exceeded 20 members, 6-8 were 
randomly selected, from lists with 10-19 members 5 were randomly sampled, 
and all members were selected from lists having less than 10 members. In this 
fashion, a total sample of 375 county policymakers was selected. 
 
Individuals selected as participants in the study were mailed a cover letter 
explaining the purpose of the study, a survey questionnaire, and a stamped 
return envelope during the spring of 2003. Each individual listed on one of the 
two mailing lists was assigned a unique numerical code that was used to identify 
the person on the particular mailing list; the participant’s name did not appear on 
the questionnaire. As questionnaires were returned, respondents were deleted 
from the lists by use of the numeric code identifier. After 10 days following the 
mailing of the survey questionnaire, a postcard reminder was mailed to all 
nonrespondents. Ten days following the postcard reminder, a second copy of the 
survey questionnaire, cover letter, and stamped return envelope was mailed to 
nonrespondents. This procedure of questionnaire mailing followed 10 days later 
by a postcard reminder was conducted three times for participants in both the 
public and county policymakers groups. Detailed description of the mailing 
protocol employed in this study may be found in Dillman (1978). 
 
Respondents were stratified by one of 3 groups: county policymakers, residents 
of counties in east-central Illinois, and residents of remaining counties in 
Illinois. Response types ranged from bivariate (Yes/No), rankings, and numeric 
scale items. Questionnaire items that measured attitudes through a Likert scale 
(a 7-point scale where 1 = “Strongly Disagree” and 7 = “Strongly Agree”) were 
analyzed using Principal Components Factor Analysis to determine groupings of 
variables. In addition, responses from policymakers, residents of counties in 
east-central Illinois, and residents of remaining counties in Illinois were 
stratified for Likert scale statements measuring attitudes toward water issues. 
These responses were analyzed using one-way Analysis of Variance (ANOVA) 
with Bonferroni post hoc tests to determine which groups differed from the 
others. Other statistical analyses included K-means Cluster Analysis, 
Cronbach’s alpha reliability tests, and Chi-square where appropriate. 
  



Results and Discussion 
 
Of the 3,000 names on the initial general public mailing list, 206 were deleted 
due to unusable or incomplete addresses, or because the individual was 
deceased. A total of 1,206 (43%) questionnaires were received from the general 
public sample. We received 444 (49%) questionnaires from the subsample of 
east-central Illinois residents and 762 (43%) from the group that comprised the 
remainder of the state. From the initial 375 policymakers in the sample, 6 were 
deleted due to unusable addresses, and 158 (43%) questionnaires were received 
from this group. 
 
Perceived threats to drinking water quality in Illinois differed significantly 
between members of the public and policymakers. Although both the general 
public and policymakers perceived chemical residue from pesticides, herbicides, 
and fertilizers to be the greatest threat to drinking water quality in Illinois, more 
members of the total public (combined respondents from the statewide group 
and counties in east-central Illinois) perceived these threats to be “high” or “very 
high” (29% viewed both fertilizer and herbicides and 28% pesticide residue as 
“high” to “very high”) compared to policymakers (18%, 20%, and 21%, 
respectively). Respondents from counties in east-central Illinois perceived 
residue from fertilizers, pesticides, and herbicides to be a greater threat than 
respondents from the remainder of Illinois. Another area where policymakers 
departed from public opinion was on the impact of silt from construction on 
drinking water quality in Illinois6% of policymakers felt this was a “high” to 
“very high” threat compared to 19% of the general public. 

 
Significant differences were found for 15 of the 18 Likert scale items used to 
measure attitudes toward various aspects of water quality. Differences in these 
statements were found to exist between county policymakers and one or both of 
the public groups for 11 (71%) of the 15 statements. Among the three remaining 
statements that produced differences in attitudes, two differed between all three 
of the groups examined (residents of east-central Illinois counties, statewide 
residents, and county policymakers). 
 
Water regulations 
Six statements addressed attitudes toward regulatory protection of water in 
Illinois. Attitudes (when analyzed among the three groups) to five of these 
statements differed significantly. Responses to the statement “there is enough 
protection for drinking water in Illinois” differed slightly across the three 
groups, with the difference existing between the county policymakers and the 
two public groups.  More policymakers (39%) agreed with the statement than 
residents of east-central Illinois (23%) or the remainder of the state (24%). A 
higher proportion of members from each of the two public groups disagreed 
with the statement, with 36% of residents of counties in east-central Illinois and 
40% of respondents from the remainder of Illinois in disagreement. Fewer 
policymakers (34%) disagreed than agreed (39%) that there was enough 



protection of drinking water in the state, whereas more respondents from the two 
public groups expressed the opposite attitude. Differences were also found in the 
percentage of respondents who were unsure: 42% of residents of the east-central 
Illinois region, 36% of residents from the rest of Illinois, and 26% of county 
policymakers were unsure. The proportion of unsure compared to those who 
agreed or disagreed suggests a lack of awareness of existing water regulations 
on the part of members of the general public.   
 
Attitudes toward the statement “water pollution laws are too tough in Illinois” 
found more than twice as many policymakers (14%) in agreement with the 
statement than either of the two public groups (6% for each).  More than half of 
respondents in all three groups disagreed with the statement (58% residents 
outside the east-central Illinois counties, 56% of residents of east-central Illinois 
counties, and 52% of policymakers). Differences in responses for this statement 
were statistically significant. A majority of residents (58%) in the counties 
outside the east-central Illinois region agreed with the statement “We need 
stronger federal laws to protect our water quality,” with approximately half 
(49%) of residents from east-central Illinois in agreement, whereas less than 
one-third (30%) of county policymakers agreed. A significant difference was 
found in the percentage of respondents who disagreed with this statement 
almost half of policymakers (48%) disagreed, compared to 21% of residents 
from the east-central Illinois counties and 18% of residents from the remainder 
of the state. Significant differences were found in response to the statement “I 
feel the Clean Water Act needs to be strengthened.” This statement was agreed 
upon by 54% of the non-East-central Illinois county residents, 51% of residents 
of the East-central Illinois counties, and 33% of policymakers.  Almost as many 
policymakers (32%) disagreed that the Clean Water Act needed to be 
strengthened, compared to 12% from each of the two public groups.  
Approximately one-third of each group was unsure regarding this statement. 

 
In responding to the statement “tough water laws hurt economic development,” 
more than one-third (36%) of policymakers agreed, compared to 16% of 
residents from counties served by the East-central Illinois  and 14% of residents 
from the remainder of Illinois.  An approximately equal (37%) number of 
policymakers disagreed, in contrast to 49% of residents from East-central 
Illinois counties and 54% of the rest of Illinois.  Responses to this statement 
were found to be statistically significant. 
 
Water quality and economic growth 
Three attitude statements addressed public perspectives of water quality related 
to economic growth. Individuals in all three groups shared the attitude that 
“Economic prosperity depends on a healthy environment.”  Although 
differences were not statistically significant, a higher percentage of residents 
outside of the area (85%) were in agreement with the statement, compared to 
county policymakers (83%) or respondents from the East-central Illinois area 
(80%). More policymakers (9%) also disagreed with the statement than either of 



the public groups (7% from East-central Illinois area residents and 6% from the 
remainder of the state). Majorities of respondents from each of the three groups 
agreed with the statement “High quality water is needed for strong economic 
growth”: 85% of county policymakers, 84% from respondents from the 
remainder of Illinois, and 82% of residents from East-central Illinois counties. 
Significant differences were found, however, between members of the public 
from the non-East-central Illinois counties and county policymakers in their 
attitudes toward the statement “There is enough ground water to support 
development in my area.” A minority (19%) of residents outside the East-central 
Illinois counties agreed that there was enough ground water to support 
development, compared to approximately half (49%) of policymakers.  
Residents from counties served by the East-central Illinois did not show 
significant differences with either group, as their responses fell between those of 
the other groups. 
 
Water contaminants   
Five statements were used to measure respondents’ attitudes toward 
contaminants in the water supply. Responses to the statement “water 
contamination from lawn care products are a threat to water quality in my area” 
differed significantly between members of the public outside of the area served 
by the East-central Illinois and both county policymakers and those members of 
the public from the counties served by the East-central Illinois .  Of the residents 
in the counties outside of the area of emphasis, 39% agreed with the statement, 
whereas 26% of the public in the area served by the East-central Illinois and 
34% of county policymakers agreed with the statement. When presented with 
the statement “water contamination from livestock operations is a problem in 
Illinois,” differences existed between county policymakers and both public 
groups. Approximately one-third (34%) of policymakers agreed with the 
statement, compared to 38% in the East-central Illinois counties and 32% of 
residents in the remainder of Illinois. A majority of survey respondents agreed 
with the statement “I am concerned about chemicals in my drinking water,” 
although responses differed significantly between county policymakers and the 
2 public groups. Agreement with the statement was highest (72%) for members 
of the public living outside of the East-central Illinois counties, followed by 
68% of those individuals residing in the counties served by the East-central 
Illinois, and 54% of county policymakers. The fourth statement measuring 
respondents’ attitudes toward water quality was “chemicals from agriculture are 
a threat to my drinking water.” Of the three groups, residents of the counties 
served by the East-central Illinois (53%) were most in agreement with this 
statement. Slightly more than one-third (34%) of county policymakers and 38% 
of members of the public in the remainder of the state agreed with the statement.  
A fifth statement, “drinking water contamination is not a problem where I live,” 
examined perceptions of existing water contamination in the respondent’s area 
of residence. A majority (67%) of county policymakers agreed with this 
statement, whereas less than a majority (42%) of residents from East-central 



Illinois counties and 47% of residents from the remainder of the state felt that 
drinking water contamination was not a problem in their area. 
 

Conclusions 
 
Residents of Illinois know the source of their domestic water supply, and few 
perceive threats to the availability of drinking water they receive. Residents are 
concerned, however, about residue from fertilizers, pesticides, and herbicides in 
their drinking water and see this as a problem both in their local area and 
statewide. Risks of such chemical residues are perceived higher by members of 
the public than county policymakers. County policymakers differ significantly 
from members of the public in their attitudes toward water issues, especially the 
need for greater regulations protecting water supplies and quality. Residents of 
Illinois see greater need for protecting water from harmful chemicals than do 
county leaders, and Illinois citizens want stronger protection of their water from 
state and federal laws. The majority of residents in Illinois want a stronger Clean 
Water Act, whereas less than one-third of county leaders felt it was necessary.  
This public support was independent of demographic variables of age, income, 
or place of residence. Overall, county leaders did not favor stronger regulations 
that would give greater protection to water resources in Illinois. Policy leaders 
tended to view stronger water regulations as a deterrent to economic 
development, although they recognized a healthy environment as essential for 
economic prosperity. These leaders were also much less supportive of wildlife 
conservation than the public they represent. 
 
In conclusion, citizens of Illinois are concerned about water quality in their area 
and throughout the state. In general, county policymakers do not reflect the 
attitudes held by the people they represent on various boards and commissions.  
Members of the public perceive threats to their water and want strong state and 
federal regulations to protect their water supplies. 
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Introduction 
 
India has a very long coastline of over 7500 km and nearly 20 per cent of its 
population largely depends on coastal agriculture in the deltaic regions and 
marine fisheries for its livelihood. In addition, the coastal areas support a wide 
range of economic activities such as industry, mining, tourism and shipping. The 
coastal zone is also enriched by diverse ecosystems such as coral reefs, 
mangroves, beaches, dunes, lagoons and estuaries. This unique zone requires 
special resource management strategies and planning models. However, ever-
increasing population and economic development, including industrial 
advancement, have led to pressure on coastal land and caused flouting of 
regulations related to coastal zone management. Conflicting land uses in the 
coastal areas, overexploitation of coastal resources and depletion of biodiversity 
are the major problems created by human activities. On the other hand, in 
certain cases such as seaweed mariculture, coastal resources are underutilized. 
This study discusses critical issues connected with coastal land use in India.  
 

Beach placer minerals 
 

The Indian resources of placer minerals, estimated so far, are 348 million tonnes 
(mt) of ilmenite, 107 mt of garnet, 21 mt of zircon 18 mt of rutile and 130 mt of 
sillimanite (Mir Azam Ali et al., 2001). According to Rajamanickam et 
al.(2004), of the total global inferred reserves of 1775 million tonnes of placer 
minerals, India is bestowed with a reserve of 278 million tonnes of ilmenite,  13 
million tonnes of rutile, 18 million tonnes of zircon, 7 million tonnes of 
monazite, 86 million tonnes of garnet and 84 million tonnes of sillimanite. 
However, the placer minerals, mostly occurring in the beaches, have not been 
put into optimum use. For example, out of a total world production of 6523 
thousand tonnes of ilmenite in 2001, India accounted for only 5%, where 
Canada produced 29%, Australia 25%, and South Africa 23%  (The Times of 
India, 2004). 

 
The percentage of production to reserve in the case of ilmenite in India is only 
0.14%, compared to 1.16% in Sri Lanka, 7% in Malaysia, 3% in USA, 1% in 
Australia and 1.8% in Brazil (Dwivedy, 1995; Mukherjee, 1998; Krishnan, 
2001). The underutilization of the beach resource is also evident from the low 
production-reserve ratio for other minerals. The production-reserve ratio for 
zircon in India is 0.0015, whereas it is calculated to be 0.0178 for South Africa 
and 0.02 for the USA.  For garnet the production-reserve ratio is only 0.0008 
(Indian Bureau of Mines, 2001)—very low when compared with that of the 
USA (0.002) and Australia (0.004). Moreover, mining activities are confined to 



Chavara beaches in Kerala, Manavalakurichi beaches in Tamil Nadu, Gopalpur 
in Orissa and a few other places, although the placer deposits are distributed 
more widely along the coast. Ironically, the requirement of TiO2 in India is not 
fully met by the domestic production. 

The stringent government regulations requiring clearances from Ministry of 
Environment and Forest, clearance from Coastal Regulation Zone, and 
clearances from State and Central Pollution Control Boards have led to the 
present woeful condition of the industry. The rigid conditions imposed 
arbitrarily by overcautious officialdom, such as mining beyond 100-150 m from 
HTL and prohibiting the altering of dressing of the sand dunes, have inhibited 
the growth of this venture (Srinivasan, 2004). 
 
On the contrary, even this low level of placer mining activity has caused a 
decrease in productivity, income, and employment in the marine fishing sector, 
resulting in conflicts between placer miners and the fishing community. In the 
coastal areas, sand mining leads to sea erosion and incursion of sea water into 
nearby land. The salinity of the soil increases and no agricultural activity can be 
carried out. Sand mining also results in floods (The New Indian Express, 2002). 
Moreover, the miners flout most of the environmental laws related to beach 
placer mining. They make use of heavy machinery like bulldozers for digging 
the sand in the beach area, which the fishing community has been using 
traditionally for fish landings, processing, net mending and other activities 
related to fisheries. The mining industrialists normally do not carry out any 
reclamation or refilling activities. This has caused a great damage to the 
vulnerable sections of the society. Thus, a persistent social conflict has entered 
into the coastal society of the Gulf of Mannar. 
  
Hence, a close cooperation between national agencies such as the Central 
Mining Research Institute (CMRI), Geological Survey of India (GSI), Atomic 
Mineral Division (AMD), National Institute of Oceanography (NIO), National 
Geophysical Research Institute (NGRI) universities and research institutes, and 
placer mining industries is to be established for evolving a suitable policy for 
beach placer mining (Rajamanickam et al., 2004). In formulating such a policy, 
the participation of the coastal community is to be ensured for avoiding any 
conflict arising over the use of the coastal areas. 

 
Construction and developmental activities 

 
The rapid industrialization along the coast especially in the areas around the 
metropolitan cities has caused enormous damage to the coastal ecosystem. Much 
worse is the recent trend in the violations of coastal rules by private 
industrialists and in governments enacting new legislations to suit their political 
agenda. Recently, the Government of Tamil Nadu has launched a project to 
build a massive administrative complex in the much prohibited marina beach. 
   



The marina beach in Chennai is a 12km long stretch of silver sand, is one of the 
longest and most beautiful beaches in the world, and is the pride of the South 
Indian cultural heritage. But the ‘high-rise ravage’ now would destroy the 
marina beyond redemption (The Hindu, 2003). The officials and city planners 
have been asked to change the Development Control Rules (DCR) under the 
Town and Country Planning Act to facilitate construction (The Hindu, 2003). 
Not only has the Chief Minister of Tamil Nadu but also the Chief Ministers of 
some other states and the ruling party at the centre, BJP, have sought the 
relaxation of the regulations of the developmental activities along the coast 
(Times of India,2004). 

In Gujarat, Kachchh coast has recently been invaded by the establishment of 
different industries violating the Coastal Zone Regulations (CRZ) leading to the 
disturbance of coastal ecology and environment. With the advent of Adani Port, 
the mangroves in Mundra and Zarpara areas are being systematically uprooted. 
The destruction of the mangrove forest is happening all along the Indian coasts.  
The Forest Survey of India in its estimate has found that at many places 
mangroves are degraded and destroyed due to the conversion of these areas for 
agriculture and aquaculture on the east coast and for industrial purposes on the 
west coast (Nayak, 2002). This is done at a time when global warming and the 
consequent rise in the sea level increase coastal erosion, especially during 
tropical cyclones. For example, the Orissa Super Cyclone 1999 destroyed nearly 
14,000 villages. Nearly 12.5 million people were affected and 9,885 people lost 
their lives. In addition, huge loss to agricultural land, housing property and cattle 
wealth has made life more difficult (Behera, 2002). Hence, the laws governing 
the coastal land use should be framed with a view to promoting the economic 
development designed in tune with the coastal ecosystem.   
 

Fisheries 
 
In the coastal areas of Gulf of Mannar, the fisher population virtually depends 
on marine fishing for their income and employment. The peculiar situation is 
that on the one hand, the population of the fisher folk is increasing and on the 
other, there is a falling trend in the fish catch. For example, the fish landings 
have fallen from 70,574 in 1985-86 to 37,740 tonnes in 1996-97 in 
Kanyakumari district and from 35,704 to 4,838 tonnes during the same period in 
Tirunelveli district. In Tuticorin the fish catch has declined from 43,835 tonnes 
in 1990-91 to 34,478 tonnes in 1996-97 (Department of Fisheries, 1999). This 
negative trend has resulted in poverty and unemployment among the fishermen 
community and thus, they indulge in the destruction of the coastal ecosystem, 
including in the cutting off the mangroves. In this connection, alternative 
employment opportunities are to be generated in the form of seaweed 
mariculture, aquaculture, and pearl oyster culture. However, for the 
development of these ventures, there have been no conducive policy measures 
evolved in India. This situation has resulted in the laboratory efforts, especially 
as regards to mariculture, not being transformed into community beneficial 
investment programmes. For example, the pearl oyster culture by a private firm 



has been destroyed by the forest department though the area is leased out by the 
fisheries department. This shows lack of coordination between various 
regulating bodies. To avoid such incidents of discouraging developmental 
activities, the coordination between various regulating agencies is a must. 
 

Conclusion 
 

India has notified the Coastal Regulation Zone (CRZ) and classified the CRZ 
into four major zones. Economic activities such as industries, mining, harvesting 
ground water and construction of buildings are banned uniformly within the 
CRZ without considering the critical issues related to the ecologically less 
sensitive to the most sensitive areas. This kind of approach will not lead to an 
optimal use of coastal land and other resources. Even eco-friendly activities such 
as beach tourism, seaweed mariculture and pearl oyster culture are also affected 
by this rigid regulation. This will certainly have a detrimental impact on the 
development of the coastal region which is necessary for the upliftment of the 
poor and vulnerable people living in the most fragile zone. Hence, an all-out 
effort is required to develop a policy towards optimum utilization of coastal 
resources.  This effort requires the participation by all of the stakeholders, and 
must consider both development needs and the necessary balance of the coastal 
ecosystem, and must incorporate a thorough understanding and coordination of 
various regulating bodies,  
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Introduction 
 
Great Lakes coastal wetlands respond to constantly changing environments and 
water levels with a dynamic, ever changing plant community (van der Valk 
1981).   In such wetlands, the proportions and sizes of communities are expected 
to change from year to year, along with species composition.  When impacts of 
climate change and invasive species are added to natural variations, one can 
anticipate further changes in the species that are dominant, as well as the degree 
to which they are dominant and the form in which dominance is expressed.  A 
new invader might expand to a monotype. 
  
By definition, dominant species control their habitat and the presence and 
performance of other species.  However, due to the difficulty of assessing 
“control,” a more general definition assigns dominance to the most abundant 
species (Carpenter 1956, Greig-Smith 1986).  Simply naming a dominant 
species provides little information about a community or its condition. 
Identifying different forms of dominance, however (as Rabinowitz 1981 
described for rarity), could give information about the condition of a 
community. We created a dominance index that combines three easily measured 
attributes of a species in a particular location to determine which species are 
dominant and assigned different forms of dominance to those species.  
 
Because our dominance index uses context dependent attributes, shifts in 
dominance form could help characterize different wetlands and allow 
comparisons across space and time.  We used our dominance index to determine 
the dominant species in each of 72 Great Lakes coastal wetlands and assigned a 
form of dominance to each.  We hypothesized that: (1) species would show 
different forms of dominance in different locations, and; (2) dominance forms 
could be associated with anthropogenic stress. 
 

Methods 
 
Investigators for the Great Lakes Environmental Indicators project (GLEI) 
collected vegetation data to develop indicators of wetland condition for Great 
Lakes coastal wetlands.  Three sampling teams (see acknowledgments) collected 
data from 72 wetlands that represent a random sample of all U.S. Great Lakes 
coastal wetlands stratified to include a gradient of environmental conditions and 
three geomorphic types, coastal, riverine and protected (Danz et al. unpublished 
manuscript).  In each wetland, the cover of plant species rooted in 1-m2 
quadrants was visually assessed.  Data on environmental condition were 



collected by GLEI investigators and reduced using principle components 
analysis.  We used the principle components scores from the first axis in four 
categories—agriculture, land cover, population density and point source 
pollution—as integrated measures of anthropogenic stress.  (Danz et al. 
unpublished manuscript). 
 
Our dominance index (DI) was modeled after Curtis and McIntosh’s (1951) 
importance value.  We used the GLEI database to derive three variables: 
tendency toward high cover, mean species suppression, and mean cover.  
Tendency toward high cover (THC) is a ratio of the number of times a species is 
“influential” in a plot, i.e. having > 25% absolute cover and the most cover, to 
the number of times it is present in a plot.  Mean species suppression (MSS) is 
the mean of the inverse of the number of species (1/number of species) in a plot 
where the species of interest is “influential.”  Mean cover (MC) is the average 
cover of a species.  The dominance index (DI) is computed as the average of the 
three variables.  We computed DI for species that we considered to be 
potentially dominant based on two criteria.  Potentially dominant species must 
be “influential” in at least one plot and be present in at least 1/3 of the plots in a 
wetland of interest. 
 
After the DI was computed for each of the potentially dominant species, we 
selected dominant species using mean DI as a cut-off.  Species with DI above 
the mean were dominant.  Then, using the mean value as a cut-off to 
dichotomize each of the three components of the DI into “high” and “low” 
values, we differentiated seven forms of dominance comparable to Rabinowitz’s 
(1981) seven forms of rarity (Table 1).  In this way, we assigned a dominance 
form to each occurrence of a dominant species.  
 
Table 1.  Framework for 7 forms of dominance based on the dichotomization of 
3 attributes. 
 

 MSS High MSS Low 
 MC High MC Low MC High MC Low 

THC High 1. 
Monotype 

3. 
Compress

ed 

5.  
Matrix 

7. 
Patchy 

THC Low 2. 
Ubiquitous 

4.  
Aberrant 

6.  
Diffuse 
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dominant 

 
 



0

5

10

15

20

25

Ty
ph

a

C
al

 c
an

Ph
a 

ar
u

C
ar

 la
s

C
ar

 la
c

Im
p 

ca
p

C
ar

 st
r

M
yr

 g
al

Sp
a 

eu
r

Ti
m

es
 D

om
in

an
t

Patchy Form
Diffuse Form
Matrix Form
Aberrant Form
Compressed Form
Ubiquitous Form
Monotype Form

Results and Discussion 
 
For vegetation data in the GLEI database, mean DI found 35 species to be 
dominant.  Eighteen showed monotype form, 4 showed ubiquitous form, 12 
showed compressed form, 2 showed aberrant form, 14 showed matrix form, 1 
showed diffuse form, and 13 showed patchy form.  Monotype form and matrix 
form were the most common dominance forms among species that were 
dominant in four or more wetlands.  Invasive Typha (Typha angustifolia L. and 
Typha x glauca Godr. combined), Carex stricta Lam., Phalaris arundinacea L. 
and Calamagrostis canadensis (Michx.) P. Beauv. showed monotype form more 
often than matrix form with monotype to matrix form ratios of 14:3, 2:1, 2:1 and 
4:3, respectively.  Carex lasiocarpa Ehrh. subsp. americana (Fernald) D.Löve & 
Bernard and Carex lacustris Willd. showed matrix form more often than 
monotype form with monotype to matrix form ratios of 1:5 and 1:3, 
respectively.  However, Myrica gale L., a shrub, did not show monotype form in 
any wetland.  Impatiens capensis Meerb., an annual, never showed matrix form 
(Fig. 1). 
 

 
Figure 1. The number of 
times a species showed the 
seven forms of dominance.  
Species names are 
abbreviated using the first 3 
letters of the genus and 
species.  
 

 
Our results support our first hypothesis; individual species showed different 
dominance forms in different locations.  For example, Calamagrostis 
canadensis showed five forms among ten wetlands and Sparganium eurycarpum 
showed a different form in each of the four wetlands in which it was dominant.  
However, some species predominantly displayed one form.  Invasive Typha 
showed monotype form in 14 of the 20 wetlands in which it was dominant, and 
Carex lasiocarpa showed matrix form in 5 out 6 (Fig. 1).  Thus, dominant form 
was a function of both species and location.   
 
Our second hypothesis, that forms of dominance can be associated with 
anthropogenic stress, is also supported by our results.  A Kruskal-Wallis test 
showed that the median stressor scores for wetlands in which different 
dominance forms occurred were significantly different in the agriculture (P = 
0.005), land cover (P = 0.008) and point source (P = 0.052) categories, but not in 
the population density category (P = 0.215).  Based on Mann-Whitney pair-wise 
tests, matrix form occurred in wetlands that have lower nutrient input from 
agriculture than monotype form, were surrounded by more forested land than 
monotype and compressed forms, and had lower loading from point sources than 



compressed form.  On the other hand, compressed form occurred in wetlands 
that were surrounded by more agricultural land than patchy and matrix forms, 
and had higher loading from point sources than matrix form.  Similarly, 
monotype form occurred in wetlands with higher nutrient input from agriculture 
and that were surrounded by more agricultural land than matrix form.   
 
Other studies have shown changes in the behavior of dominant species with 
anthropogenic stress.  Werner and Zedler (2002) showed that wet meadows with 
heavy sedimentation had low species richness and speculated that the sediment 
disadvantaged native sedges while it gave Phalaris arundinacea an advantage. 
This pattern was then demonstrated experimentally by Kercher and Zedler 
(2004). Similarly, Woo and Zedler (2002) showed an increase in density and 
height of Typha x glauca with fertilizer additions, but no response by C. stricta.  
Differences in forms of dominance across wetlands and/or changes in form over 
time may indicate differences and changes in abiotic attributes of communities 
such as nutrient availability and sediment addition.  
 
While differences were significant, dominance forms showed much overlap in 
the stressor scores of wetlands in which they occurred.  The characteristics of 
individual dominant species could account for the wide variation in stressor 
scores associated with a given dominance form.  In addition, the stressor 
variables that contributed to the stressor scores were computed for a large area 
surrounding each wetland, and the precise relationship between them and the 
wetland is unclear.  Direct environmental sampling would be required to directly 
relate species, anthropogenic stress and forms of dominance.  Differences in 
wetland setting unrelated to anthropogenic stress, like climate and 
geomorphology, might also influence dominance forms.   
 
We suggest that the use of DI as an indicator would have an advantage over 
simply tracking changes in the identity of dominant species.  As conditions in 
coastal wetlands change, DI and the form of dominance would also be expected 
to change.  As human development increases, nutrient and sediment inputs and 
hydroperiods also change.  In the long term and at a large scale, global climate 
change alters weather patterns.  Coastal wetland species will respond to such 
changes, and dominance forms will likely shift, either because the behavior of 
the dominant species changes or because other species become dominant.  Our 
DI can track changes in dominance form, indicating changes beyond those 
assessed by diversity indices and composition.  
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Abstract 
 

Rookery Bay National Estuarine Research Reserve (RBNERR), located just 
south of Naples, Florida, has experienced large fluctuations of freshwater 
inflow, which has had a significant impact on fish and invertebrate species 
within the estuary.  Historically, Rookery Bay had freshwater inflows of 2,500 
cubic feet per second per month (cfs/month), but during the early 1990s, the 
inflows regularly exceeded 10,000 cfs/month. Maintaining salinity levels is 
crucial to conserving and protecting estuarine habitats of Rookery Bay.  The 
Florida Department of Environmental Protection, the Florida Fish and Wildlife 
Conservation Commission, and the University of South Florida collaborated to 
determine optimal freshwater inflow from an upstream weir, a dam-like 
structure that regulates freshwater entering the estuary.  Habitat suitability 
modeling (HSM), using Geographic Information Systems (GIS), was applied to 
predict seasonal spatial distributions and relative abundance of estuarine species 
by life stage across Rookery Bay.  Physical parameters, such as salinity, 
dissolved oxygen, bottom type, temperature, and depth were mapped across the 
estuary.  These physical parameters are the habitat layers associated with the 
model; the habitat affinities for key species are derived from previous HSM 
work conducted in Charlotte Harbor (a nearby estuary).  Model results measure 
changes in suitability under different flow scenarios.  This study will provide 
water managers further information to better regulate water flow through the 
weir.  

 
Introduction 

 
Watersheds in South Florida have been extensively altered through the 
channelization of streams and water diversions.  The effects of these 
hydrological changes on aquatic communities are not well understood (Browder 
et al. 1986; Sklar and Browder 1998). A number of studies in Florida clearly 
demonstrate the need to manage freshwater inflow into estuaries in order to 
protect marine resources (Browder 1985, 1991; Browder et al. 1999, 2002).  The 
Florida Marine Research Institute (FMRI) has developed GIS-based habitat 
suitability models (HSM) to predict spatial distributions and relative abundance 



of estuarine species (Rubec et al. 1998a, 1999, 2001, 2003).  The present study 
was conducted to demonstrate the use of HSM to assess the impacts of changes 
in freshwater inflows on estuarine species.  The information gathered could be 
used to maintain salinity and temperature regimes in Rookery Bay similar to 
those found in nearby Fakahatchee Bay, an estuary with natural sheet flow and 
one that has had historically similar flow conditions to that of Rookery Bay.  

 
Methods 

 
Environmental conditions in Rookery Bay were modeled spatially to predict the 
impact of different freshwater inflow conditions on keystone species of fish and 
macro-invertebrates. The project involved data collection, data integration, and 
mapping of water-column and benthic habitats using GIS.  Bottom type and 
bathymetry were determined using sidescan and vertical sonar systems.  
Existing salinity, temperature, and dissolved oxygen patterns in the two estuaries 
were mapped seasonally.  
 
Habitat affinities for eleven estuarine species of fish and macro-invertebrates 
were determined from 8.5 years of fisheries-independent monitoring data 
gathered in Charlotte Harbor.  Abundance indices from Charlotte Harbor were 
used with the habitat layers in Rookery Bay to perform GIS-based HSM 
modeling.  Predicting the spatial distributions and relative abundance of each 
estuarine species by life stage across Rookery Bay during the spring (March-
May) and summer (June-August) seasons.  HSM analyses were conducted to 
spatially compare the impact of several inflow conditions on species life stages 
at two time periods (August 2002, July 2003) during the summer season.  
Temporally limited fisheries monitoring data gathered by monthly trawling in 
Rookery Bay from 2000 to 2003 were used to verify the HSM analyses for 
representative species life stages. 
 
The spatial modeling is an innovative integrated approach to assess short-term 
impacts on coastal ecosystems. The HSM approach has been evaluated by FWC-
FMRI and NOAA (Christensen et al. 1997; Brown et al. 1997; Rubec et al. 
1998a,1999; Brown et al. 2000, Rubec et al. 2001, 2003; Clark et al. 2003).  One 
of its main strengths is its ability to integrate data from a wide variety of sources 
having different themes and formats.  It can allow the prediction of species 
distributions from habitat layers for estuaries that lack fisheries-independent 
monitoring (FIM) programs.  Information on habitat affinities can be transferred 
between estuaries using derived catch per unit effort (CPUE) functions fitted 
across environmental gradients.  One of the main goals of the present study was 
to map geographic distributions of marine fish and macro-invertebrate species 
by young-of-year, juvenile, and adult life stages for spring and summer seasons 
in Rookery Bay.  This mapping effort is dependent upon having indices of 
relative abundance of each species across environmental gradients.  Ideally, 
these indices would be obtained from a long-term FIM program in Rookery Bay;   
however, none exists.  Consequently, we used suitability functions derived from 



analyses of FIM data gathered in Charlotte Harbor.  The HSM analyses involved 
development of suitability functions by fitting splines to mean catch rates 
(CPUEs) across environmental gradients for each species life stage within 
Charlotte Harbor (Rubec et al. 2003).  First, station-specific, gear-corrected 
CPUEs were computed using gear correction factors created by Ault and Smith 
(2000). Then, mean CPUEs were computed within seasons across each 
environmental gradient. Splines (variable lambda) were fitted to mean CPUEs 
across gradients of salinity, temperature, dissolved oxygen, and depth.  The 
means were computed by 1 g/L salinity, 1oC temperature, and 1 mg/L dissolved 
oxygen, and 1-m depth intervals across each respective gradient. Mean CPUEs, 
within each season, also were computed by Sand, Mud, and Submerged Aquatic 
Vegetation bottom type classes. The fitted CPUE values across each respective 
gradient were placed in look-up tables within the GIS to facilitate HSM 
analyses.  
 
The geometric mean algorithm was used to compute composite suitability values 
in order to create predicted seasonal HSM maps in Rookery Bay.  Composite 
HSM values within each cell were computed as the geometric mean of the 
suitability values associated with the habitat layers for n environmental factors. 
Each HSM value was derived from abundance indices associated with five 
habitat layers.  

HSM= ( Π CPUEi)1/n 

 
Along with habitat layers for depth and bottom type derived from the work by 
University of South Florida (Locker and Wright, 2003), mapped habitat layers 
for temperature, salinity, and dissolved oxygen were used associated with the 
suitability values to model species distributions for each life stage in Rookery 
Bay. The predicted CPUE grids were scaled to 10 by dividing all the values in 
the predicted grid by the largest value of each grid; and multiplying the derived 
values by ten.  Then, the predicted HSM values were classified into four equal 
CPUE ranges to create four predicted suitability zones. This allowed us to 
compare the impact of changes in freshwater inflow into the Rookery Bay 
system.  Changes in suitable areas in the estuary, associated with changes in 
inflow, have been used to determine whether or not salinity changes were 
beneficial or not for various estuarine species life stages (Graph 1).  



 
Graph 1. The graph above shows suitability zones by percent of the total area.  

 
 

Discussion/Results  
 

The main focus of the present study was to conduct HSM using habitat layers 
from Rookery Bay with abundance indices (CPUEs) transferred from Charlotte 
Harbor. We conducted HSM to predict spatial distributions and relative 
abundance of estuarine species life stages in Rookery Bay. The HSM were 
conducted over three time periods ordered according to progressively decreasing 
salinity in the estuary. The modeling was successful in demonstrating that most 
of the 22 life stages of 11 species modeled responded to changes in salinity, 
which are indirectly related to changes in freshwater inflow. 
 
Further studies are needed to develop a circulation model that takes into account 
tidal variation in the estuary.  Additional research is needed to refine the 
modeling by linking the HSM to both the circulation model and to stream 
gauging at the upstream weir. Then, it would be possible to predict habitat 
suitability directly from inflow patterns. 
 
At present, it appears that a number of estuarine species would benefit from 
more freshwater inflow into the Rookery Bay system during the latter part of the 
wet season (August and September). Further research is needed to define the 
salinity conditions that might be achieved in the Rookery Bay system by water 
diversions in the watershed and by fine-tuning the flow through the upstream 
weir.  
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Coastal communities are experiencing extraordinary population growth. At the 
same time, the land on which these communities are built is vanishing. With 
storms eroding the nation’s shorelines, coastal homeowners are facing the 
possibility of watching their property wash out to sea. Consequently, it has 
become essential that coastal communities develop strategies for maintaining the 
beaches that attract so many of their residents and visitors.  
 
Many coastal communities have a number of options to manage beach erosion, 
including structural and non-structural solutions. In 1986, the State of North 
Carolina’s Division of Coastal Management Coastal Resource Commission set 
guidelines to ban hard oceanfront structures such as jetties, groins and seawalls. 
In 2003, the North Carolina State Legislature passed legislation making hard 
oceanfront structures illegal. As a result, North Carolina relies on other forms of 
beach protection such as beach nourishment to maintain oceanfront beaches.  
 
Many coastal communities are dependent upon the nourishment of local beaches 
to provide both direct and indirect economic benefits.  Recent severe storm 
cycles and chronic beach erosion that threaten beach communities have initiated 
increasing interest in oceanfront beach nourishment efforts. Federal funding 
plays a considerable role in supporting beach nourishment projects, and one of 
the requirements for approval of federal shore protection projects is the 
provision of adequate public access  
 
Federal involvement in shore protection developed historically with the intent to 
stabilize, protect or restore beaches. U.S. Army Corps of Engineers (USACE) 
shore protection projects are formulated to provide hurricane and storm damage 
reduction.  Federally sponsored nourishment projects require sufficient parking 
facilities for the general public (including non-resident users) located reasonably 
near and accessible to the project beaches. Specifically, the stipulation is that 
communities petitioning the federal government for a beach nourishment project 
must provide public access along the shoreline at a distance of no more than 0.5 
miles apart and parking within at least 0.25 miles from the access point.  Lack of 
provision of these facilities may constitute a restriction on public access and use, 
thereby precluding eligibility for USACE participation. Generally, parking on 
free or practical terms should be available within a reasonable walking distance 
of the beach. 



The U.S. Army Corps of Engineers participates only in those projects 
formulated exclusively for hurricane and storm damage reduction, and justified 
based primarily on damage reduction benefits or a combination of damage 
reduction benefits plus, at most, a like amount of incidental recreation benefit.  
This recreation benefit may not be more than fifty percent of costs.  It is also 
intended that beaches receiving public aid should not provide exclusively private 
benefits. Whenever a hurricane and storm damage reduction project involves 
beach improvements, real estate interest to insure public use of the Federal 
project is required.   
 
In order to determine the incidental recreation benefit of beach nourishment 
projects and the governmental and public perceptions concerning the adequacy 
of public access to select beaches in North Carolina, researchers from the 
Department of Health and Applied Human Sciences, and the Department of 
Environmental Studies at the University of North Carolina at Wilmington are 
undertaking a U.S. Army Corps of Engineers funded analysis of 67 miles of 
oceanfront beaches in the southeastern section of the state from summer 2003 
through summer 2004.  The project consists of six distinct, but interrelated 
phases: 1) on-site field surveys, 2) parking space counts, 3) aerial photography, 
4) a telephone survey, 5) a survey and review of secondary sources, and 6) focus 
groups.   
 
The objectives of the study are to: 1) develop a methodology for predicting 
annual and peak visitation at the subject beaches which requires development of 
a method of determining the area of influence and a method for predicting 
visitation from that area; 2) evaluate and recommend the best method to 
determine the recreation value of visitation (National Economic Development 
Benefits, or NED) and create a survey instrument to collect the appropriate data 
to support the recommended evaluation method; and, 3) develop a method for 
determining parking space and distribution requirements to support anticipated 
visitation. 
 
The research strategy includes the use of: 1) parking space counts, on-site field 
surveys and aerial photography, the collection, review and analysis of secondary 
data; a telephone survey and focus groups to meet the objective for developing a 
methodology to predict annual and peak visitation at the subject beaches; 2) on-
site field surveys; the collection, review and analysis of secondary data; and, a 
telephone survey to meet the objective of evaluating and recommending the best 
method to determine the recreation value of visitation (NED Benefits) and to 
create a survey instrument to collect the appropriate data to support the 
recommended evaluation method; and, 3) parking space counts, on-site field 
surveys, a telephone survey and focus groups to meet the objective of 
developing a method for determining parking space and distribution 
requirements to support anticipated visitation. 
 



The remainder of this paper will discuss the advantages and disadvantages of the 
use of focus groups to obtain information about coastal community beach access 
needs in southeastern North Carolina.   
 
Initially, three groups of major stakeholders in the arena of beach access were 
identified: municipal governments, coastal community and business leaders, and 
citizens.  However, drawbacks of focus group research include potential conflict 
in politically volatile situations, as well as the lack of confidentiality in group 
settings.  Therefore, the researchers chose to conduct focus groups incorporating 
only municipal officials from the study areas.  This design is further supported 
because data from the two other major stakeholder groups were retrieved during 
the on-site survey and telephone survey portions of the study. 
 
Focus group design is crucial to success.  A total of four groups will be 
convened during the study: one for each beach region.  The exception is one 
location that will have two groups because that region is divided by a large 
waterway, potentially making travel an issue to participants. 
 
Focus group participants were chosen utilizing a “snowball sampling” approach.  
This sample is obtained by contacting each participant the researchers have 
identified and then asking this contact for the names of any other persons 
(within the realm of municipal government) that may have a significant interest 
in beach access in the study areas.  These individuals are then contacted and 
asked the same question.  When the process no longer provides the researchers 
with new names, an assurance that all major stakeholders with a significant 
interest have been contacted exists.  This approach was chosen because those 
persons active in any matter of public concern within a community are likely to 
know each other. 
 
Prior to beginning the session, each member of the focus groups will be asked to 
fill out a survey similar to the on-site and telephone survey models.  This action 
will serve two purposes.  First, the data gathered here can be compared to the 
data received in the earlier phases of the study; and, second, the data will also 
provide a stepping-stone into the focus group discussions.  Providing this survey 
will help group members begin thinking about the issues associated with beach 
access, as well as prompt them to discuss issues that may previously have been 
overlooked.   
 
Focus groups will be conducted during the spring months of 2004 and will 
concentrate on forecasting beach usage, current trends and expectations for the 
respective beach communities.  The focus groups will include municipal 
officials involved in beach nourishment, planning or management.  A moderator 
will be utilized to keep the group on target and to facilitate the discussion.  This 
moderator will also create a non-threatening supportive environment that will 
allow ideas, views, thoughts and interaction among all group members to occur. 
 



Focus groups are but one type of qualitative research, best used for the depth as 
opposed to the quantity of information derived.  Focus groups will allow 
researchers to ascertain underlying motivations, attitudes and perceptions of 
municipal officials toward beach nourishment, access and parking.  Given that 
focus groups have not been conducted at the time of this paper, results will be 
discussed in detail in the coming months. 
 
These focus groups, coupled with the on-site and telephone surveys, will 
ultimately allow researchers to identify any discrepancies between the views of 
municipal officials and beach users regarding parking and access.  The 
identification of any possible discrepancy will be critical to resolving 
southeastern North Carolina’s coastal communities’ fight for nourishment funds. 
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MONITORING ON THE COAST 
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Abstract 
 
The National Park System includes more than 70 coastal parks, seashores, 
lakeshores, and monuments along nearly 5,000 miles of ocean and Great Lakes 
shoreline. These sites protect 35 million acres of the nation's prime coastal 
habitat, including more than 3 million acres of submerged lands and waters. 
Place-based conservation strategies require that stewards know and understand 
the targeted ecosystems, restore impaired resources, protect the ecosystems, and 
connect people wholeheartedly to the places. These actions are the cornerstones 
of stewardship: know, restore, protect, and connect. Knowledge of ecosystem 
structure and functioning is first among equals in stewardship. Monitoring the 
ecological equivalent of medical 'vital signs' is the quickest, surest, and cheapest 
way to discover and track ecosystem dynamics. Monitoring ecological 'vital 
signs' can determine status and trends of ecosystem integrity and establish limits 
of normal variation. It can also provide early warnings of situations that require 
intervention, and help frame research questions to determine chains of cause and 
consequence. The power and probabilistic nature of biological interactions in 
ecosystems preclude effective use of deterministic modeling to predict 
ecosystem behavior. Therefore, ongoing monitoring is required to reliably 
increase knowledge of system dynamics. The National Park Service has begun 
to identify and monitor the ecological equivalent of medical 'vital signs' in 32 
networks of 270 parks. Eleven of these networks are composed largely of 
coastal parks. The National Park Service seeks opportunities to partner with 
other agencies and institutions in the stewardship and monitoring of our coastal 
parks. 
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AGENCIES AND THE ROLE OF LOCAL GOVERNMENTS IN 
SHORELINE ACCESS PROGRAM EVALUATION 
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Why Local Governments Matter 
 

Intergovernmental policy evaluations typically focus on federal-state 
relationships and federal policy legislation. Evaluations of state shoreline access 
programs continue to follow this pattern.  Previous reviews of public access 
have dealt with how well state programs meet or fail to meet federal Coastal 
Zone Management Act (CZMA) goals.  The intent of this research design is to 
demonstrate how public shoreline access program evaluations can be improved 
by extending the scope of program evaluations to include the use of quantifiable 
measures within the context of state-local relationships. A better awareness of 
state and local relationships is critical for a complete understanding of the nature 
of public shoreline access programs in order to effectively examine state policy 
implementation at the community level. 
 
Section 309 of the Coastal Zone Management Act, as amended, emphasizes the 
need for states to provide opportunities for public access to coastal areas for 
recreational, historical, aesthetic, ecological, and cultural values.  The federal 
law requires each state to establish legislation to protect public beach access in 
order to receive CAMA planning funds.  The National Oceanic and Atmospheric 
Administration (NOAA) reports that coastal states provide varied levels of 
support for meeting public access goals, ranging from low to high (NOAA 1999: 
2).  But no particular sources of discrepancies among coastal management 
programs were identified by NOAA.  Little or no analysis of shoreline access 
programs exists for most states beyond the NOAA report.  Furthermore, 
virtually no research has been published on the relationships between state 
agencies and local governments in the implementation of shoreline access 
programs.   
 

The Need for Local Level Evaluations 
 
Previous shoreline public access evaluations only reviewed how well each state 
agency met federal objectives. Little attention was given to local government 
programs, despite acknowledgement that local governments are the “primary 
implementers of state coastal policies and programs” through the use of land use 
powers and infrastructure improvements (Hershman et al 113). Clearly the role 
of local governments is important in the provision of coastal management 
programs. Local jurisdictions are ultimately responsible for shoreline access 
program implementation. Local budgets provide the funds and staff that impact 



public access development and daily maintenance of public access sites. Since 
local governments are “creatures of the state,” local implementation naturally 
involves a reciprocal relationship with state governments. Local governments 
get grants and technical support from state governments while the states get 
successful state policy implementation at the local level (Goggin et al 34). 
Research on a regionally constrained set of states’ political, economic, and 
administrative dimensions involved in the provision of public shoreline access 
programs should provide insight into meaningful quantitative indicators that 
could be used to develop national database.  We intend to examine four 
contiguous states in the Southeast. 
 
The intent of the research is to demonstrate that evaluation of public shoreline 
access programs must extend beyond the scope of federal-state relationships to 
the use of quantifiable measures within the context of state-local relationships in 
order to fully understand the nature of public shoreline access programs and to 
effectively examine their success or failure. State programs provide funding 
and/or technical assistance, but it is ultimately the local jurisdiction’s 
responsibility to provide additional funding, staffing, and policy support for 
continued beach access implementation.  However, funding and staff allocation 
is a value-laden and political process that produces substantial variation in local 
policies for shoreline access.  Coastal management researchers interested in 
shoreline public access need to address those variables that contribute most to 
successful program implementation.  Public access program implementation is 
specifically affected by state-local political dynamics, extent and type of 
financial and technical support, legal interpretations, and local enforcement of 
state regulations, among other things. 
 
Statistical analysis is needed to develop quantifiable measures that permit 
classification of those components of shoreline public access programs that are 
indicative of successful or unsuccessful implementation.  Measures are needed 
that provide information on public access programs found in each state, based 
on the structure of the respective program.  Appropriate indicators could be 
classified into general categories such as organizational capacity, economic 
capacity, legal capacity, geographic and population indicators, as well as 
political indicators. 
 
 Because of variability in state programs, the type and number of each 
community’s public access should be compared with individual state mandates. 
Such comparisons could be used as dependent variables for statistical analysis of 
relationships between local government independent variables and successful 
program implementation.  Further statistical analysis could be used to determine 
the effect of the interaction of state agency inducements and constraints on 
successful program implementation. 
  
 



Management Issues in Shoreline Access Programs 
 
Most studies of the public trust doctrine focus attention on legal interpretation or 
case law analysis. An extensive literature review identified only one study that 
examined community relationships with regard to implementation of shoreline 
access, but even this study focused on the relationship of the courts to local 
agencies. Shoreline public access evaluation requires expansion beyond legal the 
legal dimensions. A critical assessment of the management and oversight of 
existing state programs including local government obligations and statutory 
authority is also essential for the evaluation of public trust implementation.  
 
As a part of the CAMA Section 309 grant process, all state coastal programs 
must develop assessment methods that provide a comprehensive review of 
Section 309 funded activities that identify specific impediments or needs, and to 
present a general assessment of the adequacy of the State’s programs. However, 
such assessments simply conclude with a program ranking of high, medium, or 
low, based on the program’s importance within the State, the need to improve 
the State’s ability to manage the program, and the suitability of using the Section 
309 program to address the programs’ goals (NOAA 1999).  NOAA ranked 
Florida, North Carolina and South Carolina’s commitment to shoreline access 
programs as medium, low, and high, respectively (Georgia’s program was not 
implemented until 1988, so it was not included in the study). 
 
These rankings pose an interesting question: If Florida, South Carolina, and 
North Carolina all have statutory authority and financial assistance from Section 
309, then what factors affect implementation to the extent that these rankings are 
so different? Further, how do these states compare with Georgia which does not 
exercise legal authority for state shoreline access programs and leaves the issue 
of providing shoreline access solely to local jurisdictions? 
 
Existing evaluation mechanisms associated with CZMA do not provide a 
standard evaluation methodology for shoreline public access that would permit 
comparison of state programs (Pogue and Lee 20). Indicators used in previous 
state evaluations vary considerably among coastal management agencies. 
Existing CAMA requirements simply require a state to assess what it considers 
to be important aspects of providing shoreline access for that state. Authors of 
The Effectiveness of Coastal Zone Management in the United States, reviewed 
the 1997 Coastal Zone Management Effectiveness Study (CZMES) and found 
overall that the objectives of CZMA were being met in coastal states.  But there 
is still a need for “outcome monitoring” where a variety of issues are analyzed 
as desired outcomes and not as objectives to meet CZMA requirements 
(Hershman et al. 45). Monitoring should include a needs assessment for the 
variety, type, amount and location of shoreline access, and a comprehensive 
monitoring system of state and local processes (Hershman et. al.  114). Pam 
Pogue and Virginia Lee (1999:22), as authors of the CZMES study, further 
determined that shoreline access program evaluations require additional 



evaluation tools, including creation of a national clearinghouse for shoreline 
access  program data, development of standardized measurements, and provision 
of information nationally (Pogue and Lee 22).  Furthermore, comparison of state 
programs is not possible without standardized indicators because there is no 
control for local program differences. 
 
Shoreline public access program evaluations identify such information as state-
level funds and state agency organization for the number of accesses created per 
mile of shoreline (NOAA).  Such indicators do not adequately reflect 
relationships between individual state agencies and local governments. 
Additional indicators need to be developed that focus on local inducements and 
constraints and are based on standardized local data, such as staff and budgets.  
 
A further complicating factor in research on shoreline access is state variation in 
interpretation of the public trust doctrine.  Partially as a result of the federal 
CZMA legislation, many states have laws that specifically define the nature and 
role of public shoreline access (Campbell). States like North Carolina and 
Texas, for example, established coastal management agencies responsible for 
providing funding opportunities and technical assistance to communities for the 
implementation of shoreline access.  
The public trust doctrine defines lands that are not subject to private ownership, 
and to which the public has a right to access (Archer et al 5). Public trust 
definitions vary from state to state, and the interpretation differences affect 
identification of access types and amount (Kalo 1879). Local public access 
evaluations should incorporate legal public trust definitions as intervening 
variables that help explain state program success or failure. For example, states 
could be classified as “high tide” or “low tide” states, where the public trust 
lands and waters extend from the mean high or mean low tide line seaward.  For 
example, California, a “high tide” state only requires that the public has access 
to the “wet sand” beach seaward of the low tide line and areas of “dry sand” 
beach above the low tide line can be held in private ownership (Slade 255). 
Other states define shoreline access as sandy beach environments only, while 
others include estuaries, rivers, and some lakes and ponds (Archer 21). Such 
public trust implementation differences also affect local government program 
implementation. 

 
Local Government Indicators for Shoreline Access Evaluation 

 
Existing public access data is difficult to analyze, because there is no 
standardized evaluation framework. The 1997 Coastal Zone Management 
Effectiveness Study (NOAA 1999) found that the greatest limitation to 
conducting shoreline access evaluation is the absence of a national database of 
state coastal beach access program evaluations. Participating states and 
territories do not have any standardized data collection requirements. Therefore, 
it is impossible to document over time how much shoreline access exists as a 
result of CZMA-related activity (Pogue and Lee 19). To aid in the construction 



of a national database, we first need to develop shoreline access evaluations that 
focus on local government implementation that will help our understanding of 
state policy in two ways. First, it will further our understanding of state and local 
governments’ relationships in local implementation of state programs. Second, 
use of statistical analysis as an evaluation tool will help fill a public shoreline 
evaluation data gap that exists in coastal management literature. Creation of an 
indicator matrix that reflects quantitative analysis of shoreline access variables 
that controls for variations in legal authority will facilitate database development 
and needs assessment not present in current literature. Furthermore, data 
collected for a national information base can provide a basis for a comparative 
analysis that could be replicated in other studies, provide a predictive matrix for 
the evaluation of shoreline public access programs that can be used in coastal 
management programs worldwide 
 
 
 

Conclusion 
 
Analysis of state and local government inducements and constraints will help to 
meet the need for better public access program evaluation.  Use of data from 
common local government sources is important for outreach programs because it 
would help to provide an evaluation framework based on easily identifiable 
indicators found in all communities, regardless of size. Such standardized 
indicators would be useful for quantitative analysis of public access programs.  
Such evaluations would provide coastal managers with better insight into what 
incentives and constraints at both the local and state levels are important for the 
provision of public shoreline access programs that meet or exceed defined state 
policies. This information could be used by managers to provide 
recommendations for improved public policy development, program 
administration, and community outreach to protect, preserve and enhance public 
shoreline access.  
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Collaborative coastal governance 
 
Local residents requested assistance from the Division of Aquatic Resources 
(DAR) in 1988 after observing drastic declines in fish and invertebrates due to 
increasing human pressure on the Wai’Opae tide pools on the east coast of the 
Island of Hawai’i.  DAR surveyed the fish and encouraged the concerned public 
to reach out to all stakeholder groups and reach consensus on how to protect the 
tide pools.  The community held 16 meetings in connection with DAR and 
reached out to fishers, commercial tour operators and Hawaiian activists.  DAR 
prepared a draft administrative rule to create a Marine Life Conservation District 
(MLCD) and held two public hearings.  A local community association testified 
at the hearings that the MLCD designation would enhance their ability to obtain 
grant funds to enable them to assist the state with: 1) public education and 
outreach; 2) water quality testing and restoration; 3) resource and human use 
monitoring; 4) litter and marine debris control; and 5) enforcement of the rules.  
The Board of Land and Natural Resources adopted the proposed rule, the 
attorney general reviewed it, and the Governor signed it into law effective June 
16, 2003.  The rule specifies that DAR intends to review the effectiveness of the 
rule within five years.  To continue the collaboration, DAR helped the local 
community start the Kapoho Reef Watch program, which uses private funds to 
assist DAR with signage, education outreach, litter control, and monitoring.  The 
Kapoho Reef Stewards were also trained by state conservation officers to 
properly document and notify them of violations in process so they can target 
enforcement actions, decrease poaching and increase voluntary compliance. 
 

Habitat and ecosystem-based management 
 
The MLCD was designed to protect, conserve and improve the unique marine 
resources of an important nursery on the east coast of Hawai’i Island.  The rules 
prohibit all harvest of marine life, except traditional and customary rights, and 
all commercial activities.  This contrasts with the statewide species-based rules 
that manage fisheries by limiting gear type, size and number of fish harvested, 
and open seasons for some species.  Surveys by DAR and the University of 
Hawai’i at Hilo (UHH) documented the area has rich coral growth and high 
coral and fish diversity, including an unusually high density of juvenile fish.  
There are at least 82 fish species, 10 species of coral, and 17 species of 
invertebrates.  The geomorphology is a barrier reef with shallow reef flat and 
extensive intertidal zone generally protected from surf by a seaward basalt ridge.  
The outer pools have excellent water circulation but some of the inner pools are 



poorly flushed and very brackish.  Deep pools support abundant and diverse 
coral and lava crevices provide refuge for many species.   
 

What to assess is based on risks and objectives at Wai’Opae tide pools 
 

The MLCD specifies that no person shall take, injure, kill, possess, or remove 
any marine life within the MLCD or take, alter, deface, destroy, possess, or 
remove any sand, coral, rock, or other geological feature, or specimen.  Damage 
to live coral occurs in the shallow pools as people wade, snorkel and kayak.  
Poaching occurs almost daily with hand and throw nets, poles and spears.  Since 
the MLCD became effective, the peak number of fishers recorded at one time 
within the MLCD was 39.  However, the average peak of 6 fishers at one time  
dropped to 3 by the fall of 2003.  The peak number of non-consumptive users at 
one time was 170, with an average peak of 60 on weekends and holidays 
(Kapoho Reef Watch data). Visitor use is expected to increase as tour guides and 
books market the MLCD as a “must-see” destination, based on past experience 
at ten other MLCDs statewide. 
 
Water quality tests by the local community documented Enterococcus bacteria 
levels exceed state standards for water recreation in tide pools closest to the 
homes or to areas used by visitors as informal “latrines” due to the lack of public 
facilities.  Increased nutrients may be entering the MLCD, which may increase 
macro algae to the detriment of coral and species dependent on coral.   
 
What to assess should be based on objectives and desired future conditions.  
DAR is developing a management plan for the MLCD.  Two objectives in the 
draft plan are: 1) monitor the effectiveness of the MLCD to protect, conserve 
and improve the marine resources within the MLCD using measurable indicators 
of success; and 2) manage public use to ensure the MLCD is effective.  The 
draft plan specifies the desired future condition as: 1) increased population 
densities and increasing average size and biomass of target fish and invertebrate 
species; 2) relatively pristine coral reef with a low percentage of dead, broken or 
diseased coral and no increase in algae; 3) more abundant large reproductively 
mature fish; and 4) the potential for a limited spillover effect by movement of 
eggs, larvae, juveniles or adults out of the MLCD to adjacent areas open for 
fishing, although this is not a stated purpose of the rule.   
 

Effectiveness measures 
 
The draft management plan recommends five effectiveness measures: fish 
species abundance and length/size class distribution; composition and structure 
of community; coral diversity, abundance and health; human use patterns and 
impact of visitors on the substrate; and water quality. 
 
 
 



How to measure effectiveness 
 
Discussions continue regarding how best to measure the effectiveness of the 
MLCD.  DAR and the UHH have collaborated in a monitoring program at 
Wai’Opae since 1999.  Dr. Bill Walsh (DAR), Dr. Leon Hallacher (UHH) and 
Dr. Brian Tissot (Washington State University - Vancouver) developed the 
initial protocols using eight 25m x 4m transects stratified by management 
regime (MLCD vs. open to fishing and commercial use) and placed in similar 
habitat with relatively abundant and diverse coral.  Fish surveys occurred 34 
times between July 1999 and February 2004.  Fish densities of all observed 
species are estimated by visual strip transect search along each of the deployed 
transect lines. The search of each line consists of two divers swimming side-by-
side on either side of the line, each surveying a column 2m wide by 4m high.  
On the outward-bound leg, larger planktivores and wide-ranging fishes within 
4m of the bottom are recorded.  On the return leg, fishes closely associated with 
the bottom, recruits, juveniles, and fishes hiding in cracks and crevices are 
recorded.  Fishes >25cm TL are recorded to nearest 5 cm while smaller fishes 
are recorded in 5cm bins. Fishes whose sizes indicate they have recently 
recruited are noted as “R”.  A 10-minute roving “free-swim” survey is also done 
by two divers in the vicinity of the four-transect site (≈ 5000m2) to record 
presence of fish species not observed on the transects.  Abundance data is also 
obtained for cleaner wrasses (Labroides phthirophagus), bluestripe snapper 
(Lutjanus kasmira), peacock grouper (Cephalopholis argus), crown of thorns 
(Acanthaster planci) and all species of terminal phase parrotfishes.   The plan is 
to continue this protocol but: 1) increase the frequency to once or twice a month 
to increase the power to detect change; and 2) use 12 transects stratified by 
management regime and by habitat type.  This increased effort will require on-
going collaboration between DAR, UHH and Reef Watch to be affordable. 

The DAR/UHH monitoring program also quantitatively describes the abundance 
and distribution of benthic elements at each transect with particular emphasis on 
changes in live coral coverage and composition and estimated abundance of 
macro algae and non-living substrata.  A quantitative video sampling method 
was initially used, but digital photographs were found to be more cost-effective.  
The plan is to photograph 20 frames along each 25m transect once a year and 
analyze them in the lab using PointCount at 50 random points per frame.  

DAR mapped the benthic habitat types using NOAA’s classification system for 
the Main Hawaiian Islands.  The following benthic habitats were documented 
and the maps will be used to finalize the locations of the long-term transects: 
 

• In the intertidal zone: emergent vegetation (hau or mangrove); 
submerged vegetation (sea grass); reef rubble; encrusting coralline 
algae; uncolonized volcanic rock/boulder; and artificial dredge/fill;  

• In the reef flat zone: uncolonized volcanic rock/boulder; colonized 
volcanic rock/boulder; aggregated coral; aggregated patch reef; macro 



algae; encrusting coralline algae; reef rubble; unconsolidated mud; and 
artificial dredge/fill; and 

• In the reef crest zone: uncolonized volcanic rock/boulder and colonized 
volcanic rock/boulder.  

 
DAR plans to conduct in-water focal observations of the type and frequency of 
substrate contact by visitors to the MLCD.  The results will be used to refine a 
draft map of the relative fragility of different areas to human use.  Relative 
fragility is based on benthic habitat type and mechanical fragility of coral 
species and water depth, with <2m having higher risk of damage.  DAR plans to 
systematically survey selected pools stratified by relative fragility and by 
management to record new coral breaks and bleached colonies once a month.   
 
Kapoho Reef Watch started monitoring coral, fish, invertebrates, algae, water 
quality and human use in May 2003.  DAR and UHH provided technical 
assistance to ensure the data would be credible, useful and comparable to their 
monitoring program. Collaboration between the three organizations has been 
facilitated by regular meetings to discuss monitoring questions, transect 
locations, protocols, sampling frequency, and funding opportunities.  Reef 
Watch uses the DAR/UHH protocols for fish and coral on 12 25mx4m transects 
stratified by management and habitat.  For water quality samples, they use 
Hawaii Department of Health’s protocol for Enterococcus, Whatman GF/C 
filters for Suspended Particulate Matter, and an YSI Model 85 Oxygen, 
Conductivity, Salinity,and Temperature meter.  Turbidity, fecal coliforms, 
streptococci, nitrate, nitrite, and phosphate may also be monitored if funds 
become available.  Settling plates may be placed at the water quality sample 
sites and periodically analyzed to determine fouling community biomass. 

DAR helped Reef Watch refine their human use protocol to record visitors in 
each of 14 discrete zones, which were delineated based on initial observations of 
use patterns.  Total visitors by activity type within each zone are counted for 
each 2-hr period between 10 am and 6 pm on weekends and holidays.  A 2-hr 
survey period was chosen due to the observed average turnover rate of visitors 
to the tide pools.  Data includes number of fishers by gear type (lay net, throw 
net, hand net, spear gun/Hawaiian sling, pole and line, hand gathering) and non-
consumptive users by activity (snorkeling, scuba diving, kayaking, picnicking, 
or other activities such as camping).  DAR hopes to conduct a total census of 
visitors on several weekend and mid-week days on the same days the 2-hr 
surveys occur in order to refine the total estimate of visitors to the MLCD. 

The Reef Watch project surveys mobile invertebrates twice a year along the 25m 
fish transects subdivided into 5m lengths and extending out 1m on alternating 
sides.  Divers record abundance and species of each invertebrate.  Data analysis 
uses ANOVA and Shannon-Weiner to determine species richness, diversity and 
abundance and differences between habitat zones and management regimes.  
They also survey the cover of macro algae by functional group once a year, 
however they plan to increase that to monthly due to seasonal variability.  They 



digitally photograph 20 0.25m square quadrats located randomly along each 25 
m fish transect, which are analyzed using PointCount or PhotoGrid.  Samples of 
possible invasive species are collected, preserved and provided to DAR for 
identification.  Statistical analysis includes ANOVA to compare percent cover 
between management regimes, habitat type, and categories of water quality.   
 

Use of data to inform and support MLCD management 
 
The monitoring protocols and results are being used to develop a management 
plan for the MLCD and a guidebook of methods communities can use to assist 
in management of marine protected areas.  The human use data is being used to 
document the relative intensity of use in discrete areas which, when overlaid 
with the biological transects, will help DAR interpret the biological data.  The 
human use data allows an estimate of total visitors to the MLCD and the control 
area at Wai’Opae tide pools by season and year.  The substrate contact and 
impact data and the map of relative habitat fragility will be used to refine public 
use management and identify areas that the public will be encouraged to avoid, 
so as to minimize the risk of coral damage associated with increasing visitor use.   
 
The biological data will be used to compare marine resources between 
management regimes and habitat types over time and under different levels of 
human use.  The fish data will be used to estimate species density per unit area, 
abundance profiles by size class, and recruitment timing as well as biomass for 
selective species.  Coral data will document species diversity, abundance and 
health.  Macro algae data will estimate abundance by functional group.  Mobile 
invertebrate data will estimate species diversity and abundance.  The biological 
data will increase our knowledge of the nursery value of Wai’Opae and enable 
DAR to report to the Board of Land and Natural Resources on the effectiveness 
of the MLCD compared to the statewide fishing rules in the control area.   
 
The Enterococcus data is being used by the community to help them improve 
their waste water management for public health reasons as well as to reduce 
nutrient input to the coral reef.  The other water quality data will be used to help 
understand the response of the tide pools to increased nutrients.  The algae data 
will also be used to identify potential locations where subsurface lava tubes 
discharge cesspool contents and locations of invasive species to allow for pro-
active eradication. 
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The National Estuary Program—Measuring Success 
 

Joseph N. Hall II,  U.S. Environmental Protection Agency 
 
 

Monitoring and Indicators 
 
The National Estuary Program (NEP) was established under Section 320 of the 
Water Quality Act of 1987 (amendments to the Clean Water Act) to “identify 
nationally significant estuaries that are threatened by pollution, development, or 
overuse; promote comprehensive planning for and conservation and 
management of, nationally significant estuaries.” Twenty-eight estuaries are 
currently included in the National Estuary Program. 
 
Under the NEP, the administrator of the U.S. Environmental Protection Agency 
(EPA) is authorized to convene management conferences that represent a 
partnership across federal, state, and local levels designed to reach a consensus 
on priority problems of the estuary, the causes of those problems, and the action 
that must be taken to correct those problems.  They also provide a mechanism 
for obtaining commitments to take action.  These commitments, reflected in the 
Comprehensive Conservation and Management Plan (CCMP), are a result of the 
NEP process.  An important part of the CCMP is the integrated regional 
monitoring plan.  
 
As part of the CCMP, the regional monitoring plan is used to evaluate the 
effectiveness of management actions by tracking both the programmatic and 
environmental progress of the NEP program.  Progress is tracked through the 
development of monitoring objectives based in turn on the management 
objectives of the CCMP.  Each monitoring plan must meet three interrelated 
objectives: to verify the predicted responses of the estuary to management 
actions, measure the effectiveness of programs implemented under the CCMP; 
and provide critical information for redirecting or refocusing the CCMP. 
 
Because effective monitoring is so crucial to successful implementation of the 
CCMP, the EPA’s Oceans and Coastal Protection Division (OCPD) began 
conducting monitoring workshops to aid the estuary programs in developing 
monitoring objectives and obtaining consensus on the overall monitoring plan. 
The first monitoring workshop was conducted in Galveston Bay in July 1992.  
Since then, workshops have been held for the Long Island Sound NEP, the New 
York-New Jersey Harbor NEP, San Juan NEP, Coastal Bend Bays and Estuaries 
Program, Albemarle-Pamlico NEP, Barataria-Terrebone NEP, Barnegat Bay 
Estuary Program, Delaware NEP, Great Lakes Program, Narragansett Bay NEP, 
Morro Bay NEP and Tillamook Bay.  These workshops lead to effective, strong 
regional monitoring plans for these programs.  The effectiveness of the 
workshop forum has proven successful and, as a result, the Coastal Management 
Branch (CMB) continued offering the workshop to the NEPs over the past year.  



The importance of monitoring has been highlighted by upper management and 
designated as a priority.   
 

Indicators 
 

 In addition, the development of a suite of environmental indicators that address 
site-specific, regional and national goals have become an important effort in 
support of the monitoring programs.  Several NEPs have utilized the workshop 
format and technical support to begin developing their specific indicators.  This 
effort has become a priority and has been highlighted as a requirement by 
OCPD.  Development of a guidance manual drawing on the experience of the 
successful NEP efforts is being considered to serve as a blueprint for other NEPs 
and other near coastal areas. 
 

Volunteer Monitoring 
 
As a part of the monitoring effort, the importance of volunteer monitoring has 
grown dramatically over the last ten years and in response, OCPD has sponsored 
a series of workshops designed to increase the capacity of volunteers in coastal 
areas.  These workshops have been very successful in aiding the NEPs in 
connecting with volunteers and improving the effectiveness of the programs.  
The workshops have addressed: quality assurance, field and laboratory methods 
sampling and analysis, coordination with federal, state and local officials, 
utilizing newspapers, TV and other media, recruiting and retaining volunteers, 
and financing. To reach the larger volunteer monitor base, the target audience is 
the volunteer monitoring leadership .  The workshops have been successful in 
meeting the goal of increasing the capacity of volunteer groups, but have also 
provided a valuable forum for connecting volunteers with other volunteer groups 
and federal, state and local organizations. Hosted by an NEP, the workshops 
have been given in most coastal areas. In addition, two international workshops 
were held.  OCPD has committed continued support to this effort.    
 

Environmental Information Management System (EIMS) 
 
OCPD has partnered with the EPA’s Office of Research and Development in 
providing a powerful web-based information management system in support of 
the NEP.  The system can store and provide easy access to critical information 
for anyone, world-wide.  The EIMS has proven an effective tool and OCPD has 
populated the system with the NEP CCMPs as a pilot effort.  OCPD  plans to 
continue this effort by targeting other critical documents for storage in the 
system, including: monitoring plans, NEP reviews, GIS files, special reports, 
watershed assessments, and other documents.   In addition, OCPD intends to 
work with ORD to establish EIMS search engines on NEP websites to enable 
automatic search results to be delivered directly to their website from the EIMS.   
 



Future support  is planned in four areas: 1) revising or refocusing monitoring 
plans; 2) developing indicators; 3) volunteer monitoring; and, 4) support of web-
based EIMS. 
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MEASURING POTENTIAL IMPACTS OF DREDGED MATERIAL 
DISPOSAL IN COASTAL SYSTEMS: WHO DECIDES? 

 
Drew A. Carey, CoastalVision 

 
 

Abstract 
 
I examine several parallel but distinct processes of participatory decision-
making in the selection of aquatic sites for dredged material disposal. In each 
case the management goals for aquatic resources and uses had to be balanced 
against needs of navigation-dependent industries. The regulatory framework for 
site selection and permitting of aquatic disposal of dredged material appears 
well entrenched. However, processes of local and regional governance actually 
create divergent approaches to decision-making. Despite the divergent decision-
making, extensive networking and sharing of measurement and monitoring 
techniques has led to convergent solutions across the country. These convergent 
solutions are constrained by regional characteristics of aquatic systems (water 
depth, sediment type and contamination, and coastline) and the relative 
importance and concentration of navigation-dependent industries. In most cases, 
it is the distinctive local decision-making process that fits available solutions 
into regional opportunities. Measurements of direct and indirect impacts from 
historical disposal events are often used to predict potential impacts from 
proposed actions. A general model will be proposed for decision-making based 
on measurable outcomes within the framework of existing governance 
structures. Case studies in site selection are drawn from Long Island Sound, 
Narragansett Bay, Rhode Island Sound, Buzzards Bay, Boston, Salem and 
Gloucester, MA and contrasted with decisions made in San Francisco, Seattle, 
Long Beach and Galveston. 
 
 



OFFSHORE WIND POWER AND THE PAPERS  
 

Robert Thompson, University of Rhode Island, Dept. of Marine Affairs 
 
 

While Denmark pioneered larger scale offshore wind power, the number of 
projects and proposals in the European Community, Canada, Central America, 
and the United States has grown rapidly. Even though offshore wind power 
offers clean, renewable energy, it can be controversial because it competes with 
other uses of coastal resources and might produce negative effects on the marine 
environment during construction and operation. As with any controversial 
coastal project, the media can play a critical role in shaping how the public 
understands the problem definitions and the acceptability of the project, 
mitigation measures, or project alternatives. This paper focuses on the media 
coverage of a proposal by Cape Wind Associates (Cape Wind) for an offshore 
wind power development in Nantucket Sound, which lies between Cape Cod 
and Martha’s Vineyard in Massachusetts. The author analyzed 47 newspaper 
articles, editorials, and op-ed pieces on the proposal that appeared in the Cape 
Cod Times, the Boston Globe, and the Providence Journal. This paper covers 
some of the initial findings of this analysis. 
 

Offshore wind power and the Cape Wind proposal 
 
In the quest for sustainable energy, a growing number of countries and 
companies are looking at the oceans as locations for power generation (Pelc and 
Fujita 2002). Of the various ocean-based renewable energy technologies, 
offshore wind power has been the most aggressively pursued, with large projects 
either on line, under construction, or proposed in Ireland, Denmark, England, 
Germany, Sweden, the Netherlands, Belgium, Spain, Canada, Central America, 
and the United States (Beurskens and de Noord 2003). Cape Wind, which is 
based in Massachusetts, initially proposed to build 170 wind turbines within an 
approximately 28 square mile area on Horseshoe Shoal in Nantucket Sound. At 
peak capacity, the turbines could produce 420 megawatts of electricity. 
Disagreement exists over the likely average daily electrical production. Due to 
improvements in turbine technology, the number of turbines was reduced to 130 
and the project area was reduced to approximately 24 square miles, while the 
output projections remained the same. The windmills would measure 426 feet 
from the surface of the water to the tip of a blade pointing directly upward. 
Horseshoe Shoal was chosen because it is relatively shallow and somewhat 
protected from storm waves by Cape Cod and Martha’s Vineyard. The project 
would also be visible from local beaches and the vacation homes of some of 
America’s most powerful people. For example, the wind turbines would be 
about 6 miles offshore from the Kennedy family compound. The Alliance to 
Protect Nantucket Sound (the Alliance) formed to oppose the Cape Wind 
proposal. Among other things, the Alliance argued that the project would hurt 



tourism because it would be aesthetically unappealing, impair navigation, kill 
birds, and negatively affect marine life. 
 

The why, how, and what of the Cape Wind case study 
 
The author chose to examine the newspaper coverage of the Cape Wind 
proposal for a number of reasons. First, the Cape Wind proposal is not an 
isolated example in the United States. For example, Winergy has proposed 
turbines at 17 sites, stretching from Massachusetts to Virginia (Wilhelm 2003). 
Consequently, Cape Wind is a case of first impression that can help us to think 
about what is likely to be a growing management issue. Second, while the Cape 
and Martha’s Vineyard might seem like extreme cases due to their wealth, 
coastal development and wealth are becoming increasingly synonymous. 
Moreover, many of the stakeholders would be similar in other coastal areas, 
such as tourist dependent businesses, commercial fisherman, and recreational 
boaters. Third, even though the Cape Wind case specifically concerns offshore 
wind power,  it can provide insights into how newspapers cover “controversial” 
coastal projects. 
 
When groups are engaged in a political conflict like this, they compete to recruit 
new supporters to their position to build political strength. Problem and issue 
definition is crucial to the recruitment process (Rochefort &Cobb 1994). 
Newspapers stories and their language can play an important role in problem 
and issue definition and in the recruitment process. For that reason, one would 
expect both the proponents and opponents of a policy option to try to influence 
the language and definitions used in the newspapers. Finally, even if the 
newspaper reporters and editors are trying to be unbiased, everyone relies on 
cognitive models to consciously and unconsciously interpret the world and those 
interpretive tools inevitable shape the definition of problems and issues in news 
reporting (Lakoff 1996).  
 
In this stage of the research, a LexisNexis search was conducted for articles, 
editorials, and op-ed pieces that were written about the Cape Wind proposal in 
the Cape Cod Times, the Boston Globe, and the Providence Journal. The Times 
is the local newspaper with the largest readership on the Cape. The Boston 
Globe is the dominant regional paper in western Massachusetts. The Providence 
Journal has a substantial subscriber base in coastal, southwestern Massachusetts. 
Moreover, Rhode Island might benefit from the construction jobs without 
enduring any of the potential negative impacts of the proposal.  
 
Altogether 47 pieces were entered into a qualitative analysis program (NVivo) 
so that they could be coded using hierarchical categories. A code book was 
initially developed by two team members. The development was both concept-
driven and data-driven (Gibbs 2002). Some of the categories were based upon 
concepts that are already in the literature. For example, we expected the process 
to be described as a “journey,” “war,” or “contest” because Lakoff and Johnson 



(1980) showed that these are important cognitive metaphors in American 
thought. Some categories were derived from our own ideas about what should 
be important. These included “global climate change” and “renewable energy.” 
Other categories emerged through a close reading of the newspaper pieces 
(Coffey & Atkinson 1996). For example, the Alliance repeatedly described the 
proposal using such terms as “industrial complexes” and “wind power plants.” 
The research team was particularly interested in cultural models of nature and 
human interaction with nature and, therefore, paid particular attention to 
metaphors, repetitions, and narratives (Ryan & Bernard 2000). Based on the 
start list, the two members of the team independently coded the same documents 
in NVivo. Whenever a researcher could not code a segment of text, the 
researcher either added a new category or modified an existing category. The 
team then compared and discussed their work and revised the coding scheme, 
which was a nested hierarchy. This process continued until no significant 
changes were being made to the coding scheme. Next the research assistant 
coded five documents and then the author coded the same documents. The level 
of simple agreement between the two coders was calculated (# of agreements/ # 
of coding decisions) (Geisler 2004). The agreement ranged from 87% to 100%. A 
third researcher was brought onto the team and taught the code book. She then 
coded documents, which were then coded by one of the other two team members 
and tested for simple agreement. After adding two new categories, the simple 
agreement again ranged from the high 80s to 100%. At that point, all 47 news 
pieces were coded. The hierarchical coding trees had 5 primary categories and 117 
different codes overall. Altogether 1609 text segments were coded. NVivo was 
used to run frequency counts to determine the relative importance of different 
cultural models in the newspapers’ coverage.  
 
At the time that this paper was written, the author had not fully analyzed the 
data. In fact, the intention was to continue analyzing articles up until the time the 
draft environmental impact assessment is issued by the US Corps of Engineers. 
At that time, one would expect a large change in the newspaper coverage. What 
follows are some initial findings and thoughts. 
 
Three of the surprises thus far, have been the relative unimportance of global 
climate change, the surprising focus on celebrity status, and the irrelevance of 
experts. Global issues such as greenhouse gas production and accelerated sea 
level rise only appeared in 12 of the 47 pieces coded and 18 text segments 
overall. Sea level rise appeared in only 2 articles and was only mentioned once 
in each article. By comparison, Ted Kennedy and Walter Cronkite were also 
mentioned in 12  newspieces each. Moreover, Kennedy appeared in 29 text 
segments and Cronkite in 30 segments. Cronkite initially went on the record as 
opposing the Cape Wind project. After extensive national and international 
coverage, Cronkite withdrew his opposition and announced that he would wait 
for the environmental studies before taking a position. While the press seemed 
keenly interested in Cronkite’s views of the proposal, the author was surprised 
to discover that not one of the writers of the 47 pieces sought the view of an 



outside expert. The failure of the media to seek out expert opinions can hardly 
be attributed to a lack of regional expertise. South Eastern New England has 
perhaps an unmatched wealth of Universities and Colleges. Moreover, UMass--
Boston; Woods Hole, the University of Rhode Island, the University of 
Connecticut--Avery Point, and the University of Massachusetts--Amherst all 
have colleges, departments, or programs that focus on marine and coastal issues. 
 
One would expect the proponents and opponents of the proposal to try to get 
their definition of the problems and issues into the papers. The Alliance argued 
that Cape Wind’s project would be detrimental to birds, fish, navigation, 
property values, and tourism. The newspapers most frequently raised the issue 
of aesthetics, mentioning the potential negative effect in 30 pieces and in 46 text 
segments. A generalized potential to harm the ecosystem was mentioned in 15 
pieces and 20 text segments. The potential to harm birds was mentioned in 7 
pieces and 9 text segments. Alleged threats to navigation were mentioned in 13 
pieces and 16 text segments, to fish in 12 and 13, and to tourism in 6 and 9. 
Except for aesthetics, the other environmental issues got about as much or less 
attention than Walter Cronkite. Typically, each of these environmental issues 
was mentioned only once in an article and frequently these issues would be 
mentioned in the same sentence.  
 
As was mentioned above, the Alliance frequently used industrial terms to 
describe Cape Wind’s proposal. When coding the text, the team treated terms 
like “project,” “wind energy,” “wind mills,” and “wind power” as neutral. 
Terms like “renewable energy,” “alternative energy,” “green energy,” or “farm” 
were treated as positive. “Farm” was a term of choice in the media, even though 
the project proponent did not use it. “Farm” metaphorically maps concepts of 
renewability and stewardship onto the domain of offshore wind energy. The idea 
that the project would produce clean or renewable energy appeared in 46 pieces 
(the exception being an Alliance Op/Ed piece) and in 268 text segments. In 
sharp contrast, the idea that proposal might be an industrial complex or power 
plant only appeared in 44 text segments. Similarly, the idea that the project 
would produce a high amount of energy was mentioned 23 pieces and 34 
segments, while suggestions that the energy production would be relatively 
small or uncertain was only mentioned in 3 pieces and 3 segments. 
 
Another area of contention was whether or not the planning and review process 
for the project was carefully performed. Here, the Alliance faired better, but still 
failed to control the media message. Altogether 85 text segments suggested that 
the process was careful and 68 suggested that it was not. 
 
Rather than covering substantive arguments, the newspapers were prone to rely 
on metaphors from the domains of contests and journeys. The pieces talked 
about “serious blows,” “countering,” and “battles,” or about “halting progress” 
and “setbacks.” Altogether, 45 text segments used the contest metaphor and 34 
used the journey metaphor. None of them discussed the review process in any 



detail, even though the debate concerning the Corps’ jurisdiction and expertise 
was mentioned 89 times in 16 pieces. 
 
The coverage of Cape Wind has been well short of laudable. While space does 
not permit an extended discussion of possible strategies, three will be quickly 
mentioned. First, the content of the media coverage should be critiqued and the 
media should be taken to task. Thus, this author intends to write an op/ed piece 
that points out the shortcomings of the media’s coverage of Cape Wind. Second, 
those who study or practice coastal management might form media 
clearinghouses, where reporters may be directed to experts. Third, we need to 
take a critical look at NEPA because until draft environmental impact analyses 
are published, agencies almost always create a substantive news blackout.   
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