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a b s t r a c t

The state of Rhode Island's Ocean Special Area Management Plan (Ocean SAMP) is the first marine spatial
plan in the United States to be formally approved by the federal government as an element of a state's
Coastal Management Program. The 3800 km2 Ocean SAMP region includes waters under both state and
federal jurisdiction. The Ocean SAMP applies the inclusive, ecosystem-based approach to marine spatial
planning recommended by the National Ocean Commission in 2004 that is a feature of the National
Ocean Policy promulgated in 2010. It places within a larger spatial planning context the impact
assessment process that is the basis for the issuance of leases and permits requested by a developer
for a specified activity at a defined marine site. The Ocean SAMP was prepared over a two and a half year
period of information generation, analysis, consultation, planning and policy making prompted by the
need to identify potentially suitable sites for anticipated offshore wind farms. Its highly consultative
approach builds upon the 30 years of experience of the Rhode Island Coastal Program in developing and
implementing special area management plans (SAMPs) for coastal and marine areas where conflicts over
needs for both development and conservation demand special attention and negotiation among
stakeholders with different interests. The phases in the development and approval of the Ocean SAMP,
and the prospects for successful implementation are examined through frameworks suggested for the
preparation of a governance baseline put forward by the international Land Ocean Interactions in the
Coastal Zone (LOICZ) program.

& 2013 Elsevier Ltd. All rights reserved.

1. Introduction

This paper analyzes the intensive process of applied research
and sustained dialogue with multiple stakeholders that produced
a marine spatial plan that defines regulatory policies and a site
suitability assessment process for future forms of human activity
and development. The plan encompasses a 3800 km2 region that
includes portions of the state's three-mile territorial sea and a
larger area under federal jurisdiction in Rhode Island and Block
Island Sounds (Fig. 1).

The preparation of this Ocean Special Area Management Plan
(Ocean SAMP) was triggered by an initiative led by the then
governor of Rhode Island designed to attract proposals for the
construction of wind farms off the Rhode Island coast that would
produce both a source of a renewable energy and a new industry
anticipated to generate high paying jobs in a state with particu-
larly high unemployment and low economic growth. The Ocean
SAMP is designed to reduce the uncertainties of the often
contentious environmental impact assessment process by placing

the assessment of proposals for new activities at specified sites
within the context of a larger scale spatial plan. The plan examines
trends in environmental conditions and in the distribution and
impacts of existing human activities, and incorporates a spatial
analysis methodology for identifying the areas that are potentially
suitable for a new activity or structure. The Ocean SAMP builds
upon Rhode Island's 30-year tradition of special area management
planning for geographically defined areas where conflicts among
competing human activities and threats to environmental qualities
demand special attention. This approach is consistent with the
scope and process set forth by the National Ocean Policy adopted
by the Obama Administration in 2010.

The formulation and adoption of SAMPs has been a feature of
the Rhode Island coastal management program since 1983. The
six, smaller spatial scale SAMPs previously incorporated into
Rhode Island's federally approved coastal zone management
program required four or five years to proceed through the
research, planning and adoption process. The Ocean SAMP, how-
ever, was assembled on a two and a half year accelerated schedule.
The research and planning phase got underway in mid-2008 and
was adopted by the state's Coastal Resources Management Council
(hereafter Coastal Council), the lead Rhode Island governmental
agency for coastal management, in October 2010. In May of 2011,
the Ocean SAMP was approved by the federal Office of Coastal and
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Ocean Resources Management (OCRM) in the National Oceanic
and Atmospheric Administration (NOAA) as an element of the
state's existing coastal management program. Following federal
approval of the Ocean SAMP, a private firm, Deepwater Wind,
initiated the permit application process for a pilot scaled wind
farm of five turbines in state waters within the “Renewable Energy
Zone” off of Block Island (BI REZ; see Fig. 1). Subsequently, the
Bureau of Ocean Energy Management (BOEM), the federal agency
that oversees activities related to oil, gas and renewable energy in
the nation's outer continental shelf, began the process of desig-
nating a Wind Energy Area (WEA) within the Area of Mutual
Interest (AMI) identified by the Ocean SAMP as a potentially
suitable area for a wind farm in federal waters. Applications for
leases and permits for a full scale wind farm anticipated to contain
approximately 200 turbines in federal waters is expected to follow
if the pilot installation in the BI REZ moves forward successfully.

This paper examines the Ocean SAMP from the perspective of a
governance baseline as suggested by the Land Ocean Interactions in
the Coastal Zone (LOICZ) program, a member of the International
Geosphere Biosphere Program baseline [1–3]. This calls for placing a
new coastal or marine governance initiative within the context of the
existing governance system. Part one of this paper therefore examines
the evolution of coastal management in Rhode Island in which the

Ocean SAMP is the most recent chapter. Part two traces the process by
which the Ocean SAMP was assembled by applying the five-phase
policy cycle (Fig. 2) [4,5] that has structured all Rhode Island coastal
management initiatives since the 1970s. The paper concludes with
reflections on the dynamics of applying the ecosystem approach to
planning and decision-making in the U.S. governance system in which
state and federal levels of government share authority over new
activities in marine waters.

The Ocean SAMP has been designed as an expression of the
ecosystem approach. This calls for analysis, planning and decision
making that considers the entire ecosystem, including humans, and
evaluates the cumulative impacts of diverse human activities in order
to regulate human activities in a manner that maintains or restores an
ecosystem to a healthy, productive and resilient condition that
provides the services that humans want and need [6]. Ecosystems
are places, and maritime spatial planning is the process by which
ecosystem-based management is organized to produce desired out-
comes in marine environments [7,8]. In this paper governance is
defined [9–11] as the formal and informal arrangements, institutions,
and mores that structure and influence:

� How resources or an ecosystem are utilized;
� How problems and opportunities are evaluated and analyzed;

Fig. 1. The Ocean SAMP region and sites identified as most suitable for placement of wind turbines in state and federal waters. The REZ, or Renewable Energy Zone, is along
the three-mile state-federal water separation. The WEA, or Wind Energy Area, is an area of interest for wind turbine development shared by Rhode Island and Massachusetts.
Figure credit: Monique LaFrance. Data sources [21,22].
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Fig. 2. The five-phase management cycle and the key actions associated with each phase. Figure adapted from [4].
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� What behavior is deemed acceptable or forbidden; and
� What rules and sanctions are applied to affect how the goods

and services within an ecosystem are distributed and used.

2. The context for coastal and marine management in Rhode
Island

The state of Rhode Island adopted powerful coastal zone
management (CZM) legislation in 1971, a year before the federal
Coastal Zone Management Act was adopted. The Rhode Island
Coastal Resources Management Act created a 17 member Coastal
Council and granted it broad powers to both plan for and regulate
activities that alter the state's 413-mile coastline and its three-mile
territorial sea. The Coastal Council also has jurisdiction over
specified activities anywhere in the state if they are shown to
have an impact on the environment of the coastal region. The
legislation provides the Coastal Council with authority to coordi-
nate among agencies of government, serve as the final decision-
maker in cases requiring multiple state and federal permits, and
authority to serve as a binding arbiter in cases of conflict. The
Coastal Council is charged with the task for the State of Rhode
Island:

…to preserve, protect, develop and where possible restore
coastal resources for this and succeeding generations; through
comprehensive long-range planning and management
designed to produce the maximum benefit for society; and
that preservation and restoration of ecological systems shall be
the primary guiding principle by which alteration of coastal
resources will be measured, judged and regulated.

Rhode Island's CZM program has evolved through two distinct
generations of planning that have progressed through the five
steps of the policy cycle (Fig. 2), and may be considered to be in its
third generation since the implementation of the Ocean SAMP
has doubled the geographic reach of the program's permitting
program. The first generation won federal approval in 1978 as a
permitting program that relied upon a case-by-case impact assess-
ment of applications for permits for the many activities under the
program's jurisdiction. This approach proved to be inefficient,
requiring many months to process routine permit applications
and produced what the press and the public viewed as incon-
sistent decisions in instances where the Coastal Council concluded
that an alteration that was found to be suitable in one part of the
state was judged to be unsuitable in another setting. The Coastal
Council's decision-making criteria were seen as opaque and there
were accusations of political interference in controversial deci-
sions. These problems subjected the Coastal Council to strong
criticism at public meetings and in the press. This prompted a
redesign of the statewide regulatory program that required
returning to the initial step of issue analysis and featured a
complete overhaul of the Coastal Council's procedures, policies
and permit granting criteria. The federal review process was
repeated and the revised program became operational in 1983.
This second generation program (1983–2011) features a zoning
system for marine waters within the state's three-mile territorial
sea with six “Water Use Categories.” Each water use category
specifies permitted and prohibited activities and sets detailed
standards that specify the types of alterations that can be made
on the shoreline adjoining each Water Use Categories. Seventy
percent of the state's waters are classified as Type 1, where no
alterations are permitted, and Type 2, where only very limited
construction and shoreline alterations may be permitted. Detailed
performance standards are specified for all forms of coastal
alterations and activities under the Coastal Council's jurisdiction.

This marine zoning component of the Rhode Island 1983 CZM
program provided a foundation of experience and public accep-
tance of marine zoning to into adjoining offshore waters under
federal jurisdiction.

Rhode Island's first SAMPs were developed in parallel with the
redesigned statewide coastal permitting process. The SAMPs are
the CZM program's response to those coastal areas where envir-
onmental issues and competing human activities create
complex situations that demand a comprehensive ecosystem
analysis and a planning and policy making process for a spatial
area that often extends beyond areas and activities subject to the
Coastal Council's direct regulatory authority. The Coastal Council
adopted the first SAMP in 1983. In the subsequent 30 years five
more SAMPs have been developed, formally adopted by the
Coastal Council, and incorporated into the federally approved state
CZM program. All SAMPs have featured research on the key
management issues and sustained engagement with all interested
stakeholders. The result is a detailed, spatially specific, plan of
action and associated regulations that specify the roles and actions
to be taken by the relevant municipal, state and federal
government.

3. The challenges posed by the siting of wind farms in Rhode
Island's offshore waters

The generation of energy from renewable sources became the
issue that prompted the Ocean SAMP. The Governors of the New
England states and the Premiers of the Canadian provinces on the
adjoining Atlantic seaboard came together in 2005 to negotiate a
cap and trade program designed to stabilize the emissions of
greenhouse gases known as the Regional Greenhouse Compact.
The Rhode Island legislature subsequently pledged to generate 16%
of the state's annual electricity demand from wind by 2019. In
2006 Rhode Island's Governor drew upon this goal when he
commissioned a study of wind resources and set about attracting
wind energy business to the state in the hope that this would
reduce the state's dependence on imported oil and attract a new
manufacturing industry to the state. The study concluded that the
best areas for generating electricity from wind were in the state's
three-mile territorial sea and adjacent waters under federal
jurisdiction. This raised concerns that the complex federal leasing
and permitting process for a major large-scale facility in either
state or federal waters could be anticipated to generate conflicts
and lengthy delays. For example, beginning in the early 1970s,
urgent needs to dredge the navigation channel to the state's
principal port at the head of Narragansett Bay and many recrea-
tional marinas required the designation of an offshore site for
disposing of the dredged materials. This generated negotiations
and legal actions brought by fishing interests and others that
extended over more than a decade. More recently, a proposal
made by Cape Wind, a private company, for a wind farm in federal
waters on Nantucket Shoals off the coast of Massachusetts
50 miles east of Rhode Island, was formally filed in 2001. The
litigation process with opponents to the proposal extended over
eleven years at a cost to the developer in excess of $40 million
before a federal lease and construction permit was awarded to
Cape Wind in May, 2010. This legal battle continues as appeals to
the decision by the lead federal agency to grant the initial permit
proceeds through the courts and continues to threaten the
viability of the Cape Wind enterprise. For those in Rhode Island
pressing for a non-carbon source of energy and attracting a
potentially significant new industry, these experiences suggested
that the usual permitting process for an offshore wind farm was
also likely to be controversial and consume years of expensive
debate.
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Could an alternate to this well-established decision-making be
put forward? The state's Coastal Resources Management Program
pointed out that its SAMP process has demonstrated repeatedly
that a carefully sequenced process that integrates interdisciplinary
research, public education and consultation with issue-focused
planning has successfully resolved conflicts and produced policies
and a plan of action in a geographically defined area of concern to
a variety of stakeholders. The coastal program suggested that an
application of the SAMP process to identify potentially suitable
sites for wind turbines in the context of a comprehensive spatial
analysis of existing human activities and environmental sensitiv-
ities would create the conditions for a less devise and lengthy
permitting process. The suggestion was accepted by the Governor
on the condition that an Ocean SAMP would be completed and
formally adopted by the Coastal Council within two years. The
scope of the effort was defined in a Memorandum of Under-
standing (MOU) among the state's Renewable Energy Fund, with
the Coastal Council, whose director served as the program man-
ager, and the University of Rhode Island. Initial funding of $3.2
million was provided by the Rhode Island Renewable Energy Fund
that is drawn from a tax levied on electrical user fees. This was
subsequently expanded with other state and federal funds as well
as in-kind contributions of the University of Rhode Island that
together provided for a total budget of $7.6 million. The majority of
the funds were allocated for data generation, integration and
analytic process that feature a sophisticated geographical informa-
tion system (GIS) and field research undertaken by an interdisci-
plinary team drawn from various departments of the University.
The University of Rhode Island's Coastal Resources Center (CRC)
assumed its usual responsibility for designing and managing the
public education and stakeholder consultation process and draft-
ing the Ocean SAMP.

4. The federal role in coastal and marine management

At the federal level, the delays and conflicts generated by the
impact assessment process were also being recognized and a
complex sequence of initiatives and reforms occurred in parallel
with the Ocean SAMP design process. In the United States, indivi-
dual coastal state's exercise authority over a territorial sea usually
defined as extending 3 miles seaward of their shoreline. In marine
and coastal areas under their jurisdiction, policy making, planning
and decision-making is primarily the prerogative and responsibility
of each state. Federal authorities take precedence over such topics
as defense, navigation and interstate commerce in state waters and
have the lead role in planning and decision making in federal waters
overlying the outer continental shelf and exclusive economic zone
(EEZ). The limitations of federal authority over areas and resources
under state control have led the federal government to rely upon
a combination of incentives and dis-incentives to encourage coop-
eration between the federal government and counterpart state
agencies and programs. One example is the Federal Coastal Zone
Management Act that was enacted in 1972, a year after Rhode
Island's coastal management legislation, and is administered by the
federal office of Ocean and Coastal Resources Management (OCRM)
in the Department of Commerce.

As a voluntary program, the federal Coastal Zone Management
Act offers states two incentives to participate in the program. The
first is federal funding, initially to formulate a state coastal zone
management (CZM) program and, if the result is found to conform
with federal standards and approved by OCRM, annual grants to
support the implementation of each state's program over the long
term. The second incentive is the “federal consistency clause.” This
requires that "each federal agency conducting or supporting
activities directly affecting the coastal zone shall conduct or

support those activities in a manner which is, to the maximum
extent practicable, consistent with approved state management
programs" (Coastal Zone Management Act, Section 307(c)(1),
1972). The consistency clause may be applied not only to federal
actions within the state's coastal zone but also to federally licensed
or permitted activities in the adjoining Outer Continental Shelf
and EEZ that can be demonstrated to directly affect resources and
activities within a state's coastal zone. The consistency provision is
designed to encourage a state CZM program and the lead federal
agency to work together when assessing the impacts and making
permitting decisions on proposals for activities subject to the
environmental impact assessment process in federal waters adja-
cent to a state's territorial sea. These consistency provisions lie at
the heart of the Ocean SAMP strategy and design.

The federal CZM Act was a response to the findings and
recommendations of the hallmark report “Our Nation and the
Sea” published in 1969 by the Stratton Commission. Three decades
later the Oceans Act of 2000 called for another commission to
make recommendations for a comprehensive and coordinated
national ocean policy. The Commission's report released in 2004
documented the declining conditions of the nation's oceans and
coasts and called for a new governance framework based upon the
principles of ecosystem-based management. Complementary
recommendations were made by the Pew Oceans Commission a
year earlier, a private effort conducted in parallel with the Oceans
Commission that issued its report in 2004. Both reports found that
the degradation of coastal resources and the fragmentation of
responsibility and of programs designed to address coastal and
marine issues remain major national challenges. Both argued for
integrated multi-use ocean planning.

In 2009, a year after the Ocean SAMP got underway, President
Obama established an Interagency Ocean Policy Task Force that
identified nine national priority objectives. One of these calls for
the implementation of ecosystem-based coastal and marine spa-
tial planning and management "designed to decrease user conflict,
improve planning and regulatory efficiencies, decrease associated
costs and delays, engage affected communities and stakeholders,
and preserve critical ecosystem functions and services” [12].

In 2010, President Obama adopted the final recommendation of
the Task Force by promulgating, as an Executive Order, a National
Ocean Policy. This establishes a framework for coastal and marine
spatial planning (CMSP) as an expression of integrating ecosystem-
based management. Issued in the same year that the full Ocean
SAMP was adopted by the RI Coastal Council, the CMSP calls for
analyzing current and anticipated ocean uses, and identifying areas
most suitable for various activities – precisely what the Ocean SAMP
had accomplished.

5. The assembly of The Ocean Special Area Management Plan

The process of assembling the Ocean SAMP is examined follow-
ing the five phases of the policy cycle that has guided the design of
all RI CRC coastal management initiatives. There are many descrip-
tions of the process by which the coastal and marine planning and
policy making evolve. Step-by-step heuristics for Integrated Coastal
Management (ICM), Integrated Water Resources Management
(IWRM) and the transboundary spatial management programs
sponsored by the Global Environmental Facility (GEF) all outline a
similar sequence of actions in varying degrees of detail (see for
example [4,13–18]). The International Oceanographic Institution put
forward a ten-step version designed to guide marine spatial plan-
ning [8]. The RI CRC organizes its spatial planning efforts by the five-
phase GESAMP process because it encourages awareness of the
differences in the dynamics of each phase and how the roles science
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and stakeholder involvement change in each phase. While the
definition of the key actions associated with each phase may need
to be adjusted for a given application, the version presented in Fig. 2
captures the essential features of the phases and is used here as the
organizing framework for examining the process by which the
Ocean SAMP is assembled.

5.1. Phase 1: Stage setting

For the Ocean SAMP the most crucial actions associated with
Phase1 of the GESAMP cycle were present when the initiative got
under way in 2008. The authority and mandate for managing
marine activities from an ecosystem perspective has been vested
in the Coastal Council since 1971 and the well-established rela-
tionship between the Coastal Council and the CRC had repeatedly
demonstrated the capacity of the Rhode Island program to gen-
erate policies and a spatial plan of action in areas of conflict. Good
working relationships had matured over the years between the
Rhode Island coastal program and federal agencies with important
coastal and marine responsibilities. The remaining critical Step
1 tasks were therefore to define the issues that the Ocean SAMP
would address, negotiate the appropriate spatial scale, identify the
necessary research, design how a multidimensional stakeholder
consultation process would proceed, and secure adequate funding.

5.1.1. An issue-centered approach
At the heart of the SAMP approach is the selection of the issues

(both problems and opportunities) that a spatially defined SAMP
process will attempt to resolve or mitigate. The issues determine
the scope of the information gathering and research process and
the delineation of the boundaries of the spatial area that will be
the subject of the planning and policy development process. These
crucial decisions are in turn the basis for identifying the stake-
holders in government, civil society and the business community
that need to be involved in the process. The primary issue that the
Ocean SAMP was designed to address is the conflicts, expense,
delays and uncertain outcomes that are typically associated with
the federal environmental impact assessment (EIA) process. The
central objective was therefore to design and incorporate into the
state's coastal management program a complementary planning
and decision-making process that would place the federal EIA
process within a more inclusive, efficient and transparent decision
making framework for evaluating proposals for new activities,
including a wind farm in Rhode Island's offshore. The Ocean SAMP
was designed to identify and map the spatial distribution of the
environmental trends, cultural features, and current human activ-
ities, as well as place current conditions in the context of long term
trends and projections of future pressures –including those related
to climate change. It would then identify spatial areas judged to be
potentially suitable and unsuitable for a wind farm, while simul-
taneously protecting existing uses and the flows of ecosystem
goods and services with the planning region. The second issue was
the need for a process of analysis and planning that would engage
the many stakeholders in a sustained and informed dialogue that
would build trust in the process itself and support for the
conclusions reached regarding site suitability for wind turbines
development. The third issue was the need to generate and make
available to all parties the information required by the federal EIA
process and would be the basis for evaluating and permitting the
anticipated permit applications. By gathering data on resources
and uses for the entire Ocean SAMP region, the analysis provided
by a site specific EIA would be nested within a larger analytical
framework and a place the site selected by a developer in a
broader context of spatial analysis and planning.

5.1.2. Initial SAMP goals
In light of these three major issues the goals of the Ocean SAMP

as set forth in the 2008 MOU were defined as the formulation of a
framework for coordinated decision-making between state and
federal management agencies that would:

� Streamline the permitting process;
� Promote and enhance existing uses;
� Encourage marine-based appropriate economic development; and
� Restore and maintain the ecological integrity and resilience of

the biophysical and socio-economic systems in the Ocean
SAMP region.

These goals were complemented by a set of principles that call
for basing decisions on the best available science, involving all
stakeholders in an inclusive and transparent process and devel-
oping a long-term monitoring and evaluation system as the basis
for adaptive management.

5.1.3. Definition of the boundaries of the area of focus
Since the Ocean SAMP was undertaken in anticipation of

proposals to construct wind turbines off the Rhode Island coast,
the definition of the spatial dimensions of the area of focus needed
to include all areas that might be considered suitable for such
structures. From an engineering perspective, the furthest extent
for the cables by which the alternating current energy produced
by a wind farm would be connected to the on-land electrical grid
remain cost effective is 20 miles from the coast. Initial studies
suggested that sites within Narragansett Bay might be suitable for
wind turbines but it was subsequently concluded that winds
within the Bay are inadequate. Along the ocean shore it was seen
as important not to alter the water use categories adopted in 1983
that regulate the intensity of development along the shoreline. The
Ocean SAMP region was therefore defined to begin 500 ft seaward
of the ocean shoreline and extend out to the 65 m depth contour.
For pragmatic reasons, the eastern and western boundaries were
defined as those established through existing agreements with the
neighboring states of Massachusetts and Connecticut. This is the
area considered by the U.S. Army Corps of Engineers when
evaluating alternatives for the offshore dredge material disposal
site and made the extensive information gathered for that effort
directly transferable to the Ocean SAMP planning process. So
defined, the Ocean SAMP region (Fig. 1) encompasses a marine
area of 3800 km2 (1467 square miles).

It was initially assumed that wind turbines would be con-
structed on monopoles similar in design to those in Europe's
offshore. However, Deepwater Inc, the anticipated developer of a
wind farm off Rhode Island, announced that it would place
turbines on the jacketed platforms used by the petroleum industry
in offshore waters. As a consequence water depths within the
sounds would not be a limiting factor and the analysis of potential
sites had to include the Ocean SAMP region in its entirety.

5.1.4. Investments in research
The financial costs of preparing any SAMP are the research and

analysis of existing knowledge on environmental trends and
current conditions, the distribution of human activities and how
the environmental and societal factors relate to one another. The
Ocean SAMP region contains important commercial and recrea-
tional fishing grounds and for much of the year is used by
thousands of recreational craft with home ports in Rhode Island
and neighboring states. Ferries, tankers, and other vessels make
thousands of trips across the sounds each year. Migratory fish,
marine mammals, birds and sea turtles are seasonally present but
information on their numbers, and seasonal distribution were
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absent or rudimentary when the Ocean SAMP got underway.
Gathering and analyzing such data became a major feature of
the research effort since endangered species are present that
command special attention in an EIA process and, where present,
have the potential to eliminate consideration of a proposed new
human activity or structure.

The seabed and sub-bottom of the Ocean SAMP region are
heterogeneous, the product of submergence of a glaciated landscape
containing recessional moraines, outwash plains and valleys and
occasional deep "holes". Since wind turbines have to be secured to
the sea floor and the costs of construction vary greatly with bottom
type, another focus of the Ocean SAMP research was to gather
information on sub-surface geology in the areas that appeared to be
potential candidate sites for wind farm construction. It was considered
important, for example, to identify submerged glacial moraines and
areas of glacial till that are likely to contain large boulders that would
complicate the process of stabilizing the pilings of a platform and
could significantly increase construction costs. Themoraine areas were
also found to be rich habitats and therefore both prime fishing
grounds and areas of potential archeological interest as ancient
settlements when sea level was lower.

5.1.5. The stakeholder consultation strategy
A crucial feature of Phase 1 is the design of a consultation

process designed to create an informed and supportive constitu-
ency for both the process by which a SAMP is assembled and the
content of the resulting policies and plan of action. As soon as the
process got underway in mid-2008, press releases described the
objectives and scope of the Ocean SAMP and a user-friendly
website was launched. A public education and involvement
process featured seminars and public workshops designed to
respond to the issues identified by the interested public as well
as specific stakeholder groups. The consultative groups established
at the beginning of the initiative included the following:

� A 12 member Science Advisory Committee provided a forum
for discussion of the design of the research and the interpreta-
tion of the research findings

� A State Technical Advisory Committee that brought together all
the state agencies with interests in the Ocean SAMP region.

� A Federal Technical Advisory Committee periodically brought
together representatives of all federal agencies that will play a role
in permitting new activities proposed in the Ocean SAMP region.

� An inclusive Stakeholder Group, accessed through a website
and list serve, held monthly meetings at which research
findings were presented, their implications discussed and the
scope and contents of the Ocean SAMP chapters reviewed.
When major issues surfaced meetings with individual parties
and groups were arranged. This consultative process featured
particular attention to the federally recognized Narragansett
Tribe hat has a special interest in the esthetic values of the
region and areas of potential ancient settlement.

� Technical Advisory Committees were established for each of
the 11 chapters of the Ocean SAMP. These were composed of
scientists, government agency representatives and resource
users selected for their knowledge of the topics addressed by
a given chapter. These committees advised and commented on
the scope and content of each chapter.

Before the research, consultation and planning process got
underway in 2008, the web site featured a calendar that specified
the date at which each of the 11 chapters of the Ocean SAMP
would be released for comment and the date by which each
chapter and then the entire document would be adopted by the
Coastal Council. Major public workshops and seminars that

featured experts on various aspects of the Ocean SAMP region
and on the impacts of offshore wind farms were also listed. The
calendar was displayed at every meeting and was prominent on
the website. This gave all interested parties a common under-
standing of how the Ocean SAMP would be formulated and
reinforced the message that the process would be transparent
and inclusive. Indeed the targets set by the calendar were met
with only minor adjustments. All comments were posted and
responded to on the web site for everyone to see.

5.2. Phase 2: Preparation of the Ocean SAMP

With the fundamental building blocks of Phase 1 in place,
Phase 2 was devoted to developing the substance of the SAMP.
This required conducting numerous research and data integration
activities while maintaining a sustained and informed dialogue
within the interdisciplinary team. The results of the information
gathering and analysis process were conveyed to the many
stakeholders as they emerged. Equally important was the need
to engage with the governmental authorities so that options for
policies and procedures were discussed and these crucial stake-
holders were well informed when the plan entered the formal
approval process.

5.2.1. Integrating Traditional Knowledge
A review of recent EIS documents for offshore permit applications

identified the types of information that have emerged as most critical
to this process and underscored the importance of the analysis of
alternative sites for a proposed activity. The spatial analysis process
beganwith the verification and transfer of existing spatial information
on the Ocean SAMP region into a geographic information system (GIS).
When presented at initial public workshops, this proved to be an
engaging exercise that revealed that some of the information on
navigation charts was erroneous (including nonexistent cableways)
and identified important information gaps. Overlays showing the
contours of average wind velocities and data on depth to bedrock
and glacial moraines showed that some of the areas previously
identified as suitable for wind turbines had major constraints from a
construction perspective. The detail of this initial analysis and the
complexity of the patterns of use and physical features of the Ocean
SAMP region encouraged those with detailed traditional knowledge –

such as commercial and sport fishers, sea pilots and organizers of
yachting regattas – to work with members of the Ocean SAMP team to
prepare detailed maps of the distribution of these activities. The GIS
system encouraged overlaying and integrating scientific and tradi-
tional knowledge in an engaging, visually accessible manner.

An important product of this initial analysis was the identifica-
tion of potentially suitable areas where the limited resources for
detailed field work were subsequently concentrated. This was
critically important since the size of the Ocean SAMP region and
the time and financial constraints for producing the plan made it
necessary to focus elements of the field work on the areas of
believed to be the likely candidates for a wind farm and for which
detailed information would be required when preparing an EIS.
This initial mapping provided a context for the compilation of
technical information from multiple sources by teams of scientists
at the university and an extensive program of field observations.
This research was framed around two sets of issues that became
the focal points for the spatial analysis.

Environmental and engineering issues

� What is the distribution and abundance of coastal and off
shore bird populations? Terrestrial long-term trends are well
documented but offshore surveys are almost nonexistent;
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several bird species known to be present are classified as
endangered.

� What is the distribution and abundance of marine mammals
including several species of endangered and threatened whales?

� What are the baseline seasonal distribution patterns and
species composition of plankton?

� What are the geological features of the seafloor that are
relevant to the construction of wind turbines?

� What are the potential impacts of climate change on the
ecology of the Ocean SAMP region and the human activities it
supports?

� From an engineering perspective, what were the siting require-
ments that are critical to the placement and operation of
turbine platforms?

� What are the areas with the best potential to produce renew-
able energy at the utility scale?

Societal issues

� What is the distribution of commercial and recreational fishing
grounds?

� What is the distribution of recreational boating (sailing regat-
tas, sport-fishing) and associated recreational businesses
(whale watching, shark diving, charter boats)?

� Where are the archeological sites of concern to the Narragan-
sett Indian Tribe and significant shipwrecks?

� What are the potential impacts of the construction, operation
and decommissioning of wind turbines on existing human
activities and associated living resources?

� What are the potential impacts of offshore wind energy on jobs
and electricity rates in Rhode Island?

5.2.2. The Technology Development Index
As the layers of spatial information accumulated a second tier

of analysis was undertaken that considered the engineering and
economic attributes of the wind turbines using a Technology
Development Index (TDI) to identify areas that present major
engineering and economic constraints [19]. This analytical method
was used to identify potentially suitable sites for a wind farm and
could be applied to analyze the siting issues raised by any other
proposed activity or structures including, for example, an offshore
aquaculture operation or the placement of a submarine cable.

For wind turbine construction, the TDI is defined as the ratio
between the technical challenge of construction and the power
production potential. The potentially suitable areas were gridded
and an analysis was performed for each grid. The grids with the
lowest TDI were classified as the most suitable sites for the
proposed facility. Since this form of analysis requires calculating
numerical estimates for each variable, and the uncertainties for
some variables are relatively high, simulations could be performed
deterministically using a Monte Carlo method to understand the
impacts of such uncertainties on the conclusions reached. In the
case of wind turbines, this required identifying the areas where
the winds are insufficient and where there are major constraints to
their construction. Such analysis identified the potential sites for a
wind farm that are not constrained by significant human activities
or natural resources, contain sufficient wind, are relatively close to
a connection to the electrical grid and do not appear to contain
significant construction constraints – such as boulder fields and
shallow depth to bedrock. As this second tier information has
become available the maps of potentially suitable areas in both
state and federal waters were refined, shared with the various
stakeholder groups and discussed at public meetings.

The TDI method has many similarities with the Marine
Resource Assessment System (MarS) used by the UK Crown Estates
(http://www.thecrownestate.co.uk/mars) that also employs a
multi-step process based on GIS maps of the energy resource
and the siting constraints on the proposed facility. The MarS
analysis, like the TDI, identifies areas with use conflicts and areas
with development potential. In both cases, this is followed by a
sustainability and financial analysis that apply weighting factors to
the different variables. However, the MarS methods are proprie-
tary and are not available for review or evaluation. In the TDI
system, in contrast, each step in the process is traceable and open
to examination by any interested party.

5.2.3. Implementation policies, standards and decision-making
procedures

Chapter 11 of the Ocean SAMP sets forth the policies, proce-
dures and regulations by which the SAMP will be implemented.
The general policies address responses to the ecology of the Ocean
SAMP region, climate change and the major categories of human
activity including offshore renewable energy and other forms of
offshore development. Regulatory standards detail policies and
performance standards for Areas of Particular Concern (APCs) and
for Areas Designated for Preservation (ADPs) and include stan-
dards for pre-construction and construction (Fig. 3). Areas Desig-
nated for Preservation include all waters within the 20 m depth
contour. This belt of shallow waters has been found to be of
exceptional value to sea ducks. All forms of large-scale offshore
development are prohibited in the ADP zone. The ADP zone lies
almost entirely in state waters where the Coastal Council exercises
direct authority. The area that was found most suitable for wind
turbines within state waters was classified as a Renewable Energy
Zone (refer to Fig. 1).

To achieve the goal of “protecting and enhancing existing
activities”, the Ocean SAMP identifies APCs, which include areas:

� With unique or fragile physical features or important natural
habitats

� Of high natural productivity
� Of significant historical or cultural value
� Of substantial recreational value
� Important for navigation, transportation, military or other

human uses
� Of high fishing activity

The APCs encompass 53% of the Ocean SAMP region. The Ocean
SAMP policies state that any application for a permit in these areas
must demonstrate (1) that there are no practicable alternatives
that are less damaging in areas outside the APC and (2) that the
proposed project will not result in a significant alteration to the
values and resources of that APC. The TDI analysis has identified
the spatial areas in federal waters that are not within the APCs or
the ADP that are considered to be potentially suitable for the
placement of wind turbines. The analysis has identified an “Area of
Mutual Interest” (AMI) along the offshore border between Rhode
Island and Massachusetts that is considered by both states to be
the most suitable site for a wind farm of the scale anticipated to be
proposed by Deepwater Wind Inc.

5.2.4. Preparing for adaptive management
The Ocean SAMP policies call for a sustained process of

adaptive management that will be informed by a long-term
research program designed to better understand the impacts of
climate change and human activities in the SAMP region. To
support these functions a Fishermen's Advisory Board has been
established to ensure that commercial and recreational fishers
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from both Rhode Island and Massachusetts will be requested to advise
on the potential impacts of any proposed offshore activities on
fisheries. A panel of scientists has been assembled as a Habitat
Advisory Board to address the management implications of new
insights into the condition and value of natural habitats in the Ocean
SAMP region and the impacts of unfolding climate change. A Joint
Agency Working Group of federal and state agencies will provide a
forum for the review of applications for permits and the issues raised
by the construction operation and decommissioning of any offshore
development. A biennial public forum will feature discussion of
reports on conditions in the Ocean SAMP region, and the ongoing
assessments of any application for permits in the SAMP region.
Another policy calls for a major review of the Ocean SAMP document
every five years. Since the adoption of the Ocean SAMP by the Coastal
Council in 2010, four amendments have been made to keep the SAMP
congruent with changes in the federal leasing and permitting proce-
dures. These reflect the adaptive nature of the document.

5.3. Phase 3: Formal adoption of the Ocean SAMP

Phase 3 is concerned with the formal adoption of the Ocean SAMP
and is the bridge between planning and the implementation of a plan
and its associated policies and regulations. While Phase 2 is concerned
with the generation and interpretation of information and the

meaningful, often informal, engagement of stakeholders, Phase 3 is a
formal policy making process that is shaped by the relationships
among agencies of government with different interests and responsi-
bilities at the different spatial scales of a nested governance system.
The formal adoption step is critical for any party wishing to see
alterations in the plan or, in some cases, to block its transition into law.
In the case of Rhode Island, the structure of this formal adoption
process is well known since the Coastal Council has long been the lead
state agency for coastal planning and permitting and the standards for
federal approval by the Office of Ocean and Coastal Resources
Management are widely known and accepted.

Since each chapter engaged a somewhat different group of stake-
holders, and since it was important to gauge reactions to the infor-
mation and the policies developed for each topic, it was decided that
the Ocean SAMP would be adopted by the Coastal Council chapter-by-
chapter over a six month period. This required proceeding through the
sequence of informal public workshops, formal public hearings,
refinements and formal adoption by the Coastal Council for each chap-
ter as set forth by the widely distributed Ocean SAMP calendar. When
all the chapters had proceeded through this process some adjustments
were made to the document as a whole. After three hearing on the
refined version, the Ocean SAMP was approved by the Coastal Council
on October 19, 2010, within the timeframe called for by the MOU
negotiated at the beginning of the process two years before.

Fig. 3. Areas of Particular Concern (APC) and Area Designated for Protection (ADP) identified throughout the RI Ocean SAMP process. Figure compiled frommaps within [21].
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During Phase 2 the Ocean SAMP team worked closely with
NOAA to assure that the policies and regulations were consistent
with the mandate and authority of both the Council and the
federal coastal and ocean management program. As a result,
federal approval of the Ocean SAMP in May 2011 was processed
as a routine program change. Three months later, through a
process termed the Geographic Location Designation (GLD), NOAA
identified all federal activities that will be subject to the consis-
tency clause and thereby to review by the state. This means that
the Ocean SAMP compilations of information and implementing
policies will be a basis for all decision making by federal agencies
of government and thereby sets the stage for collaborative plan-
ning and decision making with the Rhode Island coastal manage-
ment program.

In the same year that the Coastal Council formally adopted the
Ocean SAMP, the federal agency, Bureau of Ocean Energy Manage-
ment (BOEM), formerly Minerals Management Service (MMS), was
established by the Secretary of Interior to oversee development of
oil and gas, renewable energy and other mineral and energy
resources on outer continental shelves under US jurisdiction.
BOEM promulgated a new leasing and permitting process for
renewable energy projects, the Smart From the Start Program that
disaggregates the environmental impact assessment process into
an incremental sequence of steps. This calls for BOEM to identify
potential Wind Energy Areas, and to solicit information from
states and interested parties on these areas as an Environmental
Assessment is prepared. The next step is to publish leasing notices
for tracts of potential interest to developers and schedule a lease
sale. A developer who wins a lease through an auction process will
then conduct surveys in their leasehold and prepare a Site
Assessment Plan that is submitted to BOEM for review and
approval. If, within five years, the leasee decides to proceed to

commercial development it must submit a Construction and
Operational Plan to BOEM for review and approval. BOEM then
prepares a fully detailed Environmental Impact Assessment and, if
it finds no significant impact, will approve the operational plan for
a 25 year term in which to construct the facilities and generate
electricity. After 25 years decommissioning is required or the lease
may be renewed.

In 2012, in consultation with Rhode Island and Massachusetts,
BOEM identified the “Wind Energy Area” (WEA) within the
previously defined AMI identified by the Ocean SAMP as an area
viable for wind energy development. The close working relation-
ship with the various fishing operations in this area and the Ocean
SAMP team led to very detailed information being compiled that
identified tracts that are particularly important to one to four
fisheries (trawlers, seiners, lobster pots, sport fishing) in an area
known as Coxes Ledge. The Rhode Island coastal program com-
piled this information and BOEM agreed to remove the most
heavily used blocks from consideration (Fig. 4). The auction for the
remaining lease blocks that are of interest to wind farm developers
was held on July 30th, 2013.

5.4. Phase 4: Ocean SAMP implementation

The critical issue is whether the process of assembling the
Ocean SAMP and winning its approval at both the state and federal
level will indeed simplify the process of sitting a new activity, such
as a wind farm, in marine waters that generate a wealth of
environmental goods and service and is already crowded with
human activities. Will the existence of the Ocean SAMP prevent
the years of delays and legal actions that have characterized the
offshore permitting process in the past? CRC and its partners have

Fig. 4. Lease blocks identified by BOEM in 2012 in the Ocean SAMP Wind Energy Area (WEA) for an auction to developers of renewable energy facilities. Figure credit: [22].
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had to recognize from decades of experience in coastal and marine
management in the US and several other nations that a well-
designed and well-executed management process, as suggested by
the policy cycle, may not produce the desired outcomes. Especially
critical is the transition from analysis, planning and policy making
(Phases 1–3 of the cycle) to the effective implementation of a new
governance initiative (Phase 4). The CRC's experience, not only in
developing countries, but also in many instances in the U.S. and
European Union, is that place-based analysis of complex socio-
environmental issues, including often significant investments in
research and the preparation of technically excellent plans, pro-
posals and policy reforms, does not produce an efficient decision
making that is accepted as reasonable and balance by stake-
holders. This can be termed the “implementation gap” and it is
frequently ascribed to an absence of sufficient “political will.” This
has led the Coastal Resources Center to complementing the
governance cycle with the Orders of Outcomes framework
(Fig. 5) [2,5,11]. This framework disaggregates the ultimate goal
of sustainable forms of development into a sequence of more
immediate and tangible outcomes.

The 1st order addresses the enabling conditions that experi-
ence in the practice of the ecosystem approach in a diversity of
settings suggests as most critical to the successful implementation
of a plan or program – in this case, the Ocean SAMP. These
outcomes of a successful planning and policy making process
have been defined as follows:

� Unambiguous goals address both the societal and environmen-
tal dimensions of the conditions that the Ocean SAMP is
designed to achieve.

� Well informed constituencies actively support the Ocean
SAMP's goals and the means by which they will be achieved;

� The capacity is present within the institutions responsible for
the Ocean SAMP to successfully implement its procedures,
policies and spatial plans; and,

� Governmental commitment for the implementation of the
Ocean SAMP is expressed by the formal endorsement of the
plan by the lead state and federal authorities; the authorities
and the financial resources are in place to implement the Ocean
SAMP over the long term.

The actions taken in Phases 1–3 of the Ocean SAMP were
designed from their inception to generate these First Order
preconditions. However, assessing the degree to which the Ocean
SAMP and parallel revisions to the federal leasing and permitting
process have created a better context for decision-making on
proposals for renewable energy offshore facilities will be known
only after the responsible state and federal agencies have acted
upon proposals for wind farms within the Ocean SAMP region. It
will then be apparent whether the application of the SAMP
approach to a marine region spanning both state and federal
jurisdictions has indeed produced a more efficient and less
contentious decision-making process. As of 2013, the evidence is
that the permitting process for the pilot scaled wind farm off Block
Island is proceeding as expected. So far, major objections to the
lease blocks selected for sale by BOEM in the Wind Energy Area.
Resistance to an offshore wind farm has thus far been focused on
the high cost of the energy that would be produced.

6. Discussion

The expansion in the geographic reach of the Rhode Island coastal
management program brought by federal approval of the Ocean
SAMP as an element of the state's Coastal Management Programmay
be considered as the beginning of a third generation of the Rhode
Island coastal program. The geographic scope of the program's
planning and permitting has doubled since the Ocean SAMP region
is similar to the size to the land area of the state. It is notable that the
Ocean SAMP has recapitulated several features of the transition from
the first generation of the program to the second. The difficulties
encountered by the first generation of the program was that basing
permit decisions on case-by-case impact assessments let to incon-
sistencies, conflicts, prolonged delays and an erosion of public
support for the program. The response was to adopt a comprehen-
sive spatial planning approach – first for the state's coastal region as
a whole through the 1983 water use zoning and the associated
performance standards for each potentially permitable activity – and
then for spatially defined areas of particular concern through the
preparation of SAMPs. The boundaries of the first six SAMPs have in

Fig. 5. The orders of outcome framework considering spatial and temporal scales. Figure adapted from [5].
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several cases extend into areas where the Rhode Island Coastal
Program does not have direct permitting authority but can apply its
legislative mandate to address “ecological systems” and play a
coordinating function. In essence, the Ocean SAMP has repeated this
process in a marine region the bulk of which is not under the direct
jurisdiction of the state of Rhode Island.

Another major conclusion is that the initiative of an individual
coastal state to extend its coastal and marine planning and
management functions into adjoining federal waters may be a
more effective way to negotiate where new offshore activities may
be accommodated than the regional task forces called for by the
National Ocean Policy and administered by BOEM. Such task forces
have been established for the Atlantic, Pacific and Alaska to bring
together affected states, local and tribal governments and federal
agencies to discuss renewable energy options, exchange data and
provide for a forum to discuss leasing and permitting options.
They are designed to only serve a coordinating function and have
an uncertain funding base [20]. State-based marine spatial plan-
ning that extends into federal waters, as illustrated by the Ocean
SAMP, may offer a stronger model for proactive ocean planning.
This is because the Coastal Zone Management Act bridges the
regulatory divide between state and federal waters by granting
states the authority to review projects in federal waters for
consistency with state coastal management plans that have been
previously approved by the federal government. While the federal
government retains the final word on federal permits, the federal
consistency provisions can place such decisions within an explicit
context of detailed spatial planning and policy making. Where
states take the initiative to engage in an MSP planning process that
involves all stakeholders and is constructed upon consideration of
local conditions, local preferences and locally generated scientific
knowledge provides an attractive alternative to a more centralized
approach. The federal Coastal Zone Management Act provides
states and federal agencies with a place to negotiate inter-
jurisdictional issues and together develop marine spatial planning
arrangements that have immediate legal force.

The attention given to understanding the context within a
governance initiative is made as suggested by LOICZ governance
baselines demonstrates that Rhode Island offers an unusually
promising setting for an initial venture into MSP. An unusual
feature of the Rhode Island context, as suggested by part one of
this paper, is the relationship between the Coastal Council and the
CRC at the University of Rhode Island. Over four decades these two
organizations have developed a distinctive approach to coastal and
marine planning and management that enjoys considerable trust
and support among stakeholders in the private sector and govern-
mental agencies.

The partnership between the CRC and the Coastal Council has
been the central mechanism by which the SAMPs have been
formulated. For such undertakings, the CRC assembles, at the
Council's request, an interdisciplinary team that may include social
and natural scientists and engineers drawn principally from the
university. These work together as an interdisciplinary team to
define and conduct the research that provides the foundation of
relevant science for policies and plans to be developed through a
sustained public consultation process and submitted to the Coastal
Council for its consideration and adoption. The typically modest
funding provided by the state's Coastal Management Program for
the development of each SAMP has been complemented by
competitive grants for research and extension services awarded
by the Rhode Island Sea Grant College Program and, in many cases,
grants and contracts awarded by various governmental programs
and private foundations. When developing a SAMP, members of
the CRC work with the Coastal Council to design and implement
the workshops and other events at which the issues addressed by
a SAMP are discussed. Potential Coastal Council policies and

courses of action are formulated in consultation with stakeholder
groups and discussed at public workshops in the presence of
Council members. Once a final draft of a plan or policy has been
assembled the Coastal Council enters the formal review and
adoption process with its requisite hearings, the formal submis-
sion and response to testimony, modification of the plan and
formal adoption by vote of the Coastal Council members. Each
SAMP is then reviewed by NOAA Office of Ocean and Coastal
Resource Management and, if necessary after further refinement,
incorporated as an element of the federally approved Rhode Island
coastal program.

There are several advantages to this arrangement. In the case of
the Ocean SAMP, for example, scientists that would otherwise be
retained by the wind farm developer become members of the
team assembled by the CRC. They agreed that they would not also
contract with the developer and thereby risk a conflict of interest.
All the information generated in support of a SAMP is in the public
domain rather than proprietary as would be the case if produced
under contract to a developer. The CRC operates as a university-
based third party that coordinates workshops and educational
events, presents the information gathered, and facilitates discus-
sions of the implications of research findings to the emerging
policies of the SAMP. The CRC and university researchers enjoy
high credibility with the public and this creates a degree of
separation between the processes of information gathering and
analysis and the policy selection and eventual permit decisions
that are the prerogative of the Coastal Council.

In conclusion, the Ocean SAMP offers other states with a
potentially powerful model for marine spatial planning that
capitalizes on the consistency clause of the federal Coastal Zone
Management Act. It suggests that this expression of the ecosystem
approach to planning and decision making need not be so all
encompassing, complex and time consuming as to be practically
untenable. To the contrary, the Ocean SAMP may prove to make
offshore permitting a transparent and efficient decision-making
process that benefits both existing activities and developers while
promoting an ecosystem stewardship ethic.
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