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1.0 INTRODUCTION 

1.1 PROJECT OVERVIEW 
 

The Center for the Study of Natural Hazards and Disasters, located at the University of 
North Carolina at Chapel Hill, was tasked with developing and evaluating strategies to 
address flood impacts associated with sea level rise and increased storminess as part of the 
North Carolina Sea Level Rise Impact Study (SLRIS).  Consistent with the impact 
assessment performed in the study, the flood impact management strategies (FIMS) are 
organized across six different receptors: physical landforms, ecology, agriculture, critical 
infrastructure, buildings, and the social well-being of North Carolina’s residents. 

We accomplished this task by developing three primary outputs, which this section details. 
First, we analyzed existing state-level adaptation programs, preparing case studies on 
Maryland, California and Florida to see how existing management strategies could guide 
the formulation of flood impact management strategies for North Carolina. Next, to identify 
the process through which North Carolina could begin to implement an impact 
management strategy at the state level, we prepared a capability assessment of state and 
federal agencies to better understand how existing legislation, policies, plans and programs 
that are influencing the ability for North Carolina to adapt to changes in sea level and 
storminess.  

Finally, based on the findings of the case studies and the capability assessment, we 
identified a suite of flood impact management strategies (FIMS). These FIMS are not 
intended to serve as recommendations. Rather, they represent a range of potential options 
that North Carolina could pursue to address flood impacts associated with sea level rise, 
and the subsequent evaluation of the FIMS conducted in this study provides information 
that state agencies could use in the initial development of an approach to manage sea level 
rise impacts.  

The assessment of the FIMS in this study relied on the use of both qualitative and 
quantitative techniques.  First, all of the FIMS were evaluated qualitatively by developing 
an inventory of the most pertinent laws, regulations, pre-and post-disaster policies, 
programs and other existing authorities that the State of North Carolina currently has in 
place.  The inventory includes a brief description of selected programs, and a limited 
evaluation of how they pertain to sea level rise and/or the impacts of increased storminess.  
Based on the initial capability assessment, the identification of other strategies found 
through case study research, and an evaluation of the data needed and derived from the 
Study’s impact assessment, we identified a smaller number of FIMS that could be assessed 
quantitatively using traditional benefit/cost techniques.   

The remainder of this section will present the lessons derived from each of the three state-
level case studies, the findings of the North Carolina capability assessment, and a 
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discussion of the FIMS.  The state case studies and the North Carolina capability assessment 
can be found in their unabridged form in Appendix A and B, respectively.  

 
1.2 STATE CASE STUDIES: LESSONS FROM MARYLAND, CALIFORNIA AND FLORIDA 

Given the complexity of planning for sea level rise at the state level, it is informative to 
study the experiences of other states that have pursued or implemented their own 
statewide sea level adaptation regimes. Of course, no two states share the same 
geographical, sociocultural, or political landscapes, and it is crucial to avoid applying 
wholesale the lessons learned in one place to another. Nonetheless, the statewide planning 
approaches for sea level rise exhibited in Maryland, California, and Florida suggest a host of 
strategies, tools, policy options, and potential pitfalls, the knowledge of which could benefit 
North Carolina. This section identifies the contextual elements found in each state, and 
summarizes the accomplishments and primary lessons that are applicable to North 
Carolina. Each of the three case studies can be found in their entirety in Appendix A.  

 
1. 2 . 1  MAR YL AND  

Maryland, aggressive in its sea level rise adaptation planning, demonstrates the value of 
involving a range of stakeholders in the formulation of a statewide strategy. The Maryland 
Commission on Climate Change (MCCC), formed by executive order in 2007, involves 11 
different state agencies1 tasked with proposing adaptive policies. These policies include: 

1. Defining the geographic limits of areas potentially impacted by sea level rise, 
coastal erosion, and storm surge. 

2. Strengthening federal, state, local, and regional observation systems to improve 
the detection of biological, physical, and chemical responses to climate 
change and sea level rise.  

3. Developing and implementing long-range plans to minimize the impacts of sea 
level rise to natural resource-based industries.  

In addition to calling upon the expertise and resources of a diverse base of state agencies, 
the Maryland strategy relies upon those agencies’ existing growth management capacities, 
rather than trying to introduce a new set of policies and protocols specific to sea level rise. 
Finally, Maryland engages industries affected by both sea level rise and adaptation actions, 
such as agriculture and fishing, in developing a statewide strategy. By operating within the 
existing programs of 11 state agencies, Maryland has established and implemented a 
comprehensive approach to sea level rise adaptation that addresses the associated 
physical, environmental, and economic impacts.   

                                                 
1 State agencies involved in the Maryland Commission on Climate Change are the Maryland Department of 
Natural Resources, Department of Transportation, Department of Planning, Energy Administration, 
Department of Housing and Community Development, Insurance Administration, Department of Agriculture, 
Department of Business and Economic Development, Department of General Services, Department of the 
Environment, and Public Service Commission. NOTE: if MDEM is not involved, this should be noted. 
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The conditions that have allowed Maryland to implement its comprehensive strategy are 
unique to that state, and may be difficult to replicate in North Carolina. Nonetheless, 
lessons can be learned from the MCCC’s use of Maryland’s growth management framework, 
and efforts to link sea level rise adaptation to existing land use policies, regulations, and 
other cross-sectoral strategies.  

 Key Policies: 
o Identify the spatial areas subject to hazards from sea level rise 
o Improve the understanding of sea level rise impacts through enhanced 

scientifically-derived observation methods that can be used to inform 
adaptation policies  

o Protect industries that rely on natural resources and are threatened by sea 
level rise impacts 

 Key Takeaways for North Carolina: 
o Build upon existing state-level policy framework 
o Engage a diverse base of state agencies as well as affected industries to 

develop adaptation strategy 
o Develop and maintain a strong fact base that draws on the latest scientific 

understanding and associated technologies developed through the NC Sea 
Level Rise Impact Study, Integrated Hazard Risk Management program, NC 
Floodplain Mapping program, State Hazard Mitigation Plan and other 
relevant sources to undergird sea level rise strategies 

 
1. 2 . 2  CAL IF ORN IA  

California’s efforts to adapt to sea level rise at the state level can help inform the 
development of an adaptation strategy in North Carolina by suggesting a way to empower 
decision-makers at local and regional levels. The first recommendation of California’s 
Climate Adaptation Strategy centers around steering new development away from areas 
requiring protection from sea level rise, storm surge, coastal erosion, and other 
environmental hazards, and employing land use planning measures to manage growth at 
the state and local level.  

However, while the state has established parameters influencing the location, type and 
density of coastal development, California leaves it to decision-makers at the local or 
regional level to guide land development practices. To ensure that prioritization occurs in a 
transparently repeatable process, the state determines the process by which localities can 
select development projects, reclaiming at the state level some authority over the 
development process. Ultimately, California’s sea level rise adaptation strategy vests 
substantial responsibilities at the local and regional levels. This model can be useful in 
North Carolina, a state in which coastal residents may seek a larger role in development 
decisions than the Maryland model, or perhaps might be wary or resentful of decisions 
made by state-level officials.  
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To complement the large role played by local and regional decision makers, California 
offers an interactive website, Cal-Adapt.org to disseminate data and resources throughout 
the state quickly and easily. Not only does this reduce communities’ dependence on state 
assistance and guidance in identifying locally appropriate adaptation solutions, it also 
facilitates access to the most current and accessible data available.  

 Key Policies: 
o Guide development away from areas vulnerable to storm surge, coastal 

erosion, and sea level rise 

 Key Takeaways for North Carolina: 
o Delegate authority to local and regional decision makers, guided by clear 

land use  parameters supported by state programs  
o Use technology to disseminate data and resources and empower localities 

with useable information 
 
 

1 . 2 . 3  FL ORI DA  

Of the three states reviewed in the case studies, the institutional and political context in 
Florida perhaps most closely mirrors North Carolina’s.  Both states share legacies as home 
to strong scientific research universities and emergency management programs and their 
current political makeup is more similar when compared to California or Maryland’s. As 
such, Florida’s experience in attempting to operationalize a statewide sea level rise 
adaptation strategy points to some of the potential challenges facing North Carolina as the 
state begins to identify its own adaptation strategies. In particular, the Florida case 
illustrates the impact that a dynamic political arena can have on state-level sea level rise 
strategies.  

In 2007, newly inaugurated Governor Charlie Crist labeled global warming “one of the most 
important issues that we will face this century,” committing great attention and large 
amounts of state resources to both mitigation and adaptation activities, and publishing a 
State Climate Action Plan, containing a comprehensive statewide adaptation strategy. 
When Governor Rick Scott took office in 2011, however, he reversed state policy in the 
span of one gubernatorial election cycle.  

It is important to note that, particularly at the regional level, Floridians have developed 
adaptive planning measures. Efforts such as the Southeast Florida Regional Climate Change 
Compact, a coalition of counties between the Everglades and the Atlantic Ocean, have 
continued to address risks posed by sea level rise. After demonstrating through polling that 
constituents are concerned about impacts associated with sea level rise and support 
government action to reduce these impacts, the Compact Counties have developed a 
Regional Climate Action Plan. 

Actions like this, however, represent the exception rather than the rule in Florida. In the 
absence of state political support or consensus across politically drawn lines on measures 
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related to sea level rise, the Florida case suggests that it may be most effective to pursue 
adaptive outcomes by implementing strategies related to familiar, existing hazards like 
hurricanes, erosion, or other associated risks. This no-regrets strategy has the potential to 
build on the many state-level programs designed to reduce the potentially damaging effects 
of coastal hazards, including those implemented by the Florida Division of Emergency 
Management and Florida Department of Community Affairs.  It also highlights the use of 
polling as a means to elicit the opinions held by citizens and other stakeholders.  

 Key Policies: 
o Gauge public opinion through polls and use the information to solicit a better 

understanding of how people view climate change and sea level rise.  
Additional questions should seek to understand people’s opinions regarding 
the adoption of differing adaptation measures and which techniques might 
be best accepted in differing locations that span varied levels of risk.  

o Emphasize a “no-regrets” strategy that utilizes institutionalized policy 
frameworks used to address coastal storms, flooding, and erosion, drawing 
on a strong state emergency management program. 

 Key Takeaways for North Carolina:  
o Identify regional and local climate change adaptation efforts in other states 

as well as North Carolina communities that are beginning to examine their 
risk and develop a peer-to-peer strategy to share these lessons with others. 

o Maximize the use of existing state emergency management programs located 
in the North Carolina Hazard Mitigation Section and the Office of Geospatial 
and Technology Management.  
 

1.3 CAPABILITY ASSESSMENT 
 

After evaluating the efforts to address sea level rise in Maryland, California, and Florida, the 
staff of the University of North Carolina at Chapel Hill’s Center for the Study of Natural 
Hazards and Disasters assessed the existing state and federal agencies, programs, and 
authorities in North Carolina that have the potential to help or hinder the state’s ability to 
adapt to rising sea levels.  In many ways this assessment helps to uncover “no-regrets” 
strategies drawing on existing capabilities while identifying gaps in state policies and 
institutions that may form the basis of specific adaptation strategies described later in this 
document.  What follows is a brief overview, organized by agency, of the key legislation and 
programs that are relevant to the state’s ability to address the impacts associated with sea 
level rise. The entire capability assessment can be found in the Appendix B.  

State Agencies and Organizations 

 North Carolina Legislature 

 Department of Administration 

 Department of Agriculture and Consumer Services  

 Department of Commerce 
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 Department of Correction 

 Department of Crime Control and Public Safety 

 Department of Environment and Natural Resources  

 Department of Health and Human Services  

 Department of Insurance 

 Department of Transportation  

 Office of State Budget 

 Port Authority  

 Utilities Commission 

 University of North Carolina System 
Federal Agencies and Organizations 

 Environmental Protection Agency 

 National Oceanic and Atmospheric Administration  

 Federal Emergency Management Agency 

 Department of Agriculture 

 Department of Defense 

 Department of Energy 

 Department of Interior 

 Department of Transportation 

 Department of Housing and Urban Development 

 Legislative Commission on Global Climate Change 

 Small Business Administration 
The roles and key legislative and programmatic features of each agency are detailed below. 

State of North Carolina Agencies  

 
1. 3 . 1  NORTH CARO L INA LE G IS LATUR E  

House Bill 819: An Act to Study and Modify Certain Coastal Management Policies (2012)2  

In response to a report published by the North Carolina Coastal Resources Commission 
(CRC), which recommended the state use a projection of one meter of sea level rise by 2100 
for planning purposes, HB 819 centralizes all statewide projections for sea level rise rates 
in the Division of Coastal Management and states that “No rule, policy, or planning 
guidelines that defines a rate of sea-level change for regulatory purposes shall be adopted 
except as provided [by this Bill].”  

HB 819 directs the CRC Science Panel to deliver a five-year updated assessment of sea level 
rise by March 31, 2015. The CRC is also directed to study the economic and environmental 
costs and benefits to the North Carolina coastal region of developing, or not developing, 

                                                 
2 HB 819: An Act to Study and Modify Certain Coastal Management Policies. 
http://www.ncleg.net/Sessions/2011/Bills/House/PDF/H819v6.pdf 

http://www.ncleg.net/Sessions/2011/Bills/House/PDF/H819v6.pdf
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sea-level regulations and policies. Prior to July 1, 2016, the Division of Coastal Management 
may not define rates of sea-level change for regulatory purposes. However, the Bill does 
not restrict county, municipal, or other local government entities from defining rates of 
sea-level change for regulatory purposes. 

HB 1808/SB 1223: North Carolina Climate Change Adaptation Strategy (2010)3  

With this legislation, the General Assembly calls upon the Department of Environmental 
and Natural Resources (DENR) to develop the North Carolina Climate Change Adaptation 
Strategy, defined as “a comprehensive strategy to adapt to the impacts to North Carolina 
associated with global climate change.” First, through cooperation with units of local 
government as well as an extensive roster of state agencies,4 the bill calls upon DENR to 
assess the following climate change topics: 

1. Projected impacts to the state’s ecosystems associated with global climate 
change, including sea level rise, heat waves, stronger and more frequent 
storms, shoreline erosion, and loss of biodiversity. 

2. Threats to state resources, including natural resources, buildings, essential 
infrastructure, and public health.   

3. The prioritization of impacts based on their severity and certainty. 
4. The potential use of cost-benefit analysis to determine the potential cost of 

not responding to the identified impacts. 
After completing this assessment, DENR is to prepare a plan that responds in prescribed 
ways to the identified and prioritized impacts by inventorying both the federal, state, and 
local programs that address climate change adaptation and the available planning tools 
pertinent to adaptation.5 Finally, HB 1808 calls upon DENR to identify and change policies, 
programs, and rules to help implement physical and ecological adaptation measures.  

Of particular interest is the extent to which the legislature described the issues that DENR 
will likely confront as it implements these physical adaptation policies. The bill 
recommends a detailed list of confounding factors for DENR to consider in its Strategy, 
including losses in property tax revenue on the coast, protection of coastal wetlands and 
their ability to migrate, authorizing coastal management grants for planning/adapting to 
sea level rise, promoting living shoreline management methods, determining cost-sharing 
incentives with landowners to pay for ecologically beneficial adaptive strategies for 
managing estuarine shorelines, identifying new economic opportunities, and developing 
mechanisms for purchasing land/easements on coastal and inlet hazard zones.  

                                                 
3 HB 1808 (SB 1223); North Carolina Climate Change Adaptation Strategy. 
http://www.ncleg.net/Sessions/2009/Bills/Senate/PDF/S1222v1.pdf 
4 The bill lists the Department of Transportation, Department of Crime Control and Public Safety, Department of 
Insurance, Department of Agriculture and Consumer Services, Department of Administration, Department of 
Commerce, Department of Public Instruction, and North Carolina Wildlife Resources Commission.  
5 The bill identifies floodplain mapping, steep slope mapping, basinwide water planning, and emergency response 
planning as potential tools for this purpose.  
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HB 1806/SB 1221: Establish North Carolina Commission on Climate Change (2010)6  

These bills establish the North Carolina Commission on Climate Change and task it with 
studying and responding to climate change in a variety of ways. Responding to an earlier 
bill (HB 1191/SB 1134 (2005),7 which establishes a legislative commission on climate 
change8), HB 1806/SB 1221 establishes a commission with the power “to study issues 
related to global climate change, including consideration of actions taken by the federal 
government, other states, or other nations, economic opportunities that may arise due to 
climate change, impacts of global warming on all areas of life, and costs and benefits 
associated with state action to address climate change.”  

HB 1805/SB 1222: Funds to Assess/Monitor North Carolina Climate Change (2010)9 

By allocating funding and creating the authority to assess and monitor North Carolina 
climate change, these bills ostensibly complement HB 1806/SB 1221. They also establish 
the Coastal Adaptation Resources Mapping and Monitoring Program, which “shall provide 
the framework for mapping and inventorying the State’s extensive coastal and riverine 
resources.”  

HB 1803/SB 1222: Review North Carolina Programs for Climate Change Impacts  
(2010)10  

This legislation specifies that the State Environmental Policy Act applies to climate 
change-related effects. Whereas SEPA required state agencies to identify their general 
environmental impact, HB 1803/SB 1224 requires state agencies to review their programs 
and determine whether they currently consider the impact of global climate change. This 
bill is also reminiscent of HB 1826 (2007),11which requires agencies to report to the State 
Energy Office their activities and research related specifically to greenhouse gas emissions 
and climate change. Agencies that are found to be insufficiently considering climate 
change impacts receive recommendations for how they might do so, though the bill 
requires that those recommendations receive further authorization from the General 
Assembly to be enacted.12  

 
 

                                                 
6 HB 1806/SB 1221: Establish North Carolina Commission on Climate Change. 
http://www.ncleg.net/Sessions/2009/Bills/House/PDF/H1806v1.pdf 
7 HB 1191/SB 1134; An Act to Establish the Legislative Commission on Climate Change. 
http://www.ncleg.net/Sessions/2005/Bills/Senate/PDF/S1134v7.pdf 
8 Successive legislation extended the legislative commission empaneled HB 1191/SB 1134 when its authority 
expired.  
9 HB 1805/SB 1222; Funds to Assess/Monitor North Carolina Climate Change. 
http://www.ncleg.net/Sessions/2009/Bills/House/PDF/H1805v1.pdf 
10 HB 1803/SB1224; Review North Carolina Programs for Climate Change Impacts. 
http://www.ncleg.net/gascripts/BillLookUp/BillLookUp.pl?Session=2009&BillID=h1803 
11 HB 1826; Climate Change/State Agency Reports. 
http://www.ncleg.net/Sessions/2007/Bills/House/PDF/H1826v1.pdf 
12 HB 1826 itself renewed similar, earlier bills including HB 1600.  
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1. 3 . 2  NC DE PART M ENT O F AD MI NI STRA TI ON  

As the government’s business manager, the DOA oversees government operations such as 
building construction, acquiring real property, and maintenance of state-owned buildings 
and grounds. Moreover, the DOA is a key participant in acquiring repetitive loss properties 
for the state, a critical component of North Carolina’s hazard mitigation strategy.  
Therefore, they play a major role in determining the quality and location of property 
owned by the state, which includes state offices, universities and community colleges, as 
well as facilities related to transportation infrastructure.   

Key Legislation, Policies, Plans, and Programs 

 Uniform Floodplain Management Policy – Executive Order 123: requires that the 
State Construction Office issue a Floodplain Development Permit for all 
development carried out by any state agency on any site within a floodplain.  

 State Environmental Policy Act (SEPA) – G.S. 113A 1-13: requires state agencies to 
the fullest extent possible to identify significant environmental effects of their 
actions and to implement measures to minimize negative effects. 

 
 

1 . 3 . 3  NC DE PART M ENT O F A G R ICU LTUR E AND C ON SU ME R S ERV I CE S  

Charged primarily with promoting and improving state agriculture and preserving 
farmland and natural resources, NCDA&CS houses the Forest Service and the Division of 
Soil and Water Conservation.  Both of these groups represent key stakeholders likely to be 
affected both by hazards associated with sea level rise as well as with the policies needed 
to manage those hazards. Similarly, both the Forest Service and the Division of Soil and 
Water Conservation have produced reports that identify important assessment tools and 
guides to track losses and provide management practices that could be used to address sea 
level rise-related impacts and inform new policies linking the protection of natural 
resources and agricultural uses with rising sea levels. 

Key Legislation, Policies, Plans, and Programs 

 Threatened Forest Resources Assessment (draft): catalogs resources that are at risk of 
no longer providing full ecological and economic benefit due to wildfire, pests, 
disease, or forest fragmentation. (Forest Service) 

 Best Management Practices Manual: details tools and methods to help comply with 
state Forest Practices Guidelines Related to Water Quality, and includes a provision 
for rapid updates required by “effects of climate change and/or sea level rise.” 
(Forest Service) 

 Technical Services Section: participates in watershed planning by providing soils 
information, wetland delineation, and assisting in design and installation of waste 
storage/treatment structures. (Division of Soil and water Quality) 

 
 



NC Sea Level Rise Impact Study  Page 14 

1. 3 . 4  NC DE PART M ENT O F C O M MER CE  

The DOC is the state’s primary economic development agency, seeking to improve 
economic well-being through 11 primary programs. Of these, the community development, 
energy, science and technology, and tourism divisions are most directly involved in topics 
related to coastal hazards. The DOC is also a key participant in the NC Interagency 
Leadership Team (ILT), a collaborative and interdisciplinary approach to addressing 
transportation, environmental, economic, and social issues across the state. The ILT has 
been working on climate change for several years, researching the science and projected 
impacts for North Carolina, and discussing how to plan for those impacts in the future.  

Key Legislation, Policies, Plans, and Programs 

 Weatherization Assistance Program and Office of Green Business Development 
(Energy Division) 

 In coordination with Eastern Carolina University, development of sustainable 
tourism programs (Tourism) 

 
 

1 . 3 . 5  NC DE PART M ENT O F C O R RECT IO N  

The Department of Corrections is responsible for overseeing the nine state-level 
correctional facilities in North Carolina’s twenty coastal counties.  

Key Legislation, Policies, Plans, and Programs 

 “Dual Command Post” Emergency Plan for transporting and providing prisoners to 
assist during a natural hazard event. 
 
 

1. 3 . 6  NC DE PART M ENT O F PU B LI C S AF ET Y  
 

While much of DPS’s work towards reducing crime and enhancing public safety is tied to 
law enforcement issues, the key agency in this department related to addressing sea level 
rise is the North Carolina Division of Emergency Management (NCEM), who is responsible 
for planning, preparing, training, and organizing preparedness, response, hazard mitigation 
(i.e. risk reduction), and disaster recovery capabilities for natural (and manmade) 
disasters. NCEM oversees a number of important programs that are directly relevant to 
addressing sea level rise, including those managed by the Office of Geospatial Technology 
Management such as the North Carolina Floodplain Mapping Program, Integrated Hazard 
Risk Assessment Management (IHRM) and the North Carolina Seal Level Rise Impact Study 
(SLRIS).  All of these programs will prove crucial as the state assesses and maps hazards, 
including sea level rise in North Carolina.  Other programs within NCEM that are pertinent 
to address rising sea levels include the Hazard Mitigation Section which oversees the 
development of the State Hazard Mitigation Plan and the provision of technical assistance 
to communities, counties and regions that are responsible for the development of local 
hazard mitigation plans.  The Hazard Mitigation Section also administers a number of pre- 
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and post-disaster hazard mitigation grant programs.  Since 1996, these programs have 
funded the relocation or elevation of over 6,000 and 1,000 homes out of the floodplain 
respectively, resulting in one of the largest single state efforts of its type in the country.  

Key Legislation, Policies, Plans, and Programs 

 North Carolina Emergency Management Act G.S. 166-A.  Outlines the responsibilities 
of the governor, state agencies and local governments in preventing, preparing for, 
responding to, mitigating against, and recovering from natural or human-caused 
disasters. 

 Robert T. Stafford Disaster Relief and Emergency Assistance Act.  Provides federal 
natural disaster assistance for state and local governments who are responsible for 
bringing aid to their citizens.  Key programs include the Hazard Mitigation Grant 
Program and the Public Assistance Program, both of which fund risk reduction 
measures tied to at-risk structures including housing, public facilities and 
infrastructure. 

 Disaster Mitigation Act of 2000.13 Amends the Stafford Act to authorize the pre-
disaster mitigation program contingent on the development of state and local 
hazard mitigation plans. 

 Senate Bill 300.14 Requires local governments to have hazard mitigation plans in 
place in order to receive state disaster assistance following a state-declared disaster. 

 North Carolina State Hazard Mitigation Plan, Emergency Operations Plan, and 
Disaster Recovery Plan.  The State Hazard Mitigation Plan identifies and analyzes all 
natural hazards found in North Carolina, assesses the vulnerability of human 
settlements to those hazards, and develops a series state policies intended to reduce 
the impact of identified hazards and disasters.  The State is in the process of adding 
climate change, including sea level rise, into the State Hazard Mitigation Plan. As 
part of the State Hazard Mitigation Plan, the Mitigation Section reviews local hazard 
mitigation plans for compliance and provides training and outreach to local 
governments as part of a larger capacity building initiative. 

 Administration of pre- and post-disaster hazard mitigation grant programs  (Hazard 
Mitigation Grant Program, Flood Mitigation Assistance, Pre-Disaster Mitigation, 
Repetitive Flood Claims, Severe Repetitive Loss Pilot Program). 

 Administration of the National Flood Insurance Program, the North Carolina 
Floodplain Mapping Program, and Community Rating System.  All three of these 
floodplain management programs provide a number of tools that are directly 
relevant to assessing coastal flood hazard risk and developing policies intended to 
reduce flood hazard vulnerability. The state is widely recognized as having the best 
floodplain mapping program in the country.  In fact, the state has assumed the 
creation and update to FIRM’s, a traditionally federal responsibility and the only 
state in the nation that has assumed this role.   

                                                 
13

 http://www.nccrimecontrol.org/div/em/hazardmitigation/Library/dma2000.pdf 
14

 http://bit.ly/tJ1lqi 
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 Administration of the Integrated Hazard Risk Management program.  The IHRM 
represents an expansion of the work done to date in North Carolina regarding the 
assessment of flood hazard risk and the risk assessment found in the State Hazard 
Mitigation Plan.  The intent of the IHRM is to develop a more comprehensive 
approach to risk assessment across all natural hazards while developing differing 
risk assessment techniques based on existing data and technical capabilities found 
at the local level.  

 
 

1 . 3 . 7  NC DE PART M ENT O F EN V IRON M ENT A ND NATU RAL  RE S OURC ES  

From drinking water quality to outdoor recreation, DENR manages nearly every facet of 
North Carolina’s natural environment, including coastal areas and resources most directly 
impacted by flooding caused by sea level rise. DENR’s Divisions of Coastal Management; 
Water Quality; Marine Resources; Land Resources; as well as its Wildlife Resources 
Commission and Office of Conservation, Planning, and Community Affairs, are one of the 
state organizations best suited to propose and administer flood impact management 
strategies. In addition, NCDENR is responsible for leading the Interagency Leadership Team 
that is responsible for developing the state’s climate change action plan. 

Key Legislation, Policies, Plans, and Programs 

 Coastal Area Management Act.  General Statutes 113A-129.1-.3; Article 7; declares 
that management of the NCNERR as part of the Coastal Reserve is State Policy.  

 Section 13.9c of HB 1840 requires DENR to develop a multiyear beach management 
and restoration strategy and plan.  

 Session Law 2011-387: Terminal Groin Authorization.  Allows for stabilization of 
inlets, rather than natural migration of the coastal system, in specially designated 
areas along the North Carolina coast.  

 Coastal Area Management Act (CAMA).  Empowers DENR’s Division of Coastal 
Management to carry out management responsibilities, including permitting for 
coastal development and land use planning.  

o Requires 20 coastal counties to develop and maintain local land use plans in 
accordance with established guidelines.  

o Dredge & Fill Law establishes permit process for excavating or filling projects 
in coastal waters.  

 Coastal Zone Enhancement Grants Program.  Encourages states to adopt programs 
related to issues including coastal hazards and ocean resources. (Division of Coastal 
Management). 

 North Carolina Beach and Inlet Management Plan.  Provides information to address 
technical, ecological, and financial issues associated with comprehensive inlet 
management. (Division of Coastal Management). 

 Wetland Conservation Plan.  Inventories wetlands and addresses restoration and 
agency coordination with respect to state wetlands. (Division of Coastal 
Management). 
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 North Carolina Coastal Reserve Program and National Research Reserve.  Promotes 
informed management and stewardship of estuarine and coastal areas, focusing on 
education and development of professional land managers (Division of Coastal 
Management). 

 North Carolina Sea-Level Rise Assessment Report. Science Panel on Coastal Hazards 
reviewed the published literature describing sea level rise as it relates to North 
Carolina (Division of Coastal Management). 

 Coastal Habitat Protection Plan.  Protects and restores commercial and recreational 
fisheries (Division of Marine Fisheries). 

 State Stormwater Programs.  Regulates site development and post-construction 
stormwater runoff control (Division of Water Quality). 

 Provides data and maps related to watersheds, storm/surface/groundwater, and 
water quality planning (Division of Water Quality). 

 Hurricane Flood Protection and Beach Erosion Control Project Revolving Fund.  
Advances funds to counties or municipalities for advance planning and engineering 
work that will promote preservation or construction of hurricane flood protection 
or beach erosion projects (Division of Water Resources). 

 Central Coastal Plain Capacity Use Area rules. Requires water users to reduce use of 
the 16 coastal aquifers and increase the use of other water sources over a 16 year 
period (Division of Water Resources). 

 Session Law 2009-337.  Requires that non-governmental entities purchase credits 
from mitigation banks when seeking third-party mitigation and such credits are 
available (DENR Special Program). 

 One North Carolina Naturally Initiative.  Supports development of regional open 
space plans. 

 2012-2022 Comprehensive Conservation Management Plan.  Focuses on protecting 
and restoring the Albemarle-Pamlico estuary.  

 
 

1 . 3 . 8  NC DE PART M ENT O F H E A LT H AND H UM AN SERV IC ES  

The North Carolina Department of Health and Human Services (DHHS) is the largest agency 
in state government, responsible for ensuring the health, safety, and well being of all North 
Carolinians; providing the human service needs for fragile populations like the mentally ill, 
deaf, blind and developmentally disabled; and helping poor North Carolinians achieve 
economic independence. The department is divided into 30 divisions and offices. DHHS 
divisions and offices fall under four broad service areas – health, human services, 
administrative, and support functions.  

Key Legislation, Policies, Plans, and Programs 

 On-Site Water Protection Section. Responsible for providing a comprehensive 
program for control of sub-surface on-site wastewater treatment and disposal.  



NC Sea Level Rise Impact Study  Page 18 

 Septic Tank Program. Regulate septic tank installation and management, including 
restricting septic tanks in locations that have a 10% or greater annual likelihood of 
flooding unless designed to remain operable during such flooding.   

 Private Wells Branch. Requires local health departments to initiate programs for 
permitting, inspecting, and testing private drinking water wells.  

 Non-Point Source Pollution Program. Seeks to prevent surface water and 
groundwater quality degradation from on-site wastewater systems and community 
wastewater systems on coastal water quality.  
 

 
1 . 3 . 9  NC DE PART M ENT O F IN S URANC E  

The Department of Insurance controls the types of insurance available to North 
Carolinians, and influences the language and risk classifications in insurance policies. 
Additionally, this department develops the state building code, and is responsible for 
educating insurance providers and consumers about natural disaster preparedness 
through the purchase of appropriate insurance policies. 

Key Legislation, Policies, Plans, and Programs 

 North Carolina State Building Code.  Prescribes the techniques, materials, and 
specifications governing the character of new construction and certain types of 
post-disaster reconstruction (e.g., structures sustaining damages that exceed 50% of 
its value) in North Carolina. 

 Assists NCEM encourage the purchase of flood insurance by individuals, businesses, 
and communities. 

 Educates insurance providers about the nature and coverage associated with flood 
insurance policies. 

 
 

1 . 3 . 10  NC DE PART M ENT O F TR A NS PORT ATI ON  

One of the largest state agencies, NCDOT provides for the movement of people and goods 
throughout North Carolina, through the development and maintenance of highway, rail, 
aviation, ferry, bicycle and pedestrian infrastructure.  Given the strong relationship 
between the state’s capacity to mitigate the impacts of sea level rise and the quality and 
character of North Carolina’s transportation infrastructure, NCDOT will play a critical role 
in any state-level adaptation strategy.  NCDOT is part of the North Carolina Interagency 
Leadership Team. 

Key Legislation, Policies, Plans, and Programs 

 NCDOT 2040 Plan.  Long Range Transportation Plan is geared towards enhancing 
safety and mobility and addresses all modes of transportation managed by NCDOT. 

 Project Development and Analysis Branch. Formed in response to the National 
Environmental Policy Act of 1969, ensures that policies, guidance, and regulations 
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are carried out in accordance with NEPA and SEPA, as well as other federal, state 
and local regulations.  

 Hydraulics Unit. Maintain an extensive library of historical data on project locations, 
bridge a culvert data, flood studies and other surface water information, all of which 
is made available to outside agencies and individuals.   

 
 

1 . 3 . 11  NC O FF IC E O F STAT E B U DG ET AND MA NA GE M EN T  

Part of the Governor’s Office, the Office of State Budget and Management is responsible for 
the state’s fiscal and budgetary affairs.  

Key Legislation, Policies, Plans, and Programs 

 Capital Improvement Planning Act.  Tasks the Office of State Budget and 
Management with executing the authorized capital budget.  

 
1 . 3 . 12  NC POR T AUTH ORI TY  

The mission of the North Carolina State Ports is to enhance the economy of North Carolina 
by providing self-sustaining operations, facilities, and customer-focused services to help 
provide competitive access to global markets.  

Key Legislation, Policies, Plans, and Programs 

 North Carolina Maritime Study.  The study uses sea level rise information from the 
NC Floodplain Mapping Program to inform how future conditions will impact 
existing and planned port facilities and infrastructure. 

 
 

1 . 3 . 13  NC UTI L ITI E S C OM M I SS I ON  

By regulating the rates and services provided by public utilities, the Utilities Commission 
administers sections of the state’s infrastructure related to, among other things, electric 
companies, ferries, water, and wastewater systems.  

Key Legislation, Policies, Plans, and Programs 

 Overhead Cable Study.  Considered the costs and benefits of burying all overhead 
cables, finding that it would cost the state $41 billion. 

 
 

1 . 3 . 14  U NIV ER S IT Y O F NOR TH C ARO LIN A S Y ST E M  

Though not technically involved in implementing state policy, this multi-campus state 
university offers a wealth of research that contributes to North Carolina’s flood impact 
management strategy. In addition, a growing number of courses and degree programs will 
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assist in the teaching of the next generation of scholars and practitioners who will be 
responsible for addressing the issues associated with sea level rise. 

Key Policies, Plans, and Programs 

 Advanced Circulation model.  Cutting-edge storm and surge forecasting model that 
has been incorporated into updated Flood Insurance Rate Maps in coastal North 
Carolina (Institute of Marine Sciences). 

 Coastal Processes and Engineering program.  Investigates coastal processes that 
may impact the residents of northeastern North Carolina (Coastal Studies Institute). 

 UNC-Chapel Hill Climate Change Committee Report.  Recommends policies and state 
actions to address climate change in the state (Institute for the Environment). 

 Habitat Conservations Opportunities in Natural Hazard Areas Report.  Joint effort by 
the Institute for the Environment and the Environmental Law Institute to identify 
ways of coordinating habitat conservation and hazard mitigation planning.   

 Produces data on topics including historical climate summaries, monthly/seasonal 
climate information, precipitation maps, temperature maps, local storm reports, and 
flood and hurricane historical maps. (Southeast Regional Climate Center). 

 East Carolina University has several programs and studies focused on sea level rise 
research, including a Center for Natural Hazards Research that has conducted 
studies on the economic impacts of sea level rise on coastal North Carolina.  

 North Carolina State University has developed a Climate Change and Society (CCS) 
degree program designed to give students a background in climate change science 
and its implications for society.  

 
Federal Agencies 
 
 

1 . 3 . 15  U. S.  ENV IRON M ENT AL P ROTE CT ION A G ENC Y  

The EPA is the federal agency tasked with ensuring the health of humans and the 
environment. Their mandate for climate change adaptation extends to policy, planning, and 
research into topics such as adaptive options for human and ecological systems. 

Key Legislation, Policies, Plans, and Programs 

 Clean Water Act. Designed to restore and maintain the chemical, physical, and 
biological integrity of the nation’s waters by preventing point and nonpoint 
pollution.  

 Clean Air Act. Protects air quality by regulating pollutants released into the 
atmosphere. Primarily impacts climate change mitigation as opposed to adaptation.   

 Endangered Species Act.  Protects threatened and endangered species and may be 
used to further adaptation by protecting ecologically sensitive habitat.  
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 National Pollution Discharge Elimination System (NPDES) Permit Program.  
Authorized by the Clean Water Act to regulate point sources that discharge 
pollutants into waters of the United States.  

 Climate Ready Estuaries Program.  Builds capacity to prepare for the impact of 
climate change in coastal communities across the country. 

 Coastal Sensitivity to Sea Level Rise: A Focus on the Mid-Atlantic Region.  Examines 
opportunities for governments and coastal communities to plan for and adapt to 
rising sea levels.  

 Coastal Wetlands Initiative.  Seeks to understand the stressors that drive and 
restoration strategies that reverse wetland loss. 

 Clean Water State Revolving Fund.  Supports water quality protection projects for 
wastewater treatment, nonpoint source pollution control, and watershed and 
estuary management.  

 Climate Resilience Evaluation and Awareness Tool.  Helps water utility owners and 
operators understand potential climate change threats. 

 
 

1 . 3 . 16  NATI ONA L O CE ANI C AN D  ATM O SPH ER IC AD M IN IS T RAT ION  

Housed within the Department of Commerce, NOAA provides scientific data that is used to 
inform a number of regulatory, operational, and outreach activities tied to climate change 
adaptation in the coastal zone. NOAA also supports a number a capacity-building 
initiatives, including research on the impacts of climate change, collaborating with 
stakeholders to enhance their ability to use climate information through education, 
outreach and training programs, and developing operationally relevant climate 
information. 

Key Legislation, Policies, Plans, and Programs 

 Coastal Zone Management Act.  Enacted to encourage coastal states, Great Lake 
states, and U.S. territories and commonwealths to develop comprehensive programs 
to manage and balance competing uses of and impacts to coastal resources. 

 Estuary Restoration Act (2000).  Promotes the restoration of estuarine habitat with 
a coordinated Federal approach, including monitoring, assistance for restoration 
projects, and the implementation of the environmental technology innovation 
program associated with the National Estuarine Research Reserve System.  

 National Marine Sanctuaries Act (1972).  Authorizes the designation and protection 
of areas of the marine environment deemed to be of special national significance.  

 Regional Climate Centers.  Cooperative arrangement between federal and state 
agencies to provide timely production and delivery of climate data to decision 
makers throughout government.  

 Coastal Services Centers.  Partners with state and local organizations to address 
coastal resource management issues, particularly the issues tied to natural hazards 
and coastal development. The Center is working with the National Weather Service 
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and FEMA to provide on-line access to flood severity maps for 17 flood forecast 
locations in southeastern North Carolina. 

 Aquaculture Program.  Fosters sustainable aquaculture to create employment and 
business opportunities in coastal communities, maintaining healthy and productive 
marine populations, species, and ecosystems. 

 National Coastal Zone Management Program.  Voluntary partnership between the 
federal government and coastal states/territories, providing the basis for 
protecting, restoring, and developing coastal communities and resources 
nationwide.  

 Climate Program.  Provides strategic guidance and oversight of NOAA climate 
science and service programs.  

 Digital Coast. Website provides geospatial data, tools and training to help conserve 
and protect coastal communities and natural resources. The module “The Roadmap 
for Adapting to Coastal Risk” provides instruction and resources that are intended 
to assist coastal stakeholders identify coastal risks and vulnerabilities and identify 
appropriate strategies for adaptation. 

 
 

1 . 3 . 17  FE DERA L EM ER GE NC Y M A NA GE M ENT A G ENC Y  

As part of the Department of Homeland Security, FEMA supports citizens and first 
responders to help the nation build, sustain, and improve its capability to prepare for, 
protect against, respond to, recover from, and mitigate all hazards.  

Key Legislation, Policies, Plans, and Programs 

 Robert T. Stafford Disaster Relief and Emergency Assistance Act: PL 100-707, signed 
into law November 23, 1988.  Amended the Disaster Relief Act of 1974, PL 93-288. 
This act constitutes the statutory authority for most federal disaster response and 
recovery activities especially as they pertain to FEMA and FEMA programs.15 

 Disaster Mitigation Act of 2000.  Amended the Stafford Act to authorize a program 
for pre-disaster mitigation, contingent on the development of pre-disaster state and 
local hazard mitigation plans.16  

 National Flood Insurance Act (1968). Established the National Flood Insurance 
Program.  The National Flood Insurance Program (NFIP) makes available federally-
backed flood insurance to communities who adopt certain standards codified in a 
Local Flood Damage Prevention Ordinance.  

 Community Rating System.  Voluntary incentive-based program intended to 
encourage community floodplain management measures that exceed the NFIP. 

 Mitigation Assessment Team Program.  Team comprised of technical experts in 
engineering, floodplain management and construction who assess the performance 
of structures following disasters.  Reports are generated based on the findings and 

                                                 
15 http://www.fema.gov/about/stafact.shtm 
16 http://www.fema.gov/library/viewRecord.do?id=1935 
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distributed to practitioners in an effort to improve codes, standards, designs, 
methods, and materials used for new construction and post-disaster repair and 
reconstruction. 

 Post-Katrina Emergency Management Reform Act (PKEMRA).  This legislation, 
which required the creation of a national disaster recovery strategy, has been 
operationalized through the development of the National Disaster Recovery 
Framework (NDRF).  The NDRF encourages states and local governments to develop 
pre-disaster recovery plans and provides for additional assistance from FEMA to 
help build an increased capacity and commitment to pre-event planning for post-
disaster recovery across the United States. 

 
 

1 . 3 . 18  U. S.  D EP ART ME NT O F A GRI CUL TURE  

The Department of Agriculture (USDA) oversees the monitoring, management and 
distribution of food, agriculture, natural resources, and related issues.  

Key Legislation, Policies, Plans, and Programs 

 The Effects of Climate Change on Agriculture, Land Resources, Water Resources, and 
Biodiversity in the United States.  Assesses the effects of climate change on US 
Agriculture, land resources, water resources, and biodiversity.  

 USDA Climate Change Science Plan.  Provides a guide for the department and its 
stakeholders to inform current and potential investments in climate change science 
activities.  

 Forest Service Global Change Research Strategy 2009-1010.  Helps define climate 
change policy and develop best management practices for forests (both rural and 
urban) and grasslands. 

 Emergency Conservation Program.  Provides funding for farmers and ranchers to 
rehabilitate farmland damaged by wind erosion, floods, hurricanes, or other natural 
disasters, and for carrying out emergency water conservation measures during 
periods of severe drought. 

 
 

1 . 3 . 19  U. S.  D EP ART ME NT O F D EF EN S E  

The DOD is the oldest and largest government agency, and includes the Army, Navy, Marine 
Corps, and the Army Corps of Engineers. The DOD has implemented a range of programs 
and studies to address the impacts of climate change and adapt operations to changing 
conditions.  

Key Legislation, Policies, Plans, and Programs 

 DOD Natural Resources Program.  Enabling the Mission, Defending the Resources.  
Informs interested personnel whose work relates to DOD and natural resources 
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issues about tools that can be used to adapt management strategies in light of 
climate change impacts. 

 National Shoreline Management Study.  Describes coastal processes and current 
policies relating to shore restoration, and provides recommendations about 
shoreline management policies and the use of a systems approach to sediment 
management (Army Corps of Engineers). 

 US Navy Climate Change Roadmap.  Outlines the Navy’s approach to observing, 
predicting, and adapting to climate change by providing a chronological list of Navy-
associated action items, objectives, and desired effects for FY10-14. 

 Risk Quantification for Sustaining Coastal Military Installation Assets and Mission 
Capabilities.  Develops an integrated, multi-criteria, multi-hazard risk assessment 
framework intended to help evaluate the vulnerability of military assets. 

 Assisted Migration as a Management Tool in Coastal Ecosystems Threatened by Sea 
Level Rise.  Examines potential barriers to migration and re-establishment of 
ecological communities. 

 
 

1 . 3 . 20  U. S.  D EP ART ME NT O F E NER GY  

The DOE seeks to ensure America’s security and prosperity by addressing its energy, 
environmental, and nuclear challenges through transformative science and technology 
solutions.  

Key Legislation, Policies, Plans, and Programs 

 Climate, Ocean, and Sea Ice Modeling Project.  Supports DOE climate change 
research and the long term measure of delivering improved climate data and models 
needed to determine acceptable levels of greenhouse gases in the atmosphere. 

 
 

1 . 3 . 21  U. S.  D EP ART ME NT O F I N TERI OR  
 

Managing one-fifth of the land in the country, 35,000 miles of coastline, and 1.76 billion 
acres of the Outer Continental Shelf, the DoI is focused on sustaining America’s lands, 
water, wildlife, and energy resources, as well as honoring the nation’s responsibilities to 
tribal nations and advocating for America’s Island communities. The National Parks 
Service, Bureau of Land Management, Fish and Wildlife Service, and US Geological Survey 
are housed within the Department of the Interior.  

Key Legislation, Policies, Plans, and Programs 

 Secretarial Order No. 3289.  Addresses the Impacts of Climate Change on America’s 
Water, Land, and Other Natural and Cultural Resources17 

                                                 
17

 http://elips.doi.gov/app_so/act_getfiles.cfm?order_number=3289A1 
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 Coastal Barrier Resources Act.  Restricts federal expenditures that might encourage 
or support development, including access to federally-backed flood insurance under 
the NFIP, within the Coastal Barrier Resources System, which consists of coastal 
barrier islands deemed extremely vulnerable to disaster losses along the Atlantic, 
Gulf, or Great Lakes coasts. 

 Coastal Wetlands Planning, Protection, and Restoration Act (1990).  Establishes the 
National Coastal Wetlands Conservation Grant Program to provide funding for 
acquisition, restoration, management and enhancement of coastal wetlands. 

 Relative Coastal Vulnerability Assessment of National Park Units to Sea Level Rise.  
Quantifies the likelihood that physical changes to Parks Service assets will occur.  

 Sea Level Rise Affecting Marshes Model.  Displays map pairs of an area under 
different sea level rise scenarios (Bureau of Land Management). 

 National Fish, Wildlife, and Plants Climate Adaptation Strategy. Provides guidance 
about what actions are most likely to successfully promote natural resource 
adaptation to climate change (Fish and Wildlife Service). 

 Climate and Land Use Change Research and Development.  Supports scientific 
research on topics related to climate and land-cover change, and their impacts (US 
Geological Survey). 

 National Assessment of Coastal Vulnerability to Sea Level Rise.  Seeks to objectively 
determine the relative risks due to future sea level rise for the U.S. Atlantic, Pacific, 
and Gulf of Mexico coasts. 

 Societal Risk and Vulnerability to Natural Hazards.  Develops quantitative, 
qualitative, and geospatial methods to characterize and communicate the 
vulnerability of coupled human-environmental systems to natural hazards. 

 
 

1 . 3 . 22  U. S.  D EP ART ME NT O F T RANS PORT ATI ON  

The goal of the US DOT is to serve the United States by ensuring a fast, safe, efficient, 
accessible and convenient transportation system that meets our vital national interests and 
enhances the quality of life of the American people, today and into the future.18  

Key Legislation, Policies, Plans, and Programs 

 The Potential Impacts of Global Sea Level Rise on Transportation Infrastructure. 
Estimates the effect of sea level rise and storm surge on the national transportation 
network. The report also breaks down impacts in each state based on different 
levels of potential sea level rise. 

 Transportation and Climate Change Clearinghouse (climate.dot.gov). A one-stop 
source for information on transportation and climate change issues, including 
potential impacts of climate change on transportation infrastructure, and 

                                                 
18 http://www.dot.gov/about.html#whatwedo retrieved 10/5/2011  
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approaches for integrating climate change considerations into transportation 
decision-making.  

 
1. 3 . 23  U. S.  D EP ART ME NT O F H OUS IN G AN D URBAN D E V EL OP M ENT  

HUD’s mission is to ensure a decent, safe, and sanitary home and suitable living 
environment is available to every American. In addition to housing programs, HUD plays an 
important role guiding urban development patterns and in the recovery and reconstruction 
efforts follow disasters.  

Key Legislation, Policies, Plans, and Programs 

 Sustainable Communities Regional Planning Grant Program.  Provides funding for 
regional planning efforts that pursue, among other actions, comprehensive climate 
change impact assessments.  

 Community Development Block Grant Program.  Funds are provided to eligible 
communities to address economic development and make repairs to low-income 
housing.  After major disasters, Congress may provide additional CDBG funds to 
affected states to help repair or relocate disaster affected properties. 

 
 
 

1 . 3 . 24  S MA LL BU S IN ES S AD M IN IS TRAT ION  

The SBA aids, counsels, assists, and protects the interests of small businesses, to preserve 
free competitive enterprise, and to maintain and strengthen the overall economy of the 
nation.   The SBA also provides low interest loans to homeowners and businesses following 
disasters to assist in the repair or reconstruction of damaged structures. 

Key Legislation, Policies, Plans, and Programs 

 Disaster Loans.  Assists homeowners, renters, businesses of all sizes, and private 
nonprofit organizations to repair or replace real estate, personal property, 
machinery and equipment, inventory and business assets that have been damaged 
or destroyed in a federally declared disaster.  As part of the disaster loan program, 
funds are also available to assist individual property owners incorporate risk 
reduction measures into the repair of the structure. 
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2.0 METHODS 

 
2.1 STUDY OBJECTIVES AND SCOPE 

This study assessed the potential impacts of sea level rise and increased flooding 
associated with long-term climate change in North Carolina and performed an evaluation of 
impact management strategies as required by P.L. 110-329. 

Specific objectives of the study include: 

 Determine the potential changes in flooding hazards in North Carolina due to sea 
level rise and increased storminess. 

 Evaluate the risks to human settlements and natural systems associated with the 
changes in sea level rise and increased storminess, including social, environmental 
and economic impacts. 

 Identify and evaluate short- and long-term strategies at the State and Federal level 
that may help to reduce these impacts. 

 Define the uncertainties and assumptions associated with the hazard, impact and 
strategies proposed in the study. 

The study was also intended to serve as a roadmap for future sea level rise impact 
assessment investigations in other states. In order to support this, the study sought to meet 
the following criteria: 

 Repeatable 

 Defensible 

 Quantitative 

 Transferable and non-proprietary 

 Scalable 

 Spatial 

The part of the study that is described next evaluates the ability of North Carolina state 
agencies to reduce the impacts of flooding resulting from sea level rise and increased 
coastal storminess.  The following section also identifies a series of Flood Impact 
Management Strategies (FIMS) the state may consider in order to prepare for potential sea 
level rise and increased storminess. The FIMS, which include strategies whose benefits and 
costs are assessed qualitatively and, in some cases, quantitatively, were developed based 
on an assessment of existing state agency capabilities, a review of other coastal states that 
are in the process of developing sea level rise adaptation strategies, and a review of the 
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feasibility of proposed actions based on existing state and local data and analytical 
processes. 

 
2.2 DATA COLLECTION AND ANALYSIS 

 
2. 2 . 1  CAPAB I LIT Y A S SE S S M EN T 

To conduct the capability assessment this project first identified federal and state level 
agencies and departments in North Carolina using a facilitated workshop held at the 
University of North Carolina at Chapel Hill Center for the Study of Natural Hazards and 
Disasters in 2009.  The workshop brought together key stakeholders and experts involved 
in hazard mitigation, floodplain management, and climate change adaptation.  Building on 
the proceedings of the workshop, the study team then evaluated each agency noted in the 
North Carolina State Hazard Mitigation Plan.  This assessment involved determining how 
each agencies programs (including grants), policies, and plans have the potential to impact 
the ability of the state to adapt to sea level rise.   In some cases, this assessment helped 
identify specific programs that explicitly target flood hazard risk reduction and thus sea 
level rise adaptation.  In other cases the assessment helped to identify programs that were 
either underutilized for this purpose or programs that hindered the state’s ability to adapt 
to sea level rise and increased coastal storminess.  In both cases this analysis was used to 
inform the development of FIMS.   
 
Federal agencies were also assessed in order to better understand how their programs 
compliment state agency sea level rise and climate change efforts.  This approach helped to 
better understand the vertical linkages between federal and state agencies, including, for 
example, the role of federal support for state capacity building efforts like education, 
outreach and training or the provision of grant funding. 
 
In addition to the content analysis of the State Hazard Mitigation Plan, state agencies were 
evaluated via an extensive internet search using key terms such as ‘sea level rise,’ 
‘adaptation,’ and ‘flood’ within North Carolina’s agencies and departments.  Interviews with 
a range of experts from state and federal agencies and at the University of North Carolina at 
Chapel Hill narrowed the selected agencies and departments to those considered to be 
most directly involved in sea level rise and increased coastal storminess-related activities. 
 
Phone interviews were conducted with select state agency officials in order to further 
explore current and proposed agency plans that addressed sea level rise and/or increased 
storminess.   
 

 
2 . 2 . 2  IDE NT IF ICA TI ON O F L I K EL Y I M PACT S  

The study utilized the Source-Pathway-Receptor (SPR) framework model for assessing 
flood impacts as stated in the North Carolina Sea Level Rise Impact Management Study 
Plan.   
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In the SPR framework, Sources are defined as the climatic or meteorological events (e.g., 
sea level rise, hurricanes) that drive flood hazards. Pathways are the routes that sources 
take to reach receptors, such as coastal landforms and flood control structures that convey 
floodwaters.   Receptors are the people, industries, and built and natural environments 
that may be affected by the flood hazard.  

Changes in hazards were evaluated using the SPR framework and applied at four 25-year 
“time slices” through 2100.  Several scenarios of future conditions were evaluated as to 
their effect on six receptors.  The six receptors are:  

1. Land—Includes ocean and estuarine coasts.  Potential effects of sea-level rise 
include an increase in the frequency and intensity of coastal flooding. 

2. Ecosystem services—Ecosystems provide numerous goods and services to the state, 
including flood attenuation, wildlife and fisheries habitat, natural resources, and 
recreational opportunities.  Sea level rise may overwhelm coastal ecosystems ability 
to carry out those services upon which coastal communities depend.  

3. Agriculture—Includes crops, silviculture, agricultural buildings and equipment,  
livestock, and aquaculture facilities and stocks. Sea level rise impacts include 
saltwater intrusion onto farmlands and an increased risk of coastal flooding of 
agricultural facilities and lands. 

4. Buildings—Includes residential and commercial buildings, coastal structures (e.g., 
piers), and state-owned facilities.  Potential impacts include damages tied to 
periodic flood inundation as well as permanent property loss where land is eroded 
or permanently underwater. 

5. Critical infrastructure—Includes transportation facilities/infrastructure; pipelines; 
electricity generation, transmission, and distribution; telecommunication; 
wastewater; water supply; flood control and storm water management; food 
production and distribution; heating; public health; financial services; monuments; 
government facilities; and security services.  Potential impacts include damage to 
vital lines of coastal transportation, power plants located along the coast, 
wastewater treatment facilities, roads and bridges, ports, airports, and other 
lifelines.    

6. Society—includes potential loss of life; economic impacts (e.g. business disruption 
or closure); loss of coastal amenities/recreational facilities; employment loss 
(permanent or temporary); residential and community displacement (temporary, 
episodic, permanent); educational disruptions; increased need for social welfare 
and disaster relief programs; loss of coastal culture/way of life, including cultural 
resources.  
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2. 2 . 3  FL OOD I MPA CT MANA G E M E NT STRAT E GI E S  

In order to identify Flood Impact Management Strategies (FIMS), this project assessed sea 
level rise adaptation and flood impact reduction strategies from other states as well as 
opportunities to modify existing programs or policies identified within the North Carolina 
capability assessment. Twenty three FIMS, spanning all six receptors, were identified and 
qualitatively analyzed by addressing their technical, administrative, political, legal, fiscal 
and environmental feasibility as well as their potential benefits in terms of reduced flood 
impacts.  The qualitative assessment includes a description of relevant legislation, agencies 
and programs that may serve as implementation mechanisms.  Of the 23 FIMS, a select 
sample of ** will be quantitatively analyzed to determine their costs and benefits.  The 
quantitative assessment is intended to help provide additional information to inform 
decision-makers about the cost-effectiveness of differing strategies.   

 
2 . 2 . 4  STA TE C AS E STUD I ES  

In order to illustrate the strategies that other coastal states are using to reduce potential 
climate change induced damages, three state-level (Maryland, California, and Florida) case 
studies were developed.  These states were selected because they all face significant coastal 
flooding threats and have been proactive in their varied approaches to dealing with sea 
level rise and increased storminess.   

To conduct the case studies, researchers compiled information from Sea Level Rise 
Response Strategies, Climate Adaptation Strategies and State Action Climate Plans.  Each 
case study includes a section that highlights the contextual implications and lessons that 
can help guide the development of North Carolina-specific strategies.  

2.3 STUDY LIMITATIONS 
 

2. 3 . 1  CAPAB I LIT Y A S SE S S M EN T 

Creating a comprehensive assessment of state and federal capacity to address the impacts 
of sea level rise in North Carolina posed a number of challenges. While much of the 
information was gathered through a review of the State Hazard Mitigation Plan and state of 
North Carolina agency websites, the level of detail varies significantly.  Similarly, the 
responses varied between agency officials that were contacted directly to verify or expand 
on information.  

Another significant limitation was the tendency for agencies to avoid using politically 
loaded terms such as sea level rise or climate change, even in cases where policies or 
programs are addressing coastal flooding.  On the other hand, the State of North Carolina is 
a widely recognized national leader in the acquisition of pertinent data and the 
development of analytical tools for floodplain mapping.  In addition the state has extensive 
experience in the implementation of hazard mitigation measures following a number of 
major coastal disasters.  As such, many of the programs that have been or are in the process 
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of being developed provide a means through which the State can adapt to sea level rise and 
increased storminess.     

 
 

2 . 3 . 2  IDE NT IF ICA TI ON O F L I K EL Y I M PACT S  

There is some degree of uncertainty about the extent and magnitude of sea level rise and 
storms resulting from climate change on the six receptors evaluated in this study.  Thus an 
important aspect of planning for sea level rise adaptation is to recognize this variability and 
develop a series of strategies that account for this uncertainty, build on existing programs 
and policies where relevant, and recognize that differing approaches may be adopted based 
on available data and capabilities that change over time. 

2. 3 . 3  FL OOD I MPA CT MANA G E M E NT STRAT E GI E S  

The identification of quantitative and qualitative Flood Impact Management Strategies 
were limited to strategies that fell within the six receptors for the study.  The FIMS selected 
to be quantitatively analyzed were chosen in large part based on the availability of 
pertinent data and the modeling capabilities identified and applied during the study 
process.  A number of qualitative FIMS were developed to supplement the quantitatively 
derived strategies thereby providing a broader array of options.  The data used in the sea 
level rise impact assessment focuses largely on impacts to buildings and critical 
infrastructure. Therefore, there are more quantitatively assessed FIMS that fall within 
these receptor categories.   

 

2. 3 . 4  STA TE C AS E STUD I ES  

The purpose of conducting state case studies was to identify potential strategies adopted 
by others that North Carolina could learn from and potentially emulate. Since North 
Carolina has different economic, environmental, geologic, social and political 
characteristics than Maryland, California, and Florida, there is some degree of uncertainty 
about the applicability of the strategies identified.  On the other hand, the case studies did 
help to further clarify potential issues and strategic lessons that can be applied in North 
Carolina. 
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3.0 FLOOD IMPACT MANAGEMENT STRATEGIES 

This section summarizes ** quantitative and qualitative Flood Impact Management 
Strategies (FIMS) that span the 6 receptor groups including land, ecology, agriculture, 
critical infrastructure, buildings, and societal.   Each FIMS is explained using the following 
elements: a general description of the strategy, issues tied to the feasibility of its 
implementation, possible mechanisms such as programs or funding that can be used to 
implement the strategy, and the cost effectiveness of the FIMS.   

3.1 LAND RECEPTOR 

Strategy: Acquire property subject to coastal flood inundation and maintain the 
property as open space in perpetuity.  

Description: North Carolina can play a critical role in acquiring property that is vulnerable 
to flooding and adaptively reuse such properties to advance additional complementary 
goals. By acquiring properties subject to inundation and maintaining them as open space in 
perpetuity, the state can both remove hazardous properties from the real estate market 
and add open space for conservation, recreation, or other public purposes. The acquisition 
of flood-prone properties can also further environmental benefits (and ecological-based 
FIMS) including allowing for marshland migration and reducing non-point source 
pollution.  The state and a number of local governments have extensive experience with the 
acquisition of flood-prone properties following Hurricanes Fran and Floyd and as part of a 
number of ongoing pre-disaster hazard mitigation grant programs. It is important to note 
that the property in question may include developed and undeveloped lands. 

Feasibility Considerations: The ability to map areas under consideration and calculate 
the costs to acquire the land can be undertaken using available flood hazard risk 
assessment data (derived from the North Carolina Floodplain Mapping Program, Integrated 
Hazard Risk Management program, North Carolina Geographic Information System as well 
as local hazard mitigation plans) including floodplain boundaries, first finished floor 
elevations of structures and other relevant data needed to perform the benefit-cost 
analysis. This strategy must take into account the challenges of identifying willing sellers of 
their property, determining the cost-effectiveness of properties, acquiring contiguous 
properties (and avoiding the “checkerboard” effect whereby only some houses in a 
neighborhood are acquired which requires the provision of services to remaining 
households) and the tracking of those bought out to ensure that the funds are used by 
former property owners to acquire housing outside of areas subject to sea level rise and 
coastal flooding. This strategy should draw on the flood hazard data that is readily available 
in North Carolina as well as lessons learned from the large-scale buyout of flood-prone 
properties that has occurred in North Carolina since the 1990’s (one of the largest single-



NC Sea Level Rise Impact Study  Page 33 

state efforts of its kind in the United States).   Lessons can also be drawn from land 
acquired by state agencies and land trusts. 

Potential Implementation Mechanisms: The effective development of a comprehensive 
program will require the combined efforts of several state and federal agencies.  The State 
of North Carolina Hazard Mitigation Plan and Local Hazard Mitigation Plans describe 
implementation strategies for the state and local governments respectively and should be 
reviewed to compile all relevant grants and programs related to this FIMS.   A series of 
state resource management programs can play an important role in this proposed effort, 
including the North Carolina Wildlife Resources Commission’s Land Acquisition 
Committee, who purchases and manages land as wildlife conservation areas and 
recreational sites, the North Carolina Farmland Preservation program, and the North 
Carolina Clean Water Management Trust Fund.  The creation of a state-wide GIS-based 
repository of data layers, including environmentally sensitive areas; areas prone to 
flooding, sea level rise, and coastal erosion; past lands acquired (including differing funding 
source attributes); and lands prioritized for future purchase by differing groups should be 
used to foster a more coordinated effort across agencies. A number of pre- and post-
disaster hazard-mitigation grant programs provide funding to engage in this effort.  
Examples include the Hazard Mitigation Grant Program (HMGP), Hazard Mitigation 
Assistance, Flood Mitigation Assistance, and Severe Repetitive Loss Program.  In addition, 
the Department of Housing and Urban Development’s Community Development Block 
Grant Disaster Recovery funds are often used to acquire flood-prone properties after a 
federally declared disaster.  For additional implementation mechanisms see the State of 
North Carolina Hazard Mitigation Plan.   

Assessing Benefits and Costs: (DEWBERRY PRODUCT) 
 

 
 
 

Strategy: Construct sea walls or other protective measures to shield a select number 
of highly vulnerable pre-existing large scale investments in public infrastructure and 
human settlements along the North Carolina coast to withstand a 500-year coastal 
flood event. 

Description: Adaptation strategies may require at-risk residents and property owners to 
move, uprooting their families and potentially modifying their lifestyles. Armoring the 
shoreline with a sea wall to withstand a 500-year flood provides an alternative to moving 
away from known high hazard areas.  However, a number of significant issues should be 
confronted before embarking on such a strategy.  These include the extreme expense of 
such an undertaking, the negative environmental effects (including the loss of the 
protective beach), determining the appropriate design standard (that may or may not 
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account for some rise in sea level and an increase in coastal storminess), and the resulting 
increase in development behind the protective barrier (which may result in a more 
devastating disaster once the design standard is exceeded). Such a strategy would require 
the creation of clear criteria to identify and prioritize areas to be protected.  Examples of 
criteria include, but are not limited to population density, economic output, land and 
property values, historic and culturally significance, and the number and type of critical 
public facilities protected.  

Feasibility Considerations: Hard structures such as sea walls are a technically complex 
and extremely expensive undertaking, resulting in the loss of the natural beach through 
accelerated erosion rates (often necessitating an expensive beach re-nourishment 
program) and damage to other environmental features and natural habitat, such as 
blocking the ability of barrier islands to migrate towards the mainland or hindering the 
ability of marshlands to move in accordance with an inundated coastline as sea levels rise.   
Moreover, sea walls in other coastal areas have led to increased development behind them, 
thereby increasing overall exposure and loss should the design parameters of the structure 
be exceeded. The construction of hardening structures in North Carolina would also 
require a change in state policy which currently does not allow for the construction of 
structures like sea walls in the coastal zone (see the NC Department of Environment and 
Natural Resources, Division of Coastal Management).  The design of a sea wall should take 
into consideration changes to the floodplain over time and the life expectancy of the 
protective measure.  A critical question to answer will be whether or not building to today’s 
500-year event will provide sufficient protection over the expected life of the wall or if the 
structure should be built to accommodate projected changes to the 500-year floodplain.  
Many examples of seawalls built for flood protection exist, both within the United States 
and internationally, and the experience of these projects can inform whether and how to 
pursue this strategy. Motivated by the damage caused by Hurricane Ike in 2008, a proposal 
is being discussed to construct a coastal barrier, referred to as the “Ike Dike,” to protect the 
Galveston Bay in Texas to be able to withstand ~10,000 year storm. While North Carolina 
has a ban on hardened structures on ocean beaches, seawalls and bulkheads are built on 
many coastal properties within the State. The project would dramatically extend the 
existing Galveston Seawall and provide flood protection to Galveston, the Bolivar 
Peninsula, the Galveston Bay Area and Houston, including the substantial petrochemical 
industry located in the area. However, opponents of the project question the expense and 
the efficacy of the proposed seawall.  Internationally, the Netherlands have a long history 
with engineered flood control projects, as about two thirds of its area is vulnerable to 
flooding. Seawalls and flood defenses have been built and continue to be strengthened and 
raised over time. Currently, the seawalls along the most densely populated western coast 
have a design standard to withstand a 10,000 year flood event, while the less densely 
populated areas are protected by structures built to withstand a 4,000 year event.   
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Potential Implementation Mechanisms: The US Army Corps of Engineers is the likely 
federal entity that would undertake such an initiative if Congressionally-appropriated 
funds were in place.  Another option to consider is the development of alternative cost-
sharing arrangements to include revenues derived from local governments, residents, 
tourists, hotel/rental tax, the state legislature, water-dependent corporations, and other 
federal agencies.   

Assessing Benefits and Costs: (DEWBERRY PRODUCT) 

 

Strategy: Transition developed properties to less intensive uses in areas subject to 
sea level rise.  

Description: Increased coastal flooding and erosion associated with sea level rise may 
make certain areas unfit for intensive land uses like residential or commercial 
development.  Many of those areas will remain suitable for less intensive uses like 
recreation or specific water-dependent uses. Maryland’s climate change adaptation 
strategy, for example, includes existing programs that promote open space, using purchase 
of development rights and conservation easements as a means to transition to less 
intensive uses.   

Feasibility Considerations: Communities may encounter local opposition to certain kinds 
of downzoning, particularly from special interest groups who have organized to dispute 
climate change, sea level rise, and land use policies that impact coastal real estate 
development. This significantly complicates the strategy’s political feasibility. Nonetheless, 
it may be possible to connect less intensive uses to current open space plans, hazard 
mitigation plans, environmental conservation agendas, or other existing programs, thereby 
enhancing administrative feasibility.  

Potential Implementation Mechanisms: A series of state resource management 
programs can play an important role in this proposed effort, including the North Carolina 
Wildlife Resources Commission’s Land Acquisition Committee, who purchases and 
manages land as wildlife conservation areas and recreational sites. The North Carolina 
Farmland Preservation program, the North Carolina Clean Water Management Trust Fund, 
and the Department of Environment and Natural Resources One North Carolina Naturally 
Initiative supports the acquisition of property and the development of regional open space 
plans.  The Department of Housing and Urban Development’s (HUD) Sustainable 
Communities Regional Planning Program also provides funds to support open space plans.  
Additionally, a number of pre- and post-disaster hazard-mitigation grant programs provide 
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funding to engage in this effort.  Examples include the Hazard Mitigation Grant Program 
(HMGP), Hazard Mitigation Assistance (HMA), Flood Mitigation Assistance (FML), and 
Severe Repetitive Loss (SRL) Program.  In addition, the Department of Housing and Urban 
Development’s Community Development Block Grant Disaster Recovery funds are often 
used to acquire flood-prone properties after a federally declared disaster.  Additional 
implementation mechanisms include the adoption of local land use policies to achieve this 
aim, Coastal Area Management Act, and green infrastructure plans that may note specific 
local implementation strategies. For additional implementation mechanisms see the State 
of North Carolina Hazard Mitigation Plan.    

 

Strategy: Identify and acquire prioritized fresh water resources.  

Description: The report, Analysis of Climate Change Adaptation Strategies for Southeast US 
Coastal Cities, written by the US Fish and Wildlife Service (FWS), identifies protecting fresh 
water supplies as a critical component of a regional effort to adapt to sea level rise. By 
identifying and acquiring priority fresh water resources, North Carolina can act on FWS’s 
recommendation, ensuring an adequate supply of fresh water for agricultural, ecological, 
and human needs.  

Feasibility Considerations: Like many public acquisition strategies, this strategy is likely 
to be costly, and it will require addressing a range of questions related to implementation, 
including which state agency/agencies would administer the acquisition process and 
manage the water supplies. Therefore, implementing this strategy will require confronting 
issues of economic and administrative feasibility. 

Potential Implementation Mechanisms: The Clean Water Management Trust Fund 
(CWMTF) and the State Park System, both housed within the Department of Environmental 
and Natural Resources (DENR), are potential avenues for acquiring fresh water resources 
for public use.  Additional partners may include land trusts, recreational (including fishing 
and hunting) interests, and environmental groups.  One option to consider is the provision 
of additional points in any prioritization/ranking system used to administer grants to 
include criteria tied to the protection of existing fresh water supplies in areas prone to sea 
level rise.  In addition, the use of a GIS-based system to identify and prioritize acquisition 
sites across stakeholders would be helpful to better coordinate activities, including joint 
purchases and eventual management of the resource once obtained.   
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3.2 ECOLOGICAL RECEPTOR 
 

Strategy: Utilize rolling easements to allow for the migration of barrier islands and 
wetlands while maintaining public access to the shore and coastal sounds.  

Description: The dynamic nature of coastal ecology complicates coastal land use planning, 
as features like barrier islands and marshes migrate due to oceanographic, hydrological 
and meteorological processes. In developed areas, governments and private landowners 
often attempt to hold back the sea by adding sand to beaches or building hardened 
structures like seawalls and revetments. Another option to address the natural dynamism 
of coastal environments, including the migration of wetlands and barrier islands is to 
utilize rolling easements.  The application of rolling easements has the additional benefit of 
helping to maintain public access along the state’s shores and sounds, which also enhances 
important tourism and recreation-based economies.  The EPA recently published a Rolling 
Easements Primer that outlines a range of approaches to rolling easements and the 
advantages and disadvantages of pursuing such a strategy.19 

Feasibility Considerations: Rolling easements depend on actual, immediate fluctuations 
in sea level rather than projections.  As a result, this strategy sidesteps the inherent 
uncertainty and disagreements surrounding future levels. As indicated by the protracted 
debate over House Bill 819, much of the state-level opposition to sea level rise adaptation 
emanates from groups skeptical to prevailing climate science, which this strategy may help 
moderate. Developing a policy tied to actual changes may enhance the likelihood of gaining 
legal standing (e.g. relying on existing state coastal management rules) as well as political 
support. However, since structures seaward of this line would be removed at the owner’s 
expense, under current state law, it may remain politically objectionable to some property 
owners. Several states have coastal management programs that employ varied forms of 
rolling easements. Florida’s Coastal Construction Control Line Program (CCCL) provides 
protection for Florida’s beaches and dunes while assuring reasonable use of private 
property by establishing an area in which more stringent siting and design criteria are 
applied for construction and related activities. The control line represents the landward 
limit of a 100 year coastal storm, which could change due to coastal erosion, changes in sea 
level, or intensification of coastal storms.20 The Texas Open Beaches Act, established in 
1959 and amended in 1991, guarantees free public access to beaches on the Texas coast, 
extending from the mean low tide to the first line of stable vegetation. While litigation is 
pending to clarify the effects of the Act on beachfront property owners, the Act results in 

                                                 
19 Titus, James G. Rolling Easements Primer. Climate Ready Estuaries Program:  
http://www.water.epa.gov/type/oceb/cre/upload/rollingeasementsprimer.pdf  
20 The Homeowner’s Guide to the Coastal Construction Control Line Program, Florida 
Department of Environmental Protection. 
http://www.dep.state.fl.us/beaches/publications/pdf/propownr.pdf  

http://www.water.epa.gov/type/oceb/cre/upload/rollingeasementsprimer.pdf
http://www.dep.state.fl.us/beaches/publications/pdf/propownr.pdf
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the public easement “rolling” with the vegetation line as long as its movement is 
gradual/natural and not caused by an event like a hurricane.21  

Potential Implementation Mechanisms: The US Environmental Protection Agency’s 
(EPA) Climate Ready Estuaries Program encourages the use of rolling easements and may 
be used to provide broad policy guidance while the North Carolina Coastal Area 
Management Act’s rules associated with development seaward of the Mean High Water 
Line can be used to undergird such a policy.   

Assessing Benefits and Costs: (DEWBERRY PRODUCT) 

 

 

Strategy: Allow wetland habitats to move based on changes in sea level rise.  

Description: According to the North Carolina Department of the Environment and Natural 
Resources, habitat corridors such as wetland marshes are essential components of the 
state’s Wildlife Action Plan. In North Carolina, more than 70% of the species listed as 
endangered, threatened, or of special concern depend on wetlands for survival. Thus, a 
policy of allowing wetland habitats to move as coastal ecologies change due to sea level rise 
could have significant benefits to state flora and fauna, advancing existing state wildlife 
science and policy, and maintaining key nurseries that support important seafood, hunting, 
and recreational interests in the state.  

Feasibility Considerations: While it is not hard to imagine this policy boosting coastal 
economies through tourism and ecosystem services, these benefits likely will prove 
difficult to quantify.  The processes required (e.g., land and property acquisition) to 
accomplish this aim will likely prove very expensive.  A clear prioritization strategy to 
acquire land would need to be developed in order to most effectively use the financial 
resources available.  In addition, an outreach strategy to identify willing sellers (assuming a 
voluntary program) would need to be implemented. 

Potential Implementation Mechanisms: At the federal level, the Coastal Wetlands 
Conservation Grant Program, Coastal Wetlands Initiative, which identifies and 
disseminates tools to protect and restore wetland resources, and the Wetlands Reserve 

                                                 
21 Texas General Land Office Website: 
http://www.glo.texas.gov/glo_news/hot_topics/articles/open-beaches-faq.html  

http://www.glo.texas.gov/glo_news/hot_topics/articles/open-beaches-faq.html
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Program, which offers landowners the opportunity to protect, restore, and enhance 
wetlands on their property, could be used to allow wetland migration in North Carolina. At 
the state level, both the Wetlands Conservation and Coastal Habitat Protection Plans could 
help implement this strategy.  

 
 
 
3.3 AGRICULTURAL RECEPTOR 
 

 

Strategy: Adopt property tax reductions to incentivize the elevation or relocation of 
agricultural structures located within the 500-year coastal floodplain.  

Description: The protection of agricultural lands serves multiple benefits including the 
preservation of the state’s agricultural heritage, the preservation of open space, the 
containment of urban sprawl, and the limitation of future flood and sea level rise related 
losses.  Farms, including their buildings and infrastructure are often located in floodplains 
due to the nutrient rich soils and relatively flat topography.  Working to protect vulnerable 
structures and infrastructure from flood-related losses can help to reduce the likelihood 
that a flood disaster will further stress those whose economic survival is often tenuous.  
Maintaining working farms in the floodplain is often preferable to more intensive uses like 
subdivisions and shopping centers that can significantly affect the natural function of the 
floodplain due to the addition of impervious surfaces and the physical alteration of the 
areas hydrological carrying capacity.  

Feasibility Considerations: The Department of Revenue already offers a tax deferment 
program, by which taxpayers who use their land for agriculture, horticulture, or timber 
production are taxed at the lower value of these present uses, rather than their higher true 
market value as developable land. Expanding a well-established statewide program to 
include the means to incentivize flood hazard risk reduction initiatives for farmers may 
prove politically acceptable while requiring limited administrative changes.  

Potential Implementation Mechanisms: Amending the Department of Revenue’s present 
use value tax program to compensate qualified agricultural property owners who elevate 
or relocate agricultural structures and infrastructure appears to be the optimal way to 
implement this strategy.  

Assessing Benefits and Costs: (DEWBERRY PRODUCT) 

 



NC Sea Level Rise Impact Study  Page 40 

Strategy: Incentivize the transition to crops, varietals, and other 
agricultural/aquacultural products that are more resilient to an increase in the 
salinity of groundwater and surface water and/or more frequent flooding as a result 
of sea level rise.  

Description: As soil composition, weather, and other conditions shift due to climate 
change and sea level rise, it is unlikely that North Carolina’s farmers will be able to rely on 
some varietals and crops as they have in the past. Accordingly, an incentivization policy 
that encourages transitioning to crops, varietals, and other agricultural/aquacultural 
products that are more resilient to sea level rise could help maintain agriculture as an 
economically viable job sector while preserving an important cultural legacy in North 
Carolina. The protection of farmland offers an important alternative to more intensive 
development in flood prone areas located in the coastal plain.  

Feasibility Considerations: The transition of crops, varietals, and other 
agricultural/aquacultural products will likely be slow, as issues of technical feasibility (e.g., 
the identification of resilient varietals and species) and administrative feasibility (e.g., the 
promotion and acceptance of alternatives by farmers) may be significant.  Transitioning 
may require considerable investment to retrain workers and purchase new types of 
equipment.  This may be particularly difficult for smaller farming operations.   

Potential Implementation Mechanisms: Though there are few domestic case studies of 
this type of agricultural adaptation, the US Agency for International Development has been 
active in supporting transitions to more resilient crops in Central America. Their small 
grant program, perhaps in conjunction with the technical services section of the North 
Carolina Department of Agriculture and Consumer Services, could be instructive in 
overcoming the economic and technical hurdles of this strategy.  In addition, the North 
Carolina Agriculture Extension Service could provide information to farmers tied to crops 
that are able to thrive in varied conditions including changes in average winter and 
summer temperatures, variations in the timing and amount of precipitation, and increasing 
levels of salinity in groundwater and surface water. 
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Strategy: Provide new job training for people in the agricultural industry whose 
livelihoods are threatened by sea level rise.  

Description: In some cases, the agricultural community may be able to adjust practices 
over time, such as the planting of new crop varietals and the adoption of new stormwater 
management techniques in order to maintain a viable operation despite changes in sea 
level. In other cases, new crop varietals and agricultural practices will not be enough to 
stave off the effects of sea level rise and potentially more severe and changing weather 
conditions. As such, the state may consider providing new job training for people in the 
agricultural industry whose livelihoods are threatened by sea level rise conditions, so that 
these people can be better prepared to face a job market in which they are unfamiliar.  The 
State’s approach to retraining could take several forms.  Training programs or other 
incentives could be developed to promote new skills in areas of agriculture that are likely 
to be more resilient to sea level rise.  This would ensure that agriculture continues to be an 
important economic engine in the State.  Alternatively, the State could provide for non-
agriculturally oriented retraining programs or other educational incentives geared toward 
retraining displaced agricultural workers for entirely new careers.  The goals of the two 
approaches are very different.   One strives to maintain the level of agricultural 
employment while also providing skills that are in demand in the industry while the other 
approach concedes some loss of agricultural employment and focuses on maintaining 
overall employment in the State.  Given the relatively gradual nature of sea level rise, the 
State’s strong university and community college systems have some lead time to develop or 
alter the curricula necessary to help implement this strategy. 

Feasibility Considerations: The Department of Labor’s Trade Adjustment Program, which 
retrains workers who have lost their jobs due to international competition, has recently 
been utilized by fishermen who have lost their jobs to changing environmental conditions, 
and similar programs could be used as a form of economic development in poorer areas in 
the state. This assumes, however, that farmers and fishermen would be interested in such 
retraining, and that sufficient job opportunities for retrained agriculture and aquacultural 
workers exist near communities threatened by sea level rise. As such, issues of social and 
economic feasibility will have to be resolved to successfully implement this strategy.  

Potential Implementation Mechanisms: The Department of Labor, the North Carolina 
Agriculture Extension Service, and the state’s university and community college system 
should work together collaboratively to help refine and implement this strategy.  
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3.4 CRITICAL INFRASTRUCTURE RECEPTOR 
 

 

Strategy: Elevate existing and proposed critical facilities located in coastal flood 
hazard areas (e.g., the 100-year floodplain) 1, 2 or 3 feet above the base flood (one 
percent annual chance flood) elevation to account for differing sea level rise 
scenarios.  

Description: Many coastal structures are sited in a manner that enables them to be close to 
and easily accessible by the public, their employees, or the assets that they service. 
Accordingly, relocating critical facilities elsewhere may result in a loss of efficiency. 
Elevating critical facilities located in coastal flood hazard areas (e.g., the 100 year 
floodplain) 1, 2, or 3 feet above the base flood elevation will help to ensure that they can 
function during floods without having to sacrifice their optimal locations.  On the other 
hand, elevating structures in a known high hazard area does not guarantee their ability to 
function during a flood or rising seas as extreme events may exceed adopted design 
parameters.    

Feasibility Considerations: The adoption of a “freeboard” requirement, i.e. establishing a 
given height above which a structure must be elevated, has significant up-front costs.  As 
flood-related return periods change with changes in sea level rise and increased 
storminess, adopted standards may need to be increased over time.  This strategy also 
relies on flood maps being updated frequently enough to account for changes to base flood 
elevation so that new critical facility construction is built based on the most up-to-date 
data.  This too carries significant technical, administrative and economic costs.  The State of 
North Carolina benefits from the high technical and administrative capacity of the North 
Carolina Floodplain Mapping Program which is responsible for mapping and updating the 
FIRMs over time.  In addition, the digital mapping of projected sea level rise, which will be 
made available to communities as requested, allows for the dual assessment of projected 
changes in coastal FIRMs and sea level rise.  This information will assist in the development 
of elevation policies grounded in good data and science.  In order to implement this 
strategy a clear definition and prioritization plan should be developed that defines a critical 
facility (including both state and locally-owned facilities) and outlines the eligibility criteria 
and associated prioritization of at-risk structures where this requirement would apply.  

Potential Implementation Mechanisms: This strategy will require both the identification 
of existing and proposed at-risk structures and the funding needed to pay for the 
construction of new facilities or the retrofit of existing structures.  Existing critical facilities 
at the local level are often found in a jurisdiction’s hazard mitigation plan while state-
owned facilities are addressed in the State of North Carolina’s Hazard Mitigation Plan.  
Post-Disaster funds that could be used to implement this strategy include the Public 
Assistance “406 Program” and Hazard Mitigation Grant Program.  In addition, the 
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Department of Administration’s Uniform Floodplain Management Policy and the adoption 
of more rigorous Local Flood Damage Prevention Ordinance requirements could be used to 
implement this strategy, targeting state- and locally-owned facilities respectively.  

Assessing Benefits and Costs: (DEWBERRY PRODUCT) 

 

Strategy: Elevate existing roads which connect critical facilities and evacuation 
routes that are located in the 100-year floodplain and subject to sea level rise 
inundation.  

Description: Considering the extreme costs associated with this strategy, it makes sense to 
develop a prioritization plan to elevate selected road segments.  One option to consider is 
to first elevate  those roads which connect critical facilities and evacuation routes that are 
located in 100-year coastal floodplains that are at-risk to sea level rise inundation.   

Feasibility Considerations: Though less expensive than a more comprehensive elevation 
policy that encompasses all roads in the same mapped hazard area, it remains an expensive 
way to manage flood-related impacts. Technically, the strategy is rather complex and 
involves not only elevating the roadway, but also expanding culverts and modifying 
supporting infrastructure.  Moreover, the service loss that would accompany this strategy 
is likely to generate local opposition, impacting this strategy’s feasibility.  Such a strategy 
would require coordinating closely with businesses and citizens in the vicinity of chosen 
roadways in order to determine the best course of action (e.g., identifying alternate routes 
for traffic, including those to be used during hurricane season when evacuations may be 
neccessary; coordinating the number, location and timing of projects to be retrofit) in order 
to minimize interruptions and financial impacts to the local economy.  In the long term, 
more frequent flooding or permanent inundation might make some of these routes 
inappropriate to maintain, particularly if the areas served are no longer inhabited. 

Potential Implementation Mechanisms: The mechanisms would likely be the same as 
those used in the previous strategy.  Close attention should be placed on the approach 
taken to repair and retrofit NC 12 over time as this roadway represents one of the most 
vulnerable in the state to more intense storms and sea level rise.  NC 12 also connects 
critical facilities and serves as an important evacuation route. 

Assessing Benefits and Costs: (DEWBERRY PRODUCT) 
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Strategy: Relocate critical facilities outside of the 100-year coastal floodplain.  

Description: A highly expensive and beneficial approach (from a risk 
reduction/adaptation standpoint) would be to relocate critical facilities outside of the 100-
year coastal floodplain. This strategy would drastically reduce flood-related damages and 
associated facility downtime, improving the consistent functionality of critical facilities.  
The relocation of critical facilities to less vulnerable locations has the potential to also 
influence future development patterns in those areas, thereby further reducing long-term 
exposure to coastal flood hazards.  

Feasibility Considerations: The relocation of critical facilities outside of flood-prone areas 
has been undertaken in Eastern North Carolina following Hurricanes Fran, Floyd, and 
Irene.  This technique, while highly effective in reducing future flood-related losses, 
requires a significant commitment of financial resources, technical acumen to manage a 
project of this nature, and the political support needed from elected officials and the 
general public. In addition to being costly, the relocation of critical facilities must account 
for the identification of suitable sites and an analysis of how changes will influence service 
needs (e.g. wastewater and water management, provision of protective services, 
educational and/or sheltering needs) and influence future growth patterns.   

Potential Implementation Mechanisms: The mechanisms would likely be the same as 
those used in the previous strategy.  An assessment of examples drawn from hurricanes 
Fran and Floyd may prove instructive as to the process used to make these projects viable, 
including conducting eligibility determinations, procuring available funding, and 
engendering public support. 

Assessing Benefits and Costs: (DEWBERRY PRODUCT) 

 

 

Strategy: Develop standard operating procedures for the relocation and retrofit of 
at-risk infrastructure and critical facilities located in coastal flood hazard areas and 
include these processes in the state hazard mitigation plan and state disaster 
recovery plan. 

Description: To help communities avoid having to develop infrastructure and critical 
facilities relocation procedures amidst the confusion and disorder that often follows 
disasters, the development of an integrated state-level strategy  in the pre-disaster 
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environment allows North Carolina communities to proactively address these issues while 
pre-positioning themselves to take advantage of post-disaster hazard mitigation and 
disaster recovery funding.  A well-constructed state strategy should include: 1) efforts to 
better coordinate the expenditure of hazard mitigation and public assistance grant 
programs following federally declared disasters, 2) the development of an education and 
training program for state and local officials regarding grant eligibility and implementation, 
and 3) the development of an infrastructure and critical facilities relocation guide for local 
governments that can supplement federal disaster recovery planning guidance that is 
emerging under the National Disaster Recovery Framework.  

Feasibility Considerations: The pre-event development of a state infrastructure and 
critical facilities relocation strategy is not an expensive proposition.  Developing such as 
strategy will, however, require the involvement of a number of state and local officials in 
the development of the education and training program and associated guidance materials.  
Encouraging local officials to consider adopting a more proactive approach associated with 
preparing for the relocation of infrastructure investments and critical facilities in advance 
of a disaster may prove more challenging.  These efforts should be linked to the evolving 
federal guidance tied to the development of local disaster recovery plans under the 
National Disaster Recovery Framework and existing local hazard mitigation plans 
developed in accordance with the Disaster Mitigation Act of 2000.    

Potential Implementation Mechanisms: The development of a state infrastructure and 
critical facilities relocation strategy could be developed as part of the North Carolina 
Division of Emergency Management’s Public Assistance Administrative Plan and the 
Hazard Mitigation Section’s Hazard Mitigation Grant Program Administrative Plan and the 
State Hazard Mitigation Plan.  The writing of state guidance and the implementation of a 
training program could be achieved through existing training program funds while the 
implementation of actual projects may be funded through the Public Assistance “406 
Program” and the Hazard Mitigation Grant Program. 

 

Strategy: Protect ports, ferries, bridges, and docks to allow current modes and paths 
of water dependent transportation and access.  

Description: In many cases, due to the functionality of water dependent infrastructure and 
the cost prohibitive nature of relocation, a strategy to mitigate coastal North Carolina’s 
water-based infrastructure to the effects of more intense coastal storms and sea level rise 
should include the selective armoring or strengthening of ports, ferries, bridges, and docks. 
In other cases, it may be possible to facilitate the relocation of transportation infrastructure 
as sea levels rise.   
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Feasibility Considerations: In addition to its economic feasibility, armoring raises 
significant social and environmental issues. While this strategy may be one way to protect 
water dependent critical facilities in their present condition and location, it is important to 
note that armoring could encourage development in vulnerable areas of the coast, thus 
increasing exposure over time.  In addition, consideration should be given to developing 
protective measures that account for both risks facing coastal development today as well as 
increased coastal storminess and sea level rise conditions impacting coastal infrastructure 
in the future.  Any strategy that involves armoring could potentially pose negative 
environmental impacts by preventing the natural migration of habitats as sea levels rise. 
The North Carolina Ports Authority recently conducted the NC Maritime Study, in which 
sea level rise information from the NC Floodplain Mapping Program was used to inform 
how future conditions will impact existing and planned port facilities and infrastructure. 
The NC Department of Transportation is largely responsible for bridges and ferries 
infrastructure in the state. While NCDOT has yet to develop an overarching policy 
regarding sea level rise, they have taken expected changes into consideration on a project-
specific basis.  

Potential Implementation Mechanisms: Given the high costs of protecting North 
Carolina’s water dependent uses, the development of an implementation strategy will 
require the input and resources drawn from a range of stakeholders.  Funding options 
should include state and federal grants as well as private sector and quasi-governmental 
contributions from water-dependent industries and organizations.  Consideration should 
be given to developing a user fee taxing ships and others (e.g., ferry users) that depend on 
water based infrastructure.  These funds could be used in concert with other grants and 
loans to finance the retrofitting of these facilities. 

 

3.5 BUILDINGS RECEPTOR 
 

Strategy: Prohibit the location of new buildings in a designated “high hazard” coastal 
area subject to change over time. 

Description: Certain industries and their associated buildings require easy access to 
water, but given the higher vulnerability of structures located in coastal floodplains, North 
Carolina and its communities should explore prohibiting the location of new buildings in 
designated “high-hazard” coastal floodplains.  This strategy would build on existing 
designations such as those lands sea ward of the first line of stable vegetation on barrier 
islands and in floodways to include areas uniquely susceptible to sea level rise.   
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Feasibility Considerations: This strategy would require designating a “high-hazard” area, 
mapping it, and integrating the designation into Local Flood Damage Prevention 
Ordinances, coastal zone management plans, comprehensive plans, hazard mitigation 
plans, disaster recovery plans, capital improvement plans and other relevant local policy 
documents.  Much of the data needed to analyze this strategy is readily available from the 
study’s framework, but because it deals with new buildings rather than existing ones, 
communities could use permitting and other established land use tools to implement this 
policy. This approach would face opposition among existing property owners and those 
who would view this policy as unnecessarily limiting economic development.  It would also 
require modifying the designated “high-hazard” area over time as sea level rise occurs and 
the associated high hazard areas move/change. 

Potential Implementation Mechanisms: Amendments to the Coastal Area Management 
Act’s permitting system, as well as disincentives through the adoption of more stringent 
Local Flood Damage Prevention Ordinances, comprehensive plans, hazard mitigation plans, 
and capital improvement plans could legally limit new development in these areas. In order 
for this approach to be most successful, it should be closely connected to the proposed 
acquisition of flood-prone properties noted in several strategies described above.  Placing 
limits on future development in the coastal zone would also benefit from the development 
of floodplain management guidance and training materials that could be used by local 
floodplain managers, coastal managers, and land use planners to implement such an idea. 

Assessing Benefits and Costs: (DEWBERRY PRODUCT) 

 

 

Strategy: Expand the acquisition of severe repetitive loss properties, emphasizing 
those located in coastal floodplains and subject to sea level rise inundation. 

Description: The State of North Carolina like most other states has in place a severe 
repetitive loss strategy.  A severe repetitive loss property is defined as a residential 
property that is covered under an NFIP flood insurance policy and: (a) That has at least 
four NFIP claim payments (including building and contents) over $5,000 each, and the 
cumulative amount of such claims payments exceeds $20,000; (b) For which at least two 
separate claims payments (building payments only) have been made with the cumulative 
amount of the building portion of such claims exceeding the market value of the building.  
For both (a) and (b) above, at least two of the referenced claims must have occurred within 
any ten-year period, and must be greater than 10 days apart.  Expanding the program to 
include residential properties particularly vulnerable to sea level rise could be written into 
the State’s repetitive loss strategy as an additional and/or tie-breaking criteria in the 
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selection process of eligible applicants.  Designating areas prone to sea level rise (drawn 
from the NC Sea Level Impact Rise Study) and repetitive flood loss (drawn from existing 
NFIP flood loss data) could be geo-referenced using GIS.  This information could be used to 
identify and prioritize applicants and link potential repetitive loss acquisitions with other 
property acquisition programs thereby encouraging the purchase of contiguous properties 
when possible. 

Feasibility Considerations: FEMA’s severe repetitive loss program, like many federal 
grants requires a non-federal match requirement.  A key administrative challenge includes 
identifying willing sellers of their coastal property.  The proposed program could be 
implemented with minor alteration to an existing applicant scoring system. 

Potential Implementation Mechanisms: FEMA’s severe repetitive loss program coupled 
with the Hazard Mitigation Grant Program (HMGP) and other property acquisition 
programs could be instrumental in implementing this strategy. A potential mechanism may 
be to expand Senate Bill 300 which amends the emergency management laws to include a 
mitigation fund focused on the acquisition of coastal repetitive loss properties.  The 
implementation of the program and its coordination with other complementary grants 
could be facilitated through the digitizing of eligible properties and analyzing these 
properties using GIS. 

Assessing Benefits and Costs:  

 

 
 

Strategy: Require a one, two or three foot freeboard for all new buildings within the 
100-year coastal floodplain. 

Description: Among the most widely accepted best practices to reduce structural damages 
due to rising flood waters involves requiring a freeboard for all new buildings within the 
100-year floodplain.  This approach also stands to help communities as they consider 
additional, more comprehensive strategies to address coastal flooding and rising sea levels.  
The adoption of a freeboard requirement can be applied to both new construction and 
properties located in the 100-year floodplain that are substantially damaged following 
disaster events.  This approach is not, however, foolproof, since the design standards of 
elevated structures may still be exceeded with a change in the intensity of rainfall events, 
coastal storms and associated storm surge, and rising sea levels.  
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Feasibility Considerations:  The adoption of a freeboard requirement can be viewed as a 
lower cost alternative to property acquisition.  The availability of the analytical data 
(including depth damage curves, cost of construction/elevation, etc.) coupled with the 
widespread application of this strategy make it one of the more technically and 
administratively feasible FIMS.  As of March 1, 2012, the North Carolina Residential 
Building Code requires a 1 foot freeboard.  As a result, the lowest finished floor in new 
buildings and structures located in special flood hazard areas shall be elevated to or above 
the base flood elevations plus one foot (International Code Council R322.1). Additionally, 
the International Code Council has introduced a Coastal A Zone as flood hazard areas that 
have been delineated as subject to wave heights between 1.5 and 3.0 feet (International 
Code Council R322.2). However, it remains unclear if the 2012 NC Residential Code 
requires V Zone construction standards in the Coastal A Zone.22  The adoption of a two or 
three foot freeboard could be accomplished through a change in the building code or 
adopted and incorporated into a community’s Local Flood Damage Prevention Ordinance. 

Potential Implementation Mechanisms: This strategy could be implemented through the 
adoption of a state building code for floodplain development and tied to the Local Flood 
Damage Prevention Ordinance found in communities that participate in the National Flood 
Insurance Program.  

Assessing Benefits and Costs:  
 
 
 
 
 

Strategy: Require the adoption of a state coastal hazards disclosure law as part of 
any property transaction in the coastal zone.  

Description: The disclosure of hazard risk to prospective property owners is one way to 
inform people about risk.  Since 1988, for example, California has required realtors to 
disclose to prospective buyers if a given piece of real estate is vulnerable to seismic hazards 
such as earthquakes and liquefaction. Sellers must both give buyers state-approved 
literature on earthquake safety and complete an earthquake hazards disclosure before land 
can be transferred.  This strategy should include providing information about coastal flood 
hazard vulnerability, the potential for more intense coastal storms, an identification of 
coastal erosion rates, and a discussion of projected sea level rise over time. 

                                                 
22 North Carolina Association of Floodplain Managers. http://www.ncafpm.org/ALERT.html  

http://www.ncafpm.org/ALERT.html
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Feasibility Considerations: A coastal hazards disclosure strategy could rely on 
information provided by the North Carolina Floodplain Management Program and the 
program’s Flood Insurance Rate Maps (including storm surge and flood hazard 
inundation), coastal erosion rates as provided by the Division of Coastal Management, and 
sea level rise projections as found in the North Carolina Sea Level Rise Study.  Since these 
maps are in a digital format, this information would be easy to convey electronically as part 
of any property transaction.   Efforts to develop a state hazards disclosure policy following 
Hurricane Floyd was not accomplished due to opposition from realtors, homebuilders, and 
other stakeholders.  A disclosure policy involving sea level rise, particularly if it is tied to 
future projections of sea level, might be problematic given the current political climate.  
Therefore, overcoming the political and potential legal hurdles of a disclosure strategy will 
likely be a major challenge.  

Potential Implementation Mechanisms: Use of the North Carolina Floodplain Mapping 
Program’s Digital Flood Insurance Rate Maps, Division of Coastal Management’s coastal 
erosion maps and the North Carolina Sea Level Rise Impact Study’s sea level rise maps 
represents the first step.  Convincing the state legislature to adopt a state law requiring the 
disclosure of coastal hazards requires gaining their support. The North Carolina Realtor’s 
Association and the North Carolina Real Estate Commission may serve as entities willing to 
train and assess realtor compliance with this strategy.  

 
3.6 SOCIETAL RECEPTOR 

 

Strategy: Retrofit historic and culturally significant buildings to better withstand 
coastal flooding and sea level rise.  

Description: While it is possible to use building codes and permitting to require that new 
construction be resilient to coastal hazards, these tools do not always apply to older 
buildings, particularly historic buildings that were designed and constructed years ago.  
The National Center for Preservation Technology and Training identifies sea level rise as a 
major threat to historic buildings in coastal areas. Though the benefits may be difficult to 
quantify, retrofitting historic or otherwise culturally significant buildings enables North 
Carolina to preserve the integrity of vulnerable, culturally significant, economically 
valuable resources.  

Feasibility Considerations: Given the close relationship that many North Carolinians have 
to the state’s history, a strategy that promotes historic preservation is likely to be socially 
and politically feasible. However, the costs associated with the retrofitting of historic 
structures can complicate the evaluation of this strategy statewide, and may hinder its 
administrative feasibility.  It is also difficult to determine in a quantitative manner the 
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benefits of protecting these types of structures or sites.  Sentimental value is difficult to 
assess and may be greater than the benefits associated with damages avoided through the 
retrofitting of such structures. A quantitative assessment of these structures can be 
accomplished.  First historic and culturally significant structures located in areas subject to 
coastal flooding and sea level rise inundation should be identified and prioritized in order 
of their importance and/or need to be protected.  Next, an assessment of these properties 
should be conducted to determine the best retrofit strategy and their associated costs.  
Once structures are identified the data from the Integrated Hazard Risk Management 
program can be used to determine the location of historic and culturally significant 
structures in the coastal floodplain and assess first floor elevations, square footage and 
other relevant features needed to assist in the cost estimation of varied strategies.  

Potential Implementation Mechanisms: The Coastal and Estuarine Land Conservation 
program, housed in the National Oceanic and Atmospheric Administration, and Federal 
Emergency Management Agency’s Environmental Planning and Historic Preservation 
program could be used to help implement this strategy.  In addition, the Hazard Mitigation 
Grant Program and Pre-Disaster Mitigation Program may be used to retrofit at-risk historic 
properties.  Through the State Hazard Mitigation Plan and regular interactions as part of 
acquisition and elevation projects across the state, the State Hazard Mitigation Officer and 
State Historic Preservation Officer should continue to work together to implement this 
proposed strategy. 

 

 

Strategy: Protect site-specific cultural resources from the effects of coastal flooding 
and sea level rise in order to maintain their economic and social vitality.   

Description: In addition to their often quantifiable economic benefits, iconic historical 
sites are culturally and historically significant to coastal communities and the state overall. 
A number of strategies may exist to preserve cultural resources such as lighthouses or 
coast guard stations in the face of coastal erosion and sea level rise, including relocating or 
retrofitting structures or protective measures through nourishment or hardened structures 
such as groins or sea walls.  

Feasibility Considerations: The implementation of this strategy at the project level is 
dependent upon the location and type of structure and the financial and technical 
feasibility of the protective measure proposed.  Typically, hard structures such as sea walls 
are expensive, must be maintained over time, and often require accompanying 
nourishment projects to protect the beach in front of seawalls or revetments. The 
relocation of structures, on the other hand, allows for the natural migration of the coastline, 
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but requires the potential acquisition of public landholdings for the new location if in fact 
the culturally significant site can or should be relocated (some sites are culturally 
significant due to their physical location). The relocation of the Cape Hatteras Light Station 
2,900 feet from the spot on which it was built in 1870 due to high rates of coastal erosion 
provides a prominent example of this FIMS.  Since the 1930s, efforts had been made to 
protect the lighthouse from the encroaching sea, with a series of groins and nourishment 
projects implemented to counteract erosion.  

Potential Implementation Mechanisms: At the state level, the North Carolina 
Department of Cultural Resources maintains 27 historic sites in addition to other 
archeological sites. The North Carolina Division of Parks and Recreation, within the 
Department of Environment and Natural Resources manages a number of culturally 
significant parks, including the Fort Fisher State Recreation Area, Carolina Beach State 
Park, Hammocks Beach State Park, Fort Macon State Park, and Jockey’s Ridge State Park.  
Neither the Systemwide Plan for NC State Parks (2009) nor the General Management Plan 
for Carolina Beach State Park (January 2007) address increased storminess or sea level 
rise.  The National Parks Service, as described in the capability assessment of the North 
Carolina Sea Level Rise Impact Study document, conducted an assessment of the relative 
coastal vulnerability of the National Parks units to sea level rise. This study quantifies the 
likelihood that physical changes to Parks Service assets will occur.  Like in the previous 
FIMS, an assessment of existing structures should be assessed to determine whether 
protective measures should be undertaken. 

Assessing Benefits and Costs:  

 
 
 

Strategy: Flood-proof existing coastal health care facilities. 

Description: Given the central role that hospitals play in addressing the impacts to public 
health following flood-related events, it may make sense to consider these facilities 
separately from other critical infrastructures. Not only are more resilient health care 
facilities better able to care for patients before an event, but they are also better able to 
treat those injured during floods. By flood-proofing existing coastal health care facilities, 
including the coastal area’s primary hospital in New Hanover County, the state can improve 
the immediate and long-term wellness of coastal residents. 

Feasibility Considerations: Though flood-proofing standards will likely vary depending 
on the location and type of construction, this figures to be a costly strategy. Depending on 
the extent of the flood-proofing required, some retrofits could cause temporary 
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interruptions in service at certain facilities, impacting its ability to provide high quality 
health care. 

Potential Implementation Mechanisms: In the past, FEMA Pre-Disaster Mitigation grants 
have been used to flood-proof hospitals elsewhere in the southeast, including Charleston, 
South Carolina. This program could be similarly applied in North Carolina. Additional 
programs include the Public Assistance 406 Program, which provides funds to incorporate 
hazard mitigation into the repair of public facilities like hospitals. 

Assessing Benefits and Costs:  

 

 

Strategy: Remediate coastal Superfund brownfield sites in order to prevent 
increased contamination due to run-off.  

Description: Coastal counties contain seven brownfields designated as Superfund sites, 
which the US Environmental Protection Agency identifies as housing hazardous substances 
that may endanger public health. During floods the hazardous substances from these 
contaminated sites can run off into coastal waterways, presenting significant risks to 
recreational and drinking water sources. By targeting these brownfields for remediation, 
North Carolina can address this threat to public health. North Carolina has a history of 
addressing water pollution through surface water runoff.  After Hurricane Floyd, the Clean 
Water Management Trust Fund initiated a voluntary buyout of swine farms in the 100-year 
floodplain to limit the amount of agricultural pollutants entering state rivers.  Similarly, the 
Department of Environment and Natural Resources acquired junkyards in the floodplain 
after Hurricane Floyd.  While administrative lessons can be applied from these post-
disaster initiatives, this strategy proposes taking a more proactive pre-disaster approach, 
focusing on superfund sites that are likely to be inundated in the future due to sea level 
rise.  

Feasibility Considerations:  Though brownfield remediation is a costly strategy, sites that 
receive Superfund designations are eligible for funding from the EPA and, in some cases, 
the Department of Defense. The availability of federal funding could greatly enhance the 
economic, as well as administrative and legal feasibility of this strategy.  
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Potential Implementation Mechanisms: The DENR Superfund Section, which 
investigates uncontrolled and unregulated hazardous waste sites, provides a strong 
organizational implementation mechanism.  

 
 

Strategy: Identify and support industries that could experience growth as a result of 
changing coastal hazards.  

Description: Sea level rise, increased coastal storminess, coastal flooding and erosion are 
likely to increase disaster related losses in the coastal zone of North Carolina.  In some 
cases, these changes in coastal conditions can also offer enhanced economic opportunities 
for those organizations that offer goods and services that will be needed by coastal 
communities, businesses and individuals. The Alaska Adaptation Strategy, for example, 
features a section on evaluating the potential expansion of arctic economic activities, 
including increased shipping and fishing in areas formerly occupied by large ice floes. 
Similarly, North Carolina could identify industries that might experience growth as a result 
of changing conditions, such as eco-tourism, outdoor recreation, and certain types of 
fishing.  Engineering and planning firms, including those that specialize in disaster 
management and the administration of pre- and post-disaster grants may see an increase 
in business as communities and businesses attempt to protect at-risk properties and 
infrastructure as part of a larger climate change adaptation /risk reduction strategy.  
Similarly, communities, businesses and individuals may be forced to confront sea level rise 
impacts and the potential occurrence of more coastal storms resulting in additional work 
tied to disaster recovery and reconstruction activities.  

Feasibility Considerations: The growth of support industries is likely to be a somewhat 
organic process, developing as opportunities are identified over time.  Creating or 
expanding existing North Carolina Department of Commerce Job Development Investment 
Grant and One NC Fund programs used to attract businesses in the state should be explored 
relative to what may become an emerging niche market in a state particularly vulnerable to 
sea level rise and coastal storms.  

Potential Implementation Mechanisms: The University of North Carolina System offers 
the research capacity to identify areas of the state economy that could flourish in various 
scenarios of sea level rise, and could be a useful resource.  In addition, the North Carolina 
Department of Commerce, which participates in the Interagency Leadership Team that is 
tasked with developing a state-wide climate change adaptation report, should lead the 
development of this strategy.  Consideration should be given to using existing State of 
North Carolina Department of Commerce programs relied upon to attract new business to 
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the state.  Additional assistance can also be obtained through the Commerce Finance Center 
which can help explain the incentive programs currently available. 

 

Strategy:  Require communities to incorporate an assessment of sea level rise risk 
and the formulation of sea level rise specific policies into local hazard mitigation 
plans. 

Description:  The 2010 update of the North Carolina Statewide Hazard Mitigation Plan 
includes long-term hazards, including sea level rise and climate change. However, few local 
hazard mitigation plans in the state assess risk associated with sea level rise or include 
actions to reduce flood vulnerability associated with changes in sea levels.  This finding is 
consistent with a national study of state and local coastal hazard mitigation plans that 
found few local plans include climate change adaptation measures.23 

Feasibility Consideration: Local communities have the authority to include sea level rise 
in their hazard mitigation plans and develop mitigation actions to reduce coastal flood 
impacts. FEMA recently developed a climate change policy memo and the forthcoming 
FEMA Hazard Mitigation Planning Handbook encourages communities to consider climate 
change in their assessment of risk and development of risk reduction policies and projects.  
The hazard mitigation section of the North Carolina Division of Emergency Management is 
currently developing a Climate Change Handbook for Local Governments that will serve as 
an informative tool to help communities address potential impacts associated with climate 
change.  

Potential Implementation Mechanisms: The North Carolina Division of Emergency 
Management is the primary organization involved in the mitigation planning process.  The 
State should require local governments to include sea level rise in their hazard mitigation 
plans.  If this approach is undertaken, the state should commit the resources needed to 
assist local governments assess their vulnerability and develop appropriate policies and 
projects designed to reduce their exposure to this hazard.  The formulation of the Climate 
Change Handbook for Local Governments represents a positive first step. Once complete, 
the guide should be supplemented by training, education and outreach efforts focused on 
building an increased local capacity to address sea level rise and increased storminess in 
their hazard mitigation plans, including the formulation of strong implementation 
measures. 
                                                 
23 Analysis of Federal Mitigation Policy in the U.S. University of North Carolina at Chapel Hill 
Institute for the Environment and Department of Homeland Security Coastal Hazards Center of 
Excellence. http://www.ie.unc.edu/cscd/projects/dma.cfm  

http://www.ie.unc.edu/cscd/projects/dma.cfm
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4.0 APPENDIX A: STATE CASE STUDIES 

This section describes the actions taken by three states to adapt to rising sea levels. The 
states discussed include Maryland, California, and Florida, These states, which are 
recognized leaders in the field of climate change adaptation, offer varied approaches to 
address sea level rise. The case studies are intended to help inform the state of North 
Carolina as it develops its own adaptation strategy by providing an important contextual 
understanding of why certain policies were adopted and how this was achieved.  This 
approach also helps to understand why specific tools and measures may or may not be 
applicable in North Carolina.  

Each case study begins with a brief introduction and an overview of the state’s 
vulnerability to rising sea levels. Next the state-level approach to sea level rise adaptation 
is presented, followed by a summary of the state strategy, including its major efforts and 
priorities.  Noteworthy state, regional or local examples are provided to further highlight 
those actions that may be particularly instructive to the North Carolina strategy.  Each case 
study concludes with a consideration of the major barriers to implementation, as well as 
the lessons that North Carolina can learn from these varied experiences.  

4.1 MARYLAND 

 
4. 1 . 1  SE A L EV E L RI S E ADA PT A TIO N IN MAR YL AND  

Maryland is widely viewed as a leader in early efforts to address climate change adaptation. 
The state has taken a proactive approach in dealing with sea level rise, engaging multiple 
state-level agencies, encouraging local action, and initiating targeted policy decisions. The 
three main goals that undergird the Maryland plan include: 

(1)  reducing physical risks to the existing built environment as well as future 
development;  

(2)  shifting to more sustainable economies and investments to decrease and 
avoid incurring financial losses from not factoring in sea level rise 
projections; and 

(3)  protecting and restoring Maryland’s natural resources and shoreline. 

The Maryland case study provides useful insights into the state’s climate change adaptation 
policies and programs, including the cooperative process developed between agencies to 
implement the elements found in the plan. The extreme vulnerability of the state to sea 
level rise, paired with a strong political will to act also provides important lessons. Next we 
present the climate change adaptation framework prepared by the Maryland Commission 
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on Climate Change. Following this, we discuss additional policies and programs which exist 
in the state that are relevant to the analysis. Finally, we highlight some obstacles faced by 
Maryland that can help to inform the actions taken by the State of North Carolina in order 
to avoid similar pitfalls. 

 
4 . 1 . 2  THE CA SE FOR S EA L EV E L RI SE PL ANN IN G IN MA RYL AND  

The large amount of low-lying coastal areas in Maryland, including numerous small islands 
and an extensive marsh system within the Chesapeake Bay, are extremely vulnerable to 
rising sea levels. The average rate of sea level rise (SLR) in Maryland is 3-4mm/year, which 
is nearly double the global average. Based on conservative estimates, Maryland is expected 
to see a 2-3 ft. rise in sea level by 2100. Maryland’s vulnerability to coastal inundation is 
due to the combined effects of global sea level rise and naturally occurring regional land 
subsidence. Given these geographical and geological conditions, Maryland’s vulnerability to 
sea level rise  is among the highest  in the US.24 

The effects of sea level rise in Maryland are already evident and are expected to increase 
over time. For instance, coastal erosion, due to a combination of episodic events (e.g., 
coastal storms) as well as chronic hazards (e.g., subsidence), is exacerbated by rising sea 
levels.  As a result, approximately 580 acres of land in Maryland is lost annually. Coastal 
flooding and inundation is particularly problematic in many low-lying regions with 
extremely gradual slopes.25 This leads to submersion of large areas including tidal wetlands 
and estuaries, and infiltration of freshwater wetlands. In addition, rising water tables and 
sea water intrusion pose risks to fragile ecosystems and drinking water supplies. Thus, the 
threats to resources and infrastructure are very real and warrant appropriate adaptation 
strategies. 

The issue of rising sea levels and changing coastlines is not a new one for the state of 
Maryland. In fact, Chesapeake Bay was formed as sea levels rose following the last Ice Age. 
Over the past two centuries, the dynamic coastlines of the mainland and low-lying islands 
in Chesapeake Bay have forced people to reconsider past settlements and development 
patterns. Table 1 lists islands in the Chesapeake Bay that are in the process of being 
submerged. Several of these islands were abandoned in the early part of the 20th century, 
introducing the idea of abandonment of coastal settlements due to rising sea waters, in 

                                                 
24 Johnson, Zoe. “A Sea Level Rise Response Strategy for the State of Maryland.” Maryland Department of Natural 
Resources. NOAA Fellow. 2000. 
25 Report of the Maryland Commission on Climate Change Adaptation and Response Working Group. John Griffin, 
Chair. “Chapter 5: Comprehensive Strategy for Reducing Maryland’s Vulnerability to Climate Change. Phase I: 
Sea-level rise and coastal storms.” Maryland Department of Natural Resources. July 2008. 
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Maryland, decades before anthropogenic effects on greenhouse gasses exacerbated this 
process.26 

Table 1. Disappearing Islands in the Chesapeake Bay27 

Island Historic 

acreage (date) 
Recent acreage 

(date) 
% lost Comments 

Poplar 1,400 (1670) 125 (1990) 91 Residential Abandonment in 
1930 

Sharps 890 (1660) 0 100 Drowned in 1962 
St. Clements 400 (1634) 40 (1990) 90 Residential Abandonment in 

1920s 
Barren 700 (1664) 250 (1990) 64 Residential Abandonment in 

1916 
Hoopers 3,928 (1848) 3,085 (1942) 21 Submerging 
Bloodsworth 5,683 (1849) 4,700 (1973) 17 Submerging, Mostly Marsh 
Holland 217 (1668) 140 (1990) 35 Residential Abandonment in 

1992 
Smith 11,033 (1849) 7,825 (1987) 29 Submerging 
 

Maryland has a strong state-level growth management framework for comprehensively 
addressing issues of land use, development, and environmental concerns. The state is 
known for its focus on priority funding areas (PFAs) as a way to limit sprawl, preserve 
open space, and conserve environmentally sensitive areas. The program allows the state to 
channel funding for infrastructure in areas of denser development, ensuring not only 
environmental, but also fiscal sustainability. However its successes cannot be divorced 
from a number of important contextual factors, including the fact that Maryland is a small 
state, comprised of largely politically liberal residents, that maintains a strong history of 
planning and centralized governance. Against this backdrop, Maryland began to formalize a 
process to address climate change, focusing on a range of  risk reduction strategies, 
ensuring scientifically backed discussions of climate change (including in public schools) in 
order to undergird policy options, and by 2000 presenting one of the nation’s first efforts 
by a state to adapt to rising sea levels. 

The 2000 study, funded by NOAA, in conjunction with the Maryland Department of Natural 
Resources, described four critical needs: (1) Outreach and Engagement, (2) Technology, 
Data and Research Support, (3) Critical Applications, and (4) Statewide Policy Initiatives. In 
addition to pinpointing specific areas of strength and advocating for a more comprehensive 
state-wide approach, the study included the following guiding principles:  

                                                 
26 Johnson, Zoe. 2000. 
27 Ibid. 
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 State governments have the primary responsibility for developing strategies to 
mitigate adverse impacts associated with sea level rise. 

 Sea level rise response strategies should be directed toward existing and on-going 
coastal management issues. 

 Focus should be on the likely impacts, not merely the possible. 

 In many cases, sea level rise vulnerability can be mitigated by anticipatory planning 
at the state and local level. 

 Meaningful preparations can take place now, despite scientific uncertainty, by 
building upon current research, utilizing adaptive planning frameworks, and 
evaluating a range of sea level rise scenarios.28 

 
4. 1 . 3  FRA ME WOR K F OR A CO MP R EH EN S IV E A PPRO AC H T O SE A L EV E L 

RIS E ADA PTA TI ON I N M ARY LAND  

In 2007 the governor of Maryland signed an executive order establishing the Maryland 
Commission on Climate Change and tasking it with developing a cross-sectoral climate 
change adaptation and GHG mitigation framework, grounded in the latest climate science. 
The Climate Change Commission is comprised of members representing academic, 
government, business and environmental groups, and staffed by the Maryland Department 
of the Environment and Department of Natural Resources. Its policies and programs extend 
across many state agencies, in an attempt to form a more comprehensive approach to 
adapting to climate change.29  

The state agencies involved in the Climate Change Commission’s proposals include: 

 Department of Natural Resources (DNR)  

 Maryland Department of Transportation (MDOT) 

 Maryland Department of Planning (MDP)  

 Maryland Energy Administration (MEA)  

 Department of Housing and Community Development (DHCD)  

 Maryland Insurance Administration (MIA)  

 Maryland Department of Agriculture (MDA)  

 Department of Business and Economic Development (DBED)  

 Public Service Commission (PSC) 

 Department of General Services (DGS)  

 Maryland Department of the Environment (MDE) 

                                                 
28 Ibid. 
29 Maryland Department of the Environment on behalf of the Maryland Commission on Climate 
Change. “Update to the Governor and General Assembly.” November 2010. 
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The Commission is comprised of three main working groups.  The groups are the Scientific 
and Technical Working Group (STWG), the Greenhouse Gas and Carbon Mitigation Working 
Group (MWG) and the Adaptation and Response Working Group (ARWG).  These groups 
are responsible for the creation and implementation of the Comprehensive Strategy for 
Reducing Maryland’s Vulnerability to Climate Change.  This strategy has been developed 
and designed in two phases.  Phase I, which was published in 2008, focuses on coastal 
resilience and therefore includes a number of strategies related to sea-level rise and 
tropical storms. Phase I outlines major vulnerabilities to sea level rise, and how to begin to 
address them. In addition to providing a rather comprehensive approach, the Commission 
introduces several noteworthy examples of very specific action steps.30 

Phase II, published in 2010, offers strategies that promote the societal, economic, and 
ecological resilience of multiple sectors to a larger set of climate impacts, including 
temperature increases, changes in precipitation, and extreme weather events. Phase II of 
the Comprehensive Strategy focuses on building resilience among the following sectors, 
including agriculture, water resources, bay and aquatic ecosystems, forest and terrestrial 
ecosystems, human health, population growth and infrastructure. Although some of these 
impacts are less directly related to sea level rise, there are still important connections that 
can be drawn between them, in addition to the explicit adaptation to sea level rise.31  

Maryland’s sea level rise adaptation policies are linked to three major goals: (1) reduce 
physical risks to existing and future development, (2) shift economies and investments to 
avoid assuming financial risks of not taking into account highly hazardous areas, and (3) 
protect and restore natural resources and shorelines. These goals reveal the state’s main 
concerns with rising sea levels and how it intends to prioritize its strategies. In addition to 
addressing issues of coastal infrastructure, property and environmental management, the 
state of Maryland is preparing for the substantial economic impacts that rising sea levels 
will have on the state. Maryland’s pro-active strategies to address the likely economic 
needs of the state reveal the seriousness with which they are considering the issues. Before 
we describe the Maryland policies, this report discusses strategies identified in the plan to 

                                                 
30 Maryland Commission on Climate Change. “Comprehensive Strategy for Reducing 
Maryland’s Vulnerability to Climate Change. Phase I.” 2008. 
31 Report of the Maryland Commission on Climate Change Adaptation and Response and 
Scientific and Technical Working Groups. John Griffin and Donald F. Boesch, Chairs. 
“Comprehensive Strategy for Reducing Maryland’s Vulnerability to Climate Change. Phase II: 
Building societal, economic, and ecological resilience.” Maryland Department of Natural 
Resources. January 2011. 
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achieve the state’s 3 sea level rise adaptation goals. Table 2 presents examples of how these 
strategies can be operationalized as specific policies.32 

The first goal, which emphasizes the importance of addressing past and future 
vulnerabilities, is operationalized through policies as diverse as strengthening coastal 
infrastructure as well as the relocation and abandonment of human settlements and 
associated infrastructure.33  Additional examples include the development of improved 
building standards, such as requiring two or more feet of freeboard for structures located 
in tidally influenced floodplains.34  

The second goal of the Climate Change Commission’s sea level rise adaptation plan 
considers how to adjust economic reliance and investments to avoid incurring financial 
losses due to rising sea levels. Policies intended to achieve this goal include purely financial 
measures, such as studying how to evaluate and restructure insurance to make coverage 
affordable for most residents in light of the increasing risks.  The state is taking a proactive 
approach to assess the vulnerabilities of resource-based industries, such as farms and 
fisheries as the environmental conditions on which they depend will change due to sea 
levels rise, saltwater intrusion, and changes in storm patterns and intensities. The state 
plan also recommends requiring the disclosure of climate change and sea level rise-induced 
risks during multiple steps in the property transaction process, drawing on existing 
policies tied to lead-based paint disclosure.35 

The third goal of the Climate Change Commission strategy is tied to natural resource 
protection and coastal management.  Policies include those that identify ecologically 
valuable lands and prioritize them for conservation and restoration.  Specific examples 
include the retention and expansion of wetlands and forests in areas vulnerable to sea level 
rise in the near and more distant future, emphasizing  the concept of ‘living shorelines’ 
throughout plans developed at the state, county and local levels.36 These efforts are aided 
by developing an improved process that includes ongoing data collection and modeling of 
changing conditions.   

A 2010 report to the governor detailed the status of state-wide strategies and policies to 
prepare and adapt to climate change. With respect to sea level rise, the major policies 

                                                 
32 Maryland Commission on Climate Change. “Comprehensive Strategy for Reducing Maryland’s Vulnerability to 
Climate Change. Phase I.” 2008. 
33 The state’s plan also seeks to minimize the negative impacts of abandonment across social, economic, 
navigational, and environmental dimensions. 
34 The state’s plan recognizes that legislative action will be necessary to amend the Maryland Flood Hazard 
Management Act of 1976 to require all counties to adopt this standard. 
35 Ibid. 
36 Ibid. 
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included integrating sea level rise into larger planning efforts undertaken by multiple 
departments and enhancing building codes.37  

Table 2. Examples of Maryland’s adaptation strategies and specific policies38 

Strategy Policy 
Give state and local governments the 
right tools to anticipate and plan for sea-
level rise.  

Strengthen federal, state, local, and regional observation 
systems to improve the detection of biological, physical, and 
chemical responses to climate change and sea level rise. 

Require the integration of coastal 
erosion, coastal storm, and sea level rise 
adaptation and response planning 
strategies into existing state and local 
policies and programs. 

State and local governments should define the geographic 
limits of areas potentially impacted by sea level rise, coastal 
erosion, and storm surge. Once defined, these areas should 
be formally designated as areas of critical state concern. 

Minimize risks and shift to sustainable 
economies and investments.  

Develop and implement long-range plans to minimize the 
impacts of sea level rise to natural resource-based industries. 

 
 

4. 1 . 4  OTH ER AP PROA CH E S TO  SE A L EV E L RI S E ADA PT ATI ON  

Prior to the development of a comprehensive approach by the Maryland Commission on 
Climate Change, several other state-led programs had been addressing sea level rise in 
various ways. These programs continue, and are now largely integrated into a more unified 
planning and coastal management effort. They are each predominantly focused on one 
issue, or one specific ecosystem or habitat vulnerable to the impacts of rising sea levels. 
The general focus of these smaller and more specific state policies tend to focus on the 
natural environment and are often supported by federal programs.  

Established in 1978, the Maryland Coastal Zone Management Program is representative of 
a collaborative effort between state level agencies and local governments. Through the 
1990 Federal Coastal Zone Management Act, funding was secured to study and develop 
management programs for land and water resources, significant ecosystems, economic 
growth, and the protection of life and property, in areas affected by land subsidence and 
sea level rise.39  

The Maryland Coastal Bays National Estuary Program, established in 1996, is an example of 
one of the EPA efforts mentioned under the federal agency actions on sea level rise 
adaptation. This program, in partnership with local municipalities, coastal counties, the 

                                                 
37 Maryland Commission on Climate Change. “Update to the Governor and General Assembly.” 
November 2010. 
38 Morsch, Amy and Ryan Bartlett. “State Strategies to Plan for and Adapt to Climate Change.” 
Nicholas Institute for Environmental Policy Solutions: Policy Brief. Duke University. NI PB 11-
08. October 2011.  
39 www.dnr.state.md.us/ccp/  

http://www.dnr.state.md.us/ccp/
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EPA and the state’s Department of Natural Resources assists with the development of 
comprehensive plans to restore and protect Maryland’s Coastal Bays. The program has 
incorporated erosion and sea level rise adaptation strategies into Worcester County 
planning, adopted stricter building standards and freeboard requirements for development 
in the tidal floodplain, and integrated the assessment of sea level rise and shoreline 
migration into local planning and management efforts. The program has also investigated 
the use of rolling easement in jurisdictions highly vulnerable to the impacts of sea level 
rise, and has worked with other programs, such as the Rural Legacy and Open Space 
programs to protect natural shorelines through the purchase of development rights or 
conservation easements.40 

In 1999, the Maryland Shore Erosion Task Force concluded that sea level rise was a 
significant factor contributing to the state’s coastal erosion, and that erosion, sea level rise, 
and environmental sensitivity should be used to prioritize areas for targeted protection 
measures at the regional level. Although they lacked budgetary support, the Maryland 
Department of Natural Resources began developing a Comprehensive Shore Erosion 
Control Plan for the State of Maryland, as recommended by the Task Force. They used 
federal grants to conduct several pilot studies with the intention that those study findings 
would demonstrate the need for dedicated funding at the state-level.41 

The Barrier Islands Management Program seeks to protect human settlements and natural 
systems from coastal erosion and storm damage. The program employs a variety of 
measures including protecting geologic features such as sand dunes in some areas, while 
allowing for natural shoreline processes to continue without abatement in other places, 
including erosion, deposition, dune formation, inlet formation and shoreline migration. 
This program includes collaboration between the State of Maryland, Ocean City, Worcester 
County, and the U.S. Army Corps of Engineers on Fenwick Island, and is considered a 
positive example of how the protection and nourishment of sensitive coastal habitats, 
beach protection and nourishment can be addressed through collaborative efforts spanning 
local, state, and federal levels of government.42 

The State Wetland Conservation Plan, established in 2000, identifies and seeks to address 
gaps in wetlands management, as well as furthering data collection and analysis on 
wetlands and habitat loss from the impacts of sea level rise. Viewing rising sea levels as a 
current and future threat, the plan designates wetland migration corridors and establishes 
measures for securing their sustainability. The plan represents a collaborative effort 

                                                 
40 www.mdcoastalbays.org/  
41 www.dnr.state.md.us/ccws/sec/index.asp 
    Johnson, Zoe. 2000. 
42 Johnson, Zoe. 2000. 

http://www.mdcoastalbays.org/
http://www.dnr.state.md.us/ccws/sec/index.asp
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between state and federal agencies, members of the private sector and public 
stakeholders.43 

 
4 . 1 . 5  BARRI ERS T O I M PL E ME NT AT ION  

Preparing the state for climate change is no easy task; however the state of Maryland 
benefited from circumstances that might be more difficult for other states to replicate. As a 
small, politically progressive state that is already dealing with the tangible effects of rising 
sea levels, the proposal and implementation of GHG mitigation and adaptation strategies 
were met with less resistance than has been seen in other states. In addition, Maryland was 
already facing serious concerns over the combined effects of coastal erosion and land 
subsidence. In September of 2003, Hurricane Isabel had a devastating impact on Maryland, 
which also raised support for addressing the state’s vulnerability and adapting to prevent 
further devastating effects of increased storms, erosion, and flooding – which will all be 
exacerbated by climatic changes and rising sea levels.44 

The 2007 creation of Maryland’s Commission on Climate Change was reflective of a 
combination of political factors: an eco-friendly governor, an activist attorney general and a 
willing legislature, who were all interested in making Maryland a testing ground for 
innovative policy and an exemplary leader in such efforts.   Public schools in Maryland have 
been teaching about climate change since the turn of the century. And the adaptation to 
rising sea levels was not the only policy measure to address environmental concerns and 
climatic changes. Maryland lawmakers passed a bill aimed at reducing emissions from cars 
and trucks, and enacted legislation to ban dishwasher detergent containing phosphate, one 
of the bay's main pollutants. Among Governor O’Malley’s most sweeping proposals were 
bills designed to reduce the state's energy consumption 15 percent by 2015 and to double 
the amount of renewable energy that power companies must provide for sale to 
customers.45 

Nevertheless, Maryland has faced some opposition, particularly from small farmers in rural 
counties who oppose what they see as excessive regulation. As a result of the varied 
political landscape, Maryland has adopted an incentive-based approach to channel funds 
and investments to those areas that chose to comply with the state’s comprehensive 
growth management goals and framework. Currently the largest barrier to implementation 
is diminished funding, due in large part to the economic downturn. 

                                                 
43http://www.wetlandresearch.com/wiki/index.php?title=Maryland#Maryland_State_Wetland_Conservation_Plan  
44 Maryland Commission on Climate Change. “Comprehensive Strategy for Reducing Maryland’s Vulnerability to 
Climate Change. Phase I.” 2008. 
    Mitchell, Josh. “Isabel victims commiserate; some still wait.” The Baltimore Sun. August 31, 2005. 
    Mirabella, Lorraine. “Damage-control steps ordered in wake of Isabel.” The Baltimore Sun. June 8, 2004 
45 energy.maryland.gov/facts/empower.html  

http://www.wetlandresearch.com/wiki/index.php?title=Maryland#Maryland_State_Wetland_Conservation_Plan
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4 . 1 . 6  LE S SO N S F OR NORT H CA ROL INA  

The Maryland case study provides a number of interesting lessons and examples that are 
instructive for North Carolina.  One of the strengths of the Maryland strategy is that it 
builds upon a successful state-led growth management framework. Maryland is able to 
continue to guide development at the state level by working within this structure, which 
delegates some decision-making power to local governments. While North Carolina does 
not have a similarly strong state-wide approach to planning, it is important to consider 
how the state can build upon existing cross-agency, departmental efforts and successes and 
increase the collaborate communication between interested parties (the North Carolina 
Coastal Zone Management program is representative of an important and directly relevant 
regional planning approach).  

In addition, Maryland acknowledges publically that future development must be guided 
away from vulnerable areas, and that not all existing land and development will be 
protected. Some investments can be relocated while others will have to be abandoned. 
North Carolina needs to be equally upfront about this reality. This includes both guiding 
new development away from high-risk areas and preparing to abandon public and private 
structures in a way that does not create risks to the environment or human health. 

Another important element of the Maryland sea level rise adaptation strategy that is 
worthwhile for the state of North Carolina to consider is the broad attention to impacts 
across sectors. The Maryland strategy is particularly noteworthy for its consideration of 
impacts on local economies, insurance options, and investments. The state of Maryland is 
currently in the process of engaging with local agriculture and fishing industries to discuss 
how they might adjust to changing conditions. It is important to include these stakeholders 
in state-level discussions in order gain locally-grounded insights and to build support for 
state policies crafted by those who are most affected by them.  The state of Maryland is also 
in discussions with insurance providers to reconsider how to structure insurance options, 
which is important for North Carolina to do as well, given the large number of residents 
who might not be able to afford flood insurance policies as risks become more apparent 
and are incorporated into new rates that more accurately reflect such risk. Finally, the 
policy of informing homebuyers of likely risks from rising sea levels is also something 
North Carolina should consider as part of a larger educational strategy.  

 
4.2 CALIFORNIA 
 

4. 2 . 1  SE A L EV E L RI S E ADA PT A TIO N IN C AL I FORN IA  

California is one of the leading US states in addressing the broad range of issues relating to 
climate change: from emission standards stricter than those imposed by the federal 
government to a comprehensive approach to adaptation signed by a Republican governor. 
California ranks 12th in the world in terms of carbon dioxide emissions and more than half 
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of the state’s assets ($2.5 trillion out of $4 trillion) are at risk from extreme weather events, 
sea level rise, and wildfires – all of which are expected to increase due to climate change46. 
However, despite its progressive image, California has had to battle with opposition within 
the state over the acceptance of climate change and the need for broader approaches and 
regulations to address and prepare for its effects. With regards to rising sea levels, 
California is predominantly concerned about the impacts on erosion, state infrastructure, 
water supplies, and natural resources. Overall, California’s comprehensive strategy is 
focused on creating a state-wide cross-agency process for adaptation.  This strategy will be 
used to identify, analyze and prioritize policies tied to natural resource management and 
for directing construction and infrastructure projects. 

 
4 . 2 . 2  THE CA SE FOR S EA L EV E L RI SE PL ANN IN G IN CA L IF ORN IA  

Sea levels along the California coast have risen approximately 7 inches (17.8 cm) in the 
past century, increasing erosion and pressure on the state’s infrastructure.47 Almost half a 
million people in California will be at risk from sea level rise along bay and coastal areas. 
Using a wide range of projected estimates, the 2009 California Climate Adaptation Strategy 
establishes a medium projection of 20-55 inch (50.8-139.7 cm) rise in sea levels on the 
California coast by the end of the twenty-first century. According to recent estimates 
developed for the 2009 California Climate Change Impacts Assessment, a 100-year flood 
event after a 1.4 meter (55 inch) sea level rise will put 480,000 people and nearly $100 
billion in property at risk.  

At the local level, a 1.4 meter rise in the level of the San Francisco Bay would place 33% 
more land at risk from flood-related inundation.  By 2050, 180,000 acres of Bay shoreline 
could be vulnerable to flooding, increasing to 213,000 acres by the end of the century. The 
area vulnerable to inundation assuming a 16 inch (40.6 cm) sea level rise roughly 
corresponds to the boundary of today’s 100-year floodplain. The economic value of Bay 
Area shoreline development at risk from a 55 inch rise in sea level is estimated to be $62 
billion—nearly double the estimated value of development vulnerable to sea level rise 
along California’s Pacific Ocean coastline. An estimated 270,000 people in the Bay Area 
would be at risk of flooding from a 55 inch rise in sea level, 98 percent more than are 
currently at risk. Without accounting for future growth and land use change, the amount of 
developed land at risk in the Bay Area could more than double by the end of the century. 
For instance, a sea level rise of approximately one foot, the anticipated 100-year flood 
event in the City of Santa Cruz is expected to occur every 10 years.48  

                                                 
46 California Natural Resources Agency (2009) California Climate Adaptation Strategy (CAS). A Report to the 
Governor of the State of California in response to Executive Order S-13-2008. 
47 Ibid. 
48 Ibid. 
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In addition to private property, critical public infrastructure is also at great risk from 
coastal flooding and erosion. Impacts from rising sea levels and higher storm surges on 
transportation systems will include the flooding of roads, railways, transit systems, and 
airport runways. Studies have estimated flooding of 2,500 miles of roads and rails by 2100. 
Flood insurance will likely become more costly.  In what amounts to a moderate projection 
of 1 foot (30.5 cm) rise in sea levels, the cost to insure flood-prone property is estimated to 
increase by 36-58%, and by 102-200% under a 3 foot (91.4 cm) rise in sea levels. 
Furthermore, a growing population and anticipated intra-state migration towards the coast 
is expected to increase the number of people and amount of assets vulnerable to sea level 
rise in California. Low-income, vulnerable, agricultural and immigrant communities are 
expected to be hit the hardest.49 

Aside from the direct threat to property, rising sea levels also increase the risk of saltwater 
intrusion into coastal and estuarine aquifers and ecosystems, affecting drinking water 
sources as well as agricultural water supplies. This has been documented in coastal areas 
near Los Angeles and in Orange County since the 1950s.50 In response, sea water intrusion 
barriers were built and operated to protect these aquifers. As sea levels rise, more effort 
will be needed to protect these and other coastal communities from salt water intrusion. 

Changing precipitation patterns will potentially increase the occurrences of flooding in 
coastal areas. The most damaging extreme events in coastal California may be winter ocean 
storms due to El Niño events, which would coincide with greater runoff in winter due to 
warmer inland temperatures and higher storm surge due to rising sea levels.51 Together 
these may lead to greater flooding risks in the coastal zone. 

 
4 . 2 . 3  FRA ME WOR K F OR A CO MP R EH EN S IV E A PPRO AC H T O SE A L EV E L 

RIS E ADA PTA TI ON I N C A LI FOR NIA  

For several decades, communities in California have been preparing for rising sea levels. 
While some municipalities implemented broad, effective strategies, overall the approaches 
had been mixed and often piece-meal. In July of 2006, Governor Schwarzenegger proposed 
forming the Climate Action Board, a new centralized authority under his direct control that 
would be responsible for implementing one of the nation's most far-reaching initiatives to 
curb global warming. The State of California strengthened its commitment to managing the 
impacts from sea level rise, increased temperatures, shifting precipitation and extreme 
weather events when Governor Schwarzenegger signed Executive Order (EO) S-13-08 on 
November 14, 2008, directing state agencies to plan for sea level rise and climate change.  

                                                 
49 Ibid. 
50 Ibid. 
51 Ibid. 
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The California Natural Resources Agency (CNRA) took the lead in developing the state’s 
adaptation strategy, working with the Climate Action Team (CAT), whose focus is on GHG 
mitigation. Seven sector-specific working groups, led by 12 state agencies, boards and 
commissions and numerous stakeholders were convened for this effort.52 The strategy 
proposes a comprehensive set of recommendations designed to inform and guide 
California decision makers as they begin to develop policies that will protect the state, its 
residents and its resources from a range of climate change-related impacts. 

A comprehensive Climate Adaptation Strategy (CAS) was adopted in 2009.  In 2010 the 
state provided a one-year progress report to the Governor, maintaining its commitment to 
an ongoing planning process. Most actions within the CAS were divided into near-term and 
long-term actions, with the near-term actions to be completed by 2011. The Climate 
Adaptation Strategy divides the areas of concern among 7 major issues, including public 
health, ocean and coastal resources, water supply and flood protection, agriculture, 
forestry, biodiversity and habitat, and transportation and energy infrastructure.  
Adaptation to rising sea levels cuts across many of these issues, and cross-cutting strategies 
are encouraged in the report.  The plan also argues that adaptation should be integrated 
into a flexible strategy that could evolve based on new data and changing circumstances. In 
addition, the CAS created an interactive website53 to engage residents and stakeholders by 
providing updated data; information on policies, regulations, and recommendations; 
educational materials and a forum for discussion. 

California’s Climate Adaptation Strategy (CAS) focuses on the three largest threats facing 
the state, namely an increase in extreme weather events, sea level rise, and an increase in 
wildfires. The California Climate Adaptation Strategy can best be understood as a 
combination of several substantive goals, nested within a larger, overarching framework 
focused on the process of building a structure to address adaptation on an ongoing basis. 
This process charges policy makers and agencies to work together in new ways and 
reinforces the management of land use, water, and natural habitats based on local and 
regional planning efforts. The three main substantive aspects/recommendations of the CAS 
approach to sea level rise include directing development away from vulnerable areas, 
protecting natural ecosystems, and improving water management. 

The first recommendation seeks to direct new development away from vulnerable, high-
risk areas that would require protection from sea level rise, storm surge, and coastal 
erosion during the expected lifetime of the structure.  While the recommendation 
recognizes that existing development along the coast will be protected (to varying 
degrees), it is impossible, improbable, and at odds with the other goals of the CAS to fortify 
the entire coast of California. Planning, permitting and development, including state and 

                                                 
52 Ibid. 
53 http://cal-adapt.org/ 
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infrastructure projects, must take project location, and its vulnerability to the effects of 
climate change, into consideration when deciding on the most appropriate strategy to 
employ.  

The second recommendation focuses on the identification of key habitats that could be 
significantly impacted within the next century due to rising sea levels. These include 
terrestrial as well as aquatic ecosystems. Many coastal and estuarine habitats, as well as 
freshwater habitats are susceptible to inundation or salinization. Not only is the rate of 
change expected to be faster than natural ecosystems can adapt or migrate, human 
development and infrastructure can limit the ability of plants and animals to relocate, or 
wetlands to migrate inland. The CAS tasks the state with developing plans for expanding 
protected areas or altering land and water management practices to minimize adverse 
effects.  

The third recommendation seeks to reconsider water management and uses in the state. 
Competition over water is a serious point of contention within California. Changing 
precipitation patterns and increasing saltwater intrusion will exacerbate competition 
between environmental, municipal, and agricultural uses. The CAS recommends reducing 
water demand by 20% through improved water management. This will require greater 
efficiency, reconsidering historic allocations of water rights, and reprioritizing the 
distribution of water. 

In addition to these substantive issues, the overarching theme found throughout the CAS 
involves the need to create and to operationalize an ongoing, state-wide, multi-agency 
process for adaptation. This larger theme requires fostering greater inter-agency 
cooperation and formulating criteria for identifying and prioritizing impacts as well as 
adaptation strategies. It focuses on enhancing and/or modifying existing policies, 
strengthening the role of planning and promoting a “living” adaptation strategy. As for the 
difficult task of prioritizing projects, the CAS deflects this responsibility by insisting on the 
creation of a formal process for project identification and decision-making. Recognizing the 
breadth of issues and conditions found across such a large state, the CAS decentralizes 
some of the decision making activities, including priorities as well as actions. The process 
also includes developing short-term, medium-term, and long-term goals and engaging with 
the public.  

 
4 . 2 . 4  OTH ER AP PROA CH E S TO  SE A L EV E L RI S E ADA PT ATI ON I N 

CAL IF ORN IA  

Although the executive action signed by Governor Schwarzenegger brought together a 
broad coalition of perspectives, stakeholders and agencies to tackle the issue of climate 
change and sea level rise adaptation on a comprehensive level, many municipalities or 
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regions had already begun to address these issues.54 For example, as early as the 1980s 
proposals emerged to build a tidal barrier across the Carquinez Straight and to build a 10 
foot high, 1,500 foot long concrete barrier to protect homes built in the marshland at Corte 
Madera's Mariner Cove subdivision.55  

Between 1850 and 1960, one-third of San Francisco Bay was diked, filled or reclaimed as 
land.  Alarmed by projections that as much as 70 percent of the remaining Bay might be lost 
by 2020, in 1965 the California Legislature passed the McAteer-Petris Act to create a new 
temporary state agency––the San Francisco Bay Conservation and Development 
Commission (BCDC). The new law directed BCDC to prepare a plan for the long-term use 
and protection of San Francisco Bay. The plan contained findings and policies to guide 
future regulatory decisions on activities in and around the Bay. In 1969, the Legislature 
made BCDC a permanent state agency, adopted the Bay Plan, and directed the Commission 
to use the Bay Plan findings, policies and maps to guide the Commission’s regulatory 
decisions on permit applications for development and other activities within BCDC’s 
jurisdiction. A staff report entitled, Sea Level Rise: Predictions and Implications for San 
Francisco Bay, was released in December 1987. Relying on this report in 1989, the 
Commission amended the findings and policies in the section of the Bay Plan dealing with 
Safety of Fills, making BCDC one of the first public agencies in the country to address the 
issue of sea level rise when making permit decisions and to provide policy advice to local 
governments.56 

There are two notable changes between the earlier approaches and the adaptation 
measures put into place starting in the first decade of the twenty-first century. The earlier 
strategies generally focused on sea walls and hardened structures, which raised concerns 
about the effect these strategies would have on natural coastal processes.57 More recent 
strategies have focused on a combined approach involving the construction of hardened 
infrastructure coupled with strategies to preserve tidal wetlands and estuaries and 
steering development away from vulnerable coasts and floodplains. The second major 
change involves engaging an expanded network of agencies and considering a broader 
range of goals proposed by them. 
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In addition to the state’s Climate Adaptation Strategy, Governor Schwarzenegger created 
the Strategic Growth Council in 2008. Not only is the council tasked with coordinating state 
agency activities across a number of issues (e.g., water quality, infrastructure and 
ecosystems), but it also assists local entities engage in planning for more sustainable 
communities, including preparing for the likely impacts of a changing climate. Finally, the 
council provides information as well as financial assistance through competitive grant 
programs for eligible communities attempting to create climate change adaptation plans.58 

4. 2 . 5  BARRI ERS T O I M PL E ME N TAT ION  
 

Opposition to climate change and sea level rise legislation and regulations in California has 
come from a variety of stakeholders. These stakeholders include industry, which has 
resisted regulations on emissions; developers and municipalities, which have resisted 
widespread regulation or restrictions on growth in areas prone to sea level rise; and those 
who are skeptical of the science of climate change.  In addition, legislators at state and local 
levels have been hesitant to embrace the use of regulations that could have costly 
requirements – particularly given the global economic recession and the state’s financial 
condition. 

One approach California lawmakers have taken to overcome opposition has been primarily 
semantic. To appease skeptics, news of Governor Schwarzenegger’s organization of a state-
wide panel to address climate change and the release of the California Climate Adaptation 
Strategy was to frame the approach as a worst case scenario in case climate change does 
indeed exist and human action cannot stop global climate change and the rise of sea 
levels.59  

The Climate Adaptation Strategy was developed during a recession, and is therefore 
mindful of the limited resources possessed by the state to carry out the recommendations 
contained in the plan.  Although the creators of the document stress that additional 
financial support will be needed from the state, and that such investment will prevent 
much greater costs being incurred in the future, the CAS includes several recommendations 
for working under financially strained conditions. First, adaptation strategies that modify 
and enhance existing policies should be given priority rather than solutions that require 
new funding and new staffing. Second, rather than address the detailed impacts, 
vulnerabilities, and adaptation needs of every sector, those determined to be at greatest 
risk are prioritized. Third, tough decisions need to be made about which critical assets 
should be protected, which ones should be relocated, and which ones need to be removed-
guided by what is deemed economically reasonable.60 Local governments should identify 
which areas can or cannot withstand changes in sea level, water use, temperature and 

                                                 
58 California Natural Resources Agency. California Climate Adaptation Strategy 2010 Progress Report.  
59 Buchanan, Wyatt. “Worst-case planning.” San Francisco Chronicle. October 1, 2007. 
60 CAS 2009. 



NC Sea Level Rise Impact Study  Page 72 

other climate change impacts.  The areas that cannot withstand changes should be 
identified and adaptation projects prioritized by potential safety risks, potential biological 
or natural impacts, economic impacts, or other factors.61  

For example, in the San Francisco Bay area, the business district, airports and port are 
considered critical areas that should be built up and protected with physical investments, 
unlike low-lying areas of low density residential use or vulnerable areas considered for 
future development. Furthermore, new development should be discouraged in vulnerable 
areas, while those areas likely to be reinforced should welcome infill development. Further 
recommendations pinpoint specific targets or approaches for securing funding or to create 
resources that can be efficiently used by multiple agencies, municipalities, and 
stakeholders. Quoting directly from the CAS, “Every effort will be made to increase funding 
for climate change research, focusing on three areas: linkages with federal funding 
resources, developing Energy Commission-led vulnerability studies, and synthesizing the 
latest climate information into useable information for local needs through the CalAdapt 
tool.”62 

It is worth noting that specific regions and politicians in California continue to denounce 
climate change as an imagined plot to divert investment from the state or country. US 
Congressman Dana Rohrabacher from California has vocally mocked the notion as recently 
as June 2009 at an anti-climate change conference. He contended that global warming is a 
liberal-inspired hoax, intended to wrest control of world energy policy and wealth from 
Western countries so the United Nations can have its way.63 

Nevertheless, the overall political climate in California is more receptive to taking a 
proactive stance on climate change adaptation, including the need to prepare accordingly. 
This may be credited to any of a number of factors: 1) California communities have been 
planning and preparing for rising sea levels and water scarcity for over 30 years, 2) much 
of the research on climate change and anticipated sea level rise in the US has come out of 
California universities, 3) coastal communities which are generally more progressive than 
their inland counterparts are those that need to prepare for sea level rise, and 4) people 
have begun to see the effects of climate change in their own lives and neighborhoods.  

In 1988, the San Francisco Chronicle noted that the public perception of Californians 
considered the impacts of climate change to be significant in their state.64 More specifically, 
Californians expressed their concern about the impacts of climate change on freshwater 
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resources, agriculture, rising temperatures, the loss of skiing opportunities, and rising sea 
levels in low-lying developed areas. And in 1989, the Orange County Register warned 
residents that sea levels could rise by one meter by the middle of the twenty-first century, 
resulting in the loss of nearly half of the state’s coastal wetlands, the home of many 
migrating species, as well as the loss of dry-land ranging from 4,100 to 9,200 square 
miles.65 

In California, the main obstacles to the implementation of adaptation strategies at the state 
and local level are financial and political. The economic downturn has hit the State of 
California particularly hard and state services are being reduced significantly.  The main 
political struggles at the local level surround decisions over prioritization of land to be 
protected with fortified infrastructure or through other measures. As recently as June of 
2011, public workshops on adaptation strategies for the Bay Area were met with resistance 
and concern over the language and maps of shoreline areas shown to be vulnerable to 
flooding from sea level rise and storm surge.  

 
4 . 2 . 6  LE S SO N S F OR NORT H CA ROL INA  

California’s  sea level rise adaptation strategies includes some aspects that may be less 
immediately applicable for North Carolina, while others could be considered and 
implemented in some form. The strong state-wide regulatory approach to a range of 
environmental issues in California presents a different context from the one in North 
Carolina, although the state does still possess strong coastal management and emergency 
management programs, both of which are directly relevant to addressing sea level rise.  
The level of political support among elected officials at the state-level, however, is less 
strong.   

California is striving to direct new development toward less vulnerable areas or as infill 
within more densely populated areas that will be protected through hardened structures. 
However, new development will not necessarily be protected, and certain existing 
development will also have to be relocated or abandoned.  California’s Climate Adaptation 
Strategy leaves prioritization to local and regional decision-makers, with the important 
caveat that these decisions have to be made in accordance with a rigorous, locally-designed 
process of prioritization, not simply a process implemented on an ad-hoc basis. The 
delegation of power to local and regional governments could resonate well in North 
Carolina, where coastal communities might be distrustful of regulations decided in Raleigh, 
and by legislators from the western part of the state. 

                                                 
65 Roan, Shari. “Temperature rise puts us in hot water. Greenhouse effect poses a special threat to California.” 
Orange County Register. January 19, 1989. 



NC Sea Level Rise Impact Study  Page 74 

Other important aspects of California’s state-level strategy include protecting natural 
resources and improving water and land management practices. The scale of the 
freshwater problem is much worse in California, where the existing and increasingly arid 
climate makes water scarcity and competition over water a major issue. Nevertheless, this 
is applicable to North Carolina in two ways. First, it is important to understand that in the 
interest of protecting and appropriately allocating natural resources, California is 
considering restructuring the legal framework that undergirds historic water rights in the 
state. It remains to be seen how this will play out legally.  It is worth noting the seriousness 
with which California is addressing natural resource use, including how this set of actions 
will affect the ability of the state and its local jurisdictions to adapt to a changing climate in 
an equitable and appropriate manner.  For instance, the prioritization of protective 
measures, natural resource protection and water use under the California Climate 
Adaptation Strategy will be guided by a locally or regionally decided process. The 
empowerment of local and regional communities could be applicable to North Carolina, as 
state decision-makers may be less knowledgeable of the nuanced needs and priorities of 
local communities. 

Finally, another valuable aspect of the California strategy that could be incorporated into 
the North Carolina strategy is the use of an interactive website. This could provide a useful 
tool to inform local communities and to disseminate up-to-date information to regional and 
local governments as well as residents. Such information could include scientific data on 
risks and vulnerabilities, best management practices, and guides to inform the 
development of new codes and standards, land use techniques and other measures that 
account for sea level rise. 

4.3 FLORIDA 
 

4. 3 . 1  SE A L EV E L RI S E ADA PT A TIO N IN FL ORI DA  

The state of Florida is extremely vulnerable to rising sea levels, necessitating a serious 
approach to adaptation. Given the obvious impacts that sea level rise would have on the 
people and economy of the state, paired with the state’s strong history of emergency 
management and coordinated land use planning, Florida was poised to emerge as a leader 
in terms of preparedness and adaptation to the effects of climate change. However, at the 
state level, policies and plans focused on adaptation have been recalibrated given changes 
in political leadership. 

4. 3 . 2  THE CA SE FOR S EA L EV E L RI SE PL ANN IN G IN F L ORIDA  

Florida’s geography and location make it one of the most vulnerable states to sea level rise. 
Florida has the longest coastline in the continental US, with 8,426 miles of shoreline. 
Eighty-six percent of the state’s GDP was derived from coastal areas in 2006. Three-



NC Sea Level Rise Impact Study  Page 75 

quarters of the total population of more than 18 million people live within 25 miles of the 
ocean shoreline. The sheer amount of coastline is made more vulnerable by low lying 
topography of many coastal areas. Over the last 100 years, Florida has experienced an 
estimated 12 inches of sea level rise.  Future projections range from three to five feet by 
2100.66 According to a 2007 Tufts University study, sea levels around Florida may rise over 
11 inches by 2025, 23 inches by 2050, and by over 45 inches by 2100.67 Two thirds of the 
area that is vulnerable to inundation within Florida constitutes wetlands (marshes, tidal 
flats, swamps, mangroves and wetland forests), which would either be completely flooded, 
or too deeply covered by salt water to sustain existing vegetation. One third of Florida’s 
marshlands are projected to be flooded, along with 99 percent of the state’s mangroves.  A 
sea level rise of 35-55 inches by 2100 would result in an annual property and revenue loss 
of up to $345 billion.68  

As researchers from Florida Atlantic University have noted, “Floridians are used to dealing 
with climate events, hurricanes, and their collateral impacts from wind and surge. They 
receive federal and state assistance in recovering from these climate events and getting 
back to “normal.” They are not used to the change in conditions that will be characterized 
by sea level rise. They need better science, data, modeling, best practices, and community 
wide dissemination tools to help future residents of Florida adapt to the reality that they 
will not be able to return to “normal.”69 

 
4 . 3 . 3  LE AD -U P TO A CO MPR E HEN S IV E A PPR OAC H TO SE A L EV E L RI S E 

ADAPT ATI ON IN F LOR ID A 

Policies and plans for adaptation to rising sea levels have come together incrementally over 
nearly three decades in Florida. Since the mid 1980s, municipalities and regions have, to 
varying extents, become aware of the possible impacts that climate change could have on 
their homes and communities.70 The first major state-level legislative ruling in Florida 
influencing sea level rise adaptation was passed in 1985, although it principally addressed 
hurricane preparedness. Nevertheless, it increased standards for new buildings, primarily 
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to better withstand hurricanes and also applied new setbacks from the beach, explicitly 
noting rising sea levels.71 

Throughout the 1990s, important regional efforts were undertaken. In 1991-93, the first 
comprehensive study of the effects of rising sea level on Tampa and Sarasota bays was 
conducted by the Tampa Bay Regional Planning Council.  The purpose of the study was to 
determine how much and when waters in the region will rise and how the higher seas will 
affect natural resources and communities.72 Further north, along Florida’s western coast, 
studies noted that rising sea levels were affecting vegetation patterns, wiping out young 
cabbage palms and possibly even killing mature trees in the Big Bend.73 Municipal and 
regional plans for climate change – both in terms of mitigation and adaptation – grew 
stronger.  

In 2007, newly elected Governor Crist told legislators that global warming is "one of the 
most important issues that we will face this century." He pledged to "bring together the 
brightest minds" and "place our state at the forefront of a growing worldwide movement to 
reduce greenhouse gases." At his urging, the Public Service Commission rejected a plan for 
a coal-fired power plant near the Everglades because of its greenhouse gas emissions, and 
other utilities that had been planning coal-fired plants changed course. With little 
opposition, the Legislature passed a bill called the Florida Climate Protection Act calling for 
the Department of Environmental Protection to set up a program to reduce greenhouse 
gases.74 The act also created a Florida Energy and Climate Commission to recommend 
other steps for the state to take. In July of 2007, Governor Crist issued an executive order 
for Florida’s Action Team on Energy and Climate Change, to create “adaptation strategies to 
combat adverse impacts to society, public health, the economy, and natural communities in 
Florida.” The strategies, including specific sea level rise adaptation measures, were 
published in October 2008, as Part 2 of the State Climate Action Plan. 

However, the tide turned in Florida as the economy collapsed, heavily impacting the state, 
and Rick Scott replaced Charlie Crist as governor, ushering in a new political climate. 
Governor Scott has been vocal in his disbelief of climate change. The state legislature 
attempted, though unsuccessfully, to repeal the Florida Climate Protection Act. In 2011, the 
Florida Climate and Energy Commission was eliminated.  The duties of the commission 
were initially transferred to the Department of Environmental Protection, and ultimately 
ended up in the new Office of Energy within the Florida Department of Agriculture and 
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Consumer Services. The implication was that viable potential sources of alternate fuels 
would come primarily from ethanol and biofuels, not solar or wind power. Other aspects of 
the Florida Action Team on Energy and Climate Change were also disbanded, but 
regrouped within Florida Atlantic University, under its Integrated Collaborative Climate 
and Energy Initiative (ICCE).  The fact that the university took up this effort helped to 
create a strong link between proposed policies and good scientific research. 

 
4 . 3 . 4  OTH ER AP PROA CH E S TO  SE A L EV E L RI S E ADA PT ATI ON I N F LOR IDA  

A comprehensive, state-wide approach to addressing sea level rise was a recent 
development in Florida, and has been short lived. And although any systematic 
governmental approach to sea level rise adaptation in the US is a fairly recent step, there 
are several regional organizations in Florida that have outpaced the state-wide efforts.  
Given the recent reversal in state policy, these regional organizations and universities have 
emerged as the predominant actors in research and implementation of adaptation to rising 
sea levels in the state. Florida Atlantic University is working with other public and private 
universities as well as state and federal agencies to develop integrated approaches to 
climate change adaptation. They sponsor researchers and projects, hold conferences, and 
publish a series of white papers research and policy recommendations on climate change 
and related issues. The white papers have addressed sea level rise adaptation, water 
sources and options, and the relationship between climate science and climate policy, 
among others. Two of the strongest and most important regional approaches are the 
Comprehensive Everglades Restoration Plan (CERP) and the Southeast Florida Regional 
Climate Change Compact.75 

In October of 2009, the Southeast Florida Climate Summit brought together four counties: 
Miami-Dade and Broward Counties, which have well-developed climate change adaptation 
task forces, and Monroe and Palm Beach Counties, which do not.  All four counties face 
similar issues due to their parallel and intertwined economies, their geography, and their 
location between the Everglades and the Atlantic Ocean. These counties noted that rising 
sea levels could limit the effectiveness of critical drainage infrastructure, endanger beaches 
and coastal natural resources, and increase incidents of saltwater intrusion on the Biscayne 
Aquifer – putting at risk the drinking water supply of the entire population of Southeast 
Florida. Thus the four counties came together, with bipartisan support, to develop a 
coordinated response to proposed state climate legislation and policies and to dedicate 
staff time and resources necessary to create a Southeast Florida Regional Climate Change 
Action Plan.  

Around these goals, they formed the Southeast Florida Regional Climate Change Compact. 
The Compact published a white paper on sea level rise projections for use in Compact 
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planning, as developed by the SLR Technical Ad Hoc Work Group. In early December of 
2011, they released a Draft Regional Climate Action Plan for review and comment. The plan 
calls for the designation of areas of particularly high vulnerability, called Adaptation Action 
Areas, which would require stricter building codes that would discourage development in 
the most vulnerable places, provide more money for spending on drainage systems and 
other infrastructure to protect property, and fund the acquisition of land for use as buffers. 
It calls for assessing underground sources of drinking water for vulnerability to 
encroaching salt water, protecting them where possible and replacing those that can't be 
protected. It introduces new design standards for roads and bridges in low-lying areas, and 
vulnerable areas would be assessed to see whether roads should be rerouted. Existing 
roads could be modified to make sure they're high enough and have adequate drainage. 
Comments on the Plan were being accepted through February of 2012.76 

The Comprehensive Everglades Restoration Plan (CERP) is taking a different approach, 
relying on federal and state funding to not only plan for adaptation, but to produce 
generalizable research. The program, run by the U.S. Army Corps of Engineers (USACE) and 
the South Florida Water Management District, is studying 50- and 100-year projections of 
sea level rise with the possibility of additional shorter temporal benchmarks based on the 
availability of future regional scale climate data and models. The outcome of the study will 
include the development of a cooperative program involving local, regional, state, tribal, 
and federal agencies focused on projecting sea level rise impacts and on assisting 
community level responses to impacts on bordering urban areas.77 

 
4 . 3 . 5  BARRI ERS T O I M PL E ME N TAT ION  

It is obvious that the political climate has had a large impact on planning for sea level rise 
adaptation in Florida. Not only has the interest shifted at the state level, but as local and 
regional communities are now tasked with this challenge, adaptation measures are taking 
on strikingly different levels of importance based on local political and economic climates, 
as well as an interest to invest in long-term sustainability. 

In the 1980s and 1990s, adaptation to sea level rise planning in Florida achieved the 
greatest attention when tied to approaches addressing coastal erosion. The problem of 
coastal erosion was a tangible and familiar one to most residents, and one they were eager 
to address – irrespective of personal convictions with regards to climate change. Major 
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efforts and lobbying for beach restoration projects continued throughout the state leading 
to nearly $300 million spent between 1985 and 1995 to renourish its severely eroded 
beaches.78  

The 1990s and early to mid 2000s saw a great deal of interest in tackling the issue of sea 
level rise in Florida – especially as the widespread impacts became apparent and extensive 
studies predicted increasingly problematic outcomes. However, this did not happen 
without push-back. For example, in response to stricter building codes at the state level, 
Fort Pierce City Commissioner Gloria Grimyser questioned whether the state was 
becoming too strict without warning. "Those jokers in Tallahassee come up with all these 
wild things . . . but no local government could implement them without horrendous 
lawsuits," she said.79 Nevertheless, few objections were raised to this and similar bills 
before they passed. And the continuing rush of development and speculation may have 
played a large role in this. As developers continued to pour money into local communities, 
regulations were not seen as particularly restricting. However, the economic downturn 
increased resistance to any regulation that people feared would increase costs and drive 
away business prospects.80 

In addition to the above noted changes in policy, in 2010 Governor Scott pledged to 
“oppose legislation relating to climate change that includes a net increase in government 
revenue.”  This echoed the sentiments of some of his supporters, a vocal minority, including 
the self-described “free market grassroots group” Americans for Prosperity (AFP-FL) who 
held that “global warming shouldn’t be used as an excuse to hike taxes on citizens and 
businesses.”81 

Resistance continues to confront legislators and policy makers. Many comments in 
response to the Draft Regional Action Plan by the Southeast Florida Regional Climate 
Change Compact include people vehemently denying climate change, calling it part of a 
Socialist conspiracy theory undermining American ideals and jobs. The Climate Change 
Compact has regularly included statistics from population surveys, both of the American 
public and of Florida residents, regarding responses to questions such as perceptions of 
global warming or climate change, and whether people feel the government should take 
action to curb emissions or enhance adaptation measures. The 2008 and 2010 surveys 
displayed some variability, but nevertheless showed that more than 75% of respondents 
supported the idea that government should address the problems associated with climate 
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change.82 Policy makers in the four counties that comprised the Climate Compact, decided 
to counter recent denials with another set of surveys of their constituent populations. 
These surveys, in late 2011 to early 2012, yielded statistics showing that 97% and 98% of 
people believe in climate change and support strong measures to address, mitigate, and 
adapt. These studies helped support the plan’s policy recommendations in the face of 
opposition by a vocal but small minority – at least at the regional level.83 

 
4. 3 . 6  LE S SO N S F OR NORT H CA ROL INA  

The Florida case study provides a cautionary example for North Carolina. Both Florida and 
North Carolina share similarities in the strength of scientific research based in each state, 
as well as their strong emergency management programs. However, as North Carolina 
prepares to develop a state-wide strategy, Florida is grappling with state departments that 
have been purged and adaptation and mitigation strategies that have been eliminated. This 
politically motivated action occurred at the state level, despite strong bipartisan, regional 
efforts as seen in the Southeast Florida Regional Climate Compact. 

Even though the governor of Florida and at least one of the state’s senators have taken a 
stand against any investment in climate change adaptation, four counties in southern 
Florida have been able to garner bipartisan support to take aggressive action. If the issue 
continues to be divisive, examples in Florida show how to promote sea level rise adaptation 
strategies in partnership with other risks that are more tangible and less uncertain than 
those associated with climate change. For example, early efforts to consider rising sea 
levels at the state level in Florida were included within hurricane or erosion protection 
programs.  

Another lesson from the Florida case is the importance of creating beneficial solutions 
among constituents, and to carefully present them as such. Residents in the four counties 
comprising the Southeast Compact have seen the effects of flooding in their communities 
and are eager to decrease this risk. In other parts of the state, where direct risks might be 
less visible, it seems that people were less opposed to the idea of sea level rise adaptation 
than they were to the perceived costs associated with paying for them.  

It is important to recognize the potential instability of political will backing adaptation or 
mitigation strategies. Thus new policies and strategies should be tied to related programs, 
such as erosion, coastal protection, natural resource conservation, emergency 

                                                 
82 http://green.miamidade.gov/climatechangesummit.htm, 
     http://green.miamidade.gov/library/behavior_presentation.pdf 
83 Fleshler, David. “South Florida climate plan attacked as ‘bogus science,’ ‘socialist power grab,’ fraud’.” The Sun-
Sentinel. Ft. Lauderdale, FL. January 10, 2012 

http://green.miamidade.gov/climatechangesummit.htm
http://green.miamidade.gov/library/behavior_presentation.pdf
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management.  Furthermore, broad-based constituencies, including those developed at 
regional and local levels should be encouraged.  For instance, the Southeast Florida 
Regional Climate Change Compact provides a compelling example for the need to better 
understand the concerns of all stakeholders in regards to strategies dealing with sea level 
rise. By conducting regular polling of their constituents, policy-makers can demonstrate 
that they are indeed working in the interest of the majority of their constituents and 
serving the public welfare. 
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5.0 APPENDIX B: CAPABILITY ASSESSMENT 

 
The Capability Assessment (CA), prepared for the North Carolina Sea Level Rise Impact 
Study, describes state and federal agencies, policies, plans, programs and studies that 
impact the ability of the state to adapt to rising sea levels and increased storminess. The CA 
is organized by agency, providing a brief snapshot of the agency, including key legislation 
and programs that directly or indirectly facilitate or hinder the capability of North Carolina 
to address sea level rise impacts.   

The following agencies and departments are described in the CA. Many of the agencies 
examined were identified during a workshop held by the UNC-CH Center for the Study of 
Natural Hazards and Disasters in December 2009. An extensive web search from 
September to December 2011 was used to gain more specific information about the current 
activities of these agencies as they relate to sea level rise adaptation. Footnotes provide 
citations for websites and reports with further information. 

State Agencies: 

 North Carolina Legislature 

 Department of Administration 

 Department of Agriculture and Consumer Services  

 Department of Commerce 

 Department of Correction 

 Department of Public Safety 

 Department of Environment and Natural Resources  

 Department of Health and Human Services  

 Department of Insurance 

 Department of Transportation  

 Office of State Budget 

 Port Authority  

 Utilities Commission 

 University of North Carolina System 
 
 
Federal Agencies: 

 Environmental Protection Agency 

 Department of Commerce 
o National Oceanic and Atmospheric Administration 
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 Department of Homeland Security 
o Federal Emergency Management Agency 

 Department of Agriculture 

 Department of Defense 
o Army Corps of Engineers 
o Navy  
o Strategic Environmental Research and Development Program & 

Environmental Security Technology Certification Program 

 Department of Energy 

 Department of Interior 

 Department of Transportation 
o Federal Aviation Administration 
o Federal Highway Administration 
o Federal Motor Carrier Safety Administration 
o Federal Transit Administration 
o National Highway Traffic Safety 
o Pipeline and Hazardous Materials Safety Administration 
o Research and Innovation Technology Administration / Volpe Center 

 Department of Housing and Urban Development 

 Legislative Commission on Global Climate Change 

 Small Business Administration 
 

5.1 NORTH CAROLINA LEGISLATURE 

House Bill 819: An Act to Study and Modify Certain Coastal Management Policies (2012)84  

In response to a report published by the North Carolina Coastal Resources Commission 
(CRC), which recommended the state use a projection of one meter of sea level rise by 2100 
for planning purposes, HB 819 confines all statewide projections for sea level rise rates in 
the Division of Coastal Management and states that “No rule, policy, or planning guidelines 
that defines a rate of sea-level change for regulatory purposes shall be adopted except as 
provided [by this Bill].”  

HB 819 directs the CRC Science Panel to deliver a five-year updated assessment of sea level 
rise by March 31, 2015. The CRC is also directed to study the economic and environmental 
costs and benefits to the North Carolina coastal region of developing, or not developing, 
sea-level regulations and policies. Prior to July 1, 2016, the Division of Coastal Management 
may not define rates of sea-level change for regulatory purposes. The Bill does not restrict 
county, municipal, or other local government entities from defining rates of sea-level 
change for regulatory purposes. 

                                                 
84 HB 819: An Act to Study and Modify Certain Coastal Management Policies. 
http://www.ncleg.net/Sessions/2011/Bills/House/PDF/H819v6.pdf 

http://www.ncleg.net/Sessions/2011/Bills/House/PDF/H819v6.pdf
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HB 722: Omnibus Act Regarding Coal-Based Energy (2011)85  

In addressing the state’s reliance on coal-based energy, HB 722 acknowledges the impact 
that North Carolina’s energy portfolio has on global climate change. The bill imposes a 
moratorium on new, carbon-polluting coal-fired power plants, suggesting that prohibiting 
coal-fired power plants “would provide sufficient time to assess the latest scientific 
findings regarding the rate at which climate change is occurring due to greenhouse gas 
emissions, and to assess the estimated economic impacts of climate change mediation 
measures in North Carolina.”  

HB 811/SB 1044: Moratorium on Coal-Fired Power Plants (2010)86 

Like HB 722, HB 811/SB 1044 also imposes a moratorium on coal-fired power plants. 
While focused on the economic benefits of such legislative action, the language also 
acknowledges the various ecological advantages, particularly in terms of greenhouse gas 
emission and climate change.  

HB 1808/SB 1223: North Carolina Climate Change Adaptation Strategy (2010)87  

With this legislation, the General Assembly calls upon the Department of Environmental 
and Natural Resources (DENR) to develop the North Carolina Climate Change Adaptation 
Strategy, “a comprehensive strategy to adapt to the impacts to North Carolina associated 
with global climate change.” First, through cooperation with units of local government as 
well as an extensive roster of state agencies,88 the bill calls upon DENR to assess the 
following climate change topics: 

1. ranges of projected impacts to the state’s ecosystems associated with global 
climate change, including sea level rise, heat waves, stronger and more 
frequent storms, shoreline erosion, loss of biodiversity. 

2. threats to state resources, including natural resources, buildings, essential 
infrastructure, and public health.   

3. the priority of impacts based on their severity and certainty. 
4. cost-benefit analysis to determine the potential cost of not responding to the 

assessed impacts. 

                                                 
85 HB 722: Omnibus Act Regarding Coal-Based Energy; 
http://www.ncga.state.nc.us/Sessions/2011/Bills/House/PDF/H722v1.pdf 
86 HB 811 (SB 1044); Moratorium in Coal-Fired Power Plants. 
http://www.ncleg.net/Sessions/2009/Bills/House/PDF/H811v1.pdf 
87 HB 1808 (SB 1223); North Carolina Climate Change Adaptation Strategy. 
http://www.ncleg.net/Sessions/2009/Bills/Senate/PDF/S1222v1.pdf 
88 The bill lists the Department of Transportation, Department of Crime Control and Public Safety, Department of 
Insurance, Department of Agriculture and Consumer Services, Department of Administration, Department of 
Commerce, Department of Public Instruction, and North Carolina Wildlife Resources Commission.  
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After completing this assessment, DENR is to prepare a plan that responds in prescribed 
ways to the identified and prioritized impacts by inventorying both the federal, state, and 
local programs that address climate change adaptation and the available planning tools 
pertinent to adaptation.89 Finally, HB 1808 calls upon DENR to identify and change 
policies, programs, and rules to help implement physical and ecological adaptation 
measures.  

Of particular interest is the extent to which the legislature described the issues that DENR 
will likely confront as it implements these adaptation policies. The bill recommends a long, 
detailed list of confounding factors for DENR to consider in its Strategy, including losses in 
property tax revenue on the coast, protection of coastal wetlands and their ability to 
migrate, authorizing coastal management grants for planning/adapting to sea level rise, 
promoting living shoreline management methods, determining cost-sharing incentives 
with landowners to pay for ecologically beneficial adaptive strategies for managing 
estuarine shorelines, identifying new economic opportunities, and developing mechanisms 
for purchasing land/easements on coastal and inlet hazard zones.  

HR 1807: (2010)90  

Though not binding, this resolution expresses the General Assembly’s desire for the federal 
government, led by Congress and President Obama, to pass legislation that deals with 
climate change by reducing greenhouse gas emissions. While asserting the sovereignty of 
state climate change and clean energy initiatives, the resolution calls on the federal 
legislature and executive to “protect Americans from increased energy costs, support 
alternative sources of energy, and acknowledge the carbon-intensive nature of the 
economy.”  

HB 1806/SB 1221: Establish North Carolina Commission on Climate Change (2010)91  

These bills establish the North Carolina Commission on Climate Change, tasking the 
Commission with studying and responding to climate change in a variety of ways. 
Responding to an earlier bill (HB 1191/SB 1134 (2005),92 which establishes a legislative 
commission on climate change93), HB 1806/SB 1221 establishes a commission with the 
power “to study issues related to global climate change, including consideration of actions 
taken by the federal government, other states, or other nations, economic opportunities 

                                                 
89 The bill identifies floodplain mapping, steep slope mapping, basin-wide water planning, and emergency response 
planning as potential sets of tools.  
90 HR 1807: Support Federal Climate Change Legislation. 
http://www.ncleg.net/Sessions/2009/Bills/House/PDF/H1807v1.pdf 
91 HB 1806/SB 1221: Establish North Carolina Commission on Climate Change. 
http://www.ncleg.net/Sessions/2009/Bills/House/PDF/H1806v1.pdf 
92 HB 1191/SB 1134; An Act to Establish the Legislative Commission on Climate Change. 
http://www.ncleg.net/Sessions/2005/Bills/Senate/PDF/S1134v7.pdf 
93 Successive legislation extended the legislative commission empaneled HB 1191/SB 1134 when its authority 
expired.  
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that may arise due to climate change, impacts of global warming on all areas of life, and 
costs and benefits associated with state action to address climate change.”  

HB 1805/SB 1222: Funds to Assess/Monitor North Carolina Climate Change (2010)94 

By allocating funding and authority to assess and monitor climate change in North Carolina, 
these bills ostensibly complemented HB 1806/SB 1221. They establish the Coastal 
Adaptation Resources Mapping and Monitoring Program, which “shall provide the 
framework for mapping and inventorying the State’s extensive coastal and riverine 
resources.”  

HB 1803/SB 1222: Review North Carolina Programs for Climate Change Impacts  
(2010)95  

This legislation specifies that some elements of the State Environmental Policy Act rules 
apply to climate change. Whereas SEPA required state agencies to identify their general 
environmental impact, HB 1803/SB 1224 requires state agencies to review their programs 
and determine whether they currently consider the impact of global climate change. This 
bill is also reminiscent of HB 1826 (2007),96which requires agencies to report to the State 
Energy Office their activities and research related specifically to greenhouse gas emissions 
and climate change. Agencies that are found to be insufficiently considering climate 
change impacts receive recommendations for how they might do so, though the bill 
requires that those recommendations receive further authorization from the General 
Assembly to be enacted.97  

HB 1809/SB 1220: Study Offsets and Carbon Sequestration (2010)98  

These bills authorized the Departments of Agriculture and Consumer Services, Commerce, 
and Environmental and Natural Resources to jointly evaluate a range of statewide carbon 
sequestration options, as well as methods for reducing carbon emissions. In the legislation, 
the General Assembly suggests exploring alternative farming and husbandry practices, 
forest management strategies, and land use policies, as well as exploring the cost and 
benefits for landowners, farmers, foresters, and other stakeholders in a statewide carbon 
cap-and-trade program.  

HB 1015: Asheville/Energy Improvement Assessments (2009)99 

                                                 
94 HB 1805/SB 1222; Funds to Assess/Monitor North Carolina Climate Change. 
http://www.ncleg.net/Sessions/2009/Bills/House/PDF/H1805v1.pdf 
95 HB 1803/SB1224; Review North Carolina Programs for Climate Change Impacts. 
http://www.ncleg.net/gascripts/BillLookUp/BillLookUp.pl?Session=2009&BillID=h1803 
96 HB 1826; Climate Change/State Agency Reports. 
http://www.ncleg.net/Sessions/2007/Bills/House/PDF/H1826v1.pdf 
97 HB 1826 itself renewed similar, earlier bills including HB 1600.  
98 HB 1809/SB 1220; Study Offsets and Carbon Sequestration. 
http://www.ncleg.net/Sessions/2009/Bills/House/PDF/H1809v1.pdf 
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This bill deals with the economic considerations of climate change adaptation and 
mitigation through more focused, localized legislation. Acknowledging that “energy 
conservation efforts, including the promotion of energy efficiency improvements to 
residential, commercial, industrial, and other real property are necessary to address the 
issues of…global climate change,” the bill authorizes the city of Asheville to incentivize 
small-scale renewable energy production through a program comparable to the popular 
Property Assessed Clean Energy (PACE) model. Essentially, Asheville’s proposed 
assessment-based financing mechanism would function like a loan, but with a unique 
method of payback: property owners would borrow money from the city to pay for 
permanent renewable energy and/or energy efficiency improvements and then pay the 
borrowed amount back through a special assessment on their property taxes or utility bill. 

 HB 1441: Greenhouse Gas Emissions Reduction Act (2009)100 

The 2009 General Assembly ratified this comprehensive greenhouse gas emissions 
reduction bill that asserts the connection between greenhouse gases and sea level rise. 
“With 301 miles of coastline and 3375 miles of tidal shoreline,” the legislature begins, 
“North Carolina is vulnerable to the threat posed by global warming and susceptible to 
rising sea levels and flooding, which would have detrimental and costly effects.” By 
developing a plan, adopting rules, and implementing programs that reduce statewide 
greenhouse gas emissions, this bill aims to reduce statewide greenhouse gas emissions by 
10% from 1990 levels by 2050 and by 80% from 1990 levels by 2050.  

HB 2812: Energy Future Act of 2006 (2006)101 

The Greenhouse Gas Emissions Reduction Act builds on the earlier HB 2812. The Energy 
Future Act of 2006 calls upon the Utilities Commission and Secretary of the Environment 
and Natural Resources to identify the least expensive mix of generation and demand for 
electricity. Though the bill does not recommend renewable energy production, it does 
recommend that the assessment address the degree to which the benefits (and co-benefits) 
of a statewide renewable energy economy outweigh its costs.  

5.2 NORTH CAROLINA DEPARTMENT OF ADMINISTRATION 

The Department of Administration acts as the business manager for the North Carolina 
state government. The Department oversees Government Operations such as building 
construction, purchasing and contracting for goods and services, managing state vehicles, 
acquiring and disposing of real property, and operating auxiliary services such as courier 
mail delivery and the sale of state and federal surplus property. 

                                                                                                                                                             
99 HB 1015; Asheville/Energy Improvement Assessments. 
http://www.ncga.state.nc.us/Sessions/2009/Bills/House/PDF/H1015v1.pdf 
100 HB 1441; Greenhouse Gas Emissions Reduction Act.  
http://www.ncleg.net/Sessions/2009/Bills/House/PDF/H1441v1.pdf 
101 HB 2812; Energy Future Act of 2006.  http://www.ncleg.net/Sessions/2005/Bills/House/PDF/H2812v1.pdf 
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In addition, the Department provides Internal Services and Programs, which include, the 
maintenance of state-owned buildings and grounds and leadership in managing the 
Department's information resources. The Department's programs provide advocacy, 
assistance and services to diverse segments of the State's population that have been 
traditionally underserved. 

Key Legislation 

 Uniform Floodplain Management Policy – Executive Order 123: requires that the State 
Construction Office issue a Floodplain Development Permit for all development carried out 
by any state agency on any site in the floodplain.  

 State Environmental Policy Act (SEPA) – G.S. 113A 1-13: requires state agencies, to the 
fullest extent possible, identify significant environmental effects of their actions and to 
implement measures to minimize negative effects. 

State Environmental Review Clearing House102 

The State Environmental Review Clearinghouse manages the N.C. Intergovernmental 
Environmental Review process. The primary purpose of the process is to notify potentially 
affected state/local agencies and the public of proposed state development activities in 
their jurisdiction. The process offers a means for agencies with expertise and/or the public 
to both review the environmental assessment/impact documents prepared for the 
proposed activity and offer comments regarding the adequacy or accuracy of the impact 
analysis. The process should provide decision makers with the information that would 
enable them to make an informed decision on the environmental consequences of their 
actions. This process is not used to veto a proposed activity but to offer input as to the 
environmental consequences of that action. 

The State Environmental Review Clearinghouse also assists federal agencies in meeting 
their requirements under the National Environmental Policy Act (NEPA). Federal agencies 
are encouraged by federal regulation to use State Clearinghouses (where available) as a 
means of making available their impact documents to state/local agencies and the public 
for review and comment. 

The Environmental Assessment (EA) Guidelines103 direct state agencies to determine 
whether a proposed project will impact floodplains, wetlands, water quality, shellfish, and 
other natural resources. The purpose of the EA is to provide a state agency with enough 
information to determine if a planned project has a level of impact on the environment 

                                                 
102

 http://www.doa.nc.gov/clearing/ 
103

 NC DOA State Intergovernmental Review Clearinghouse, March 1999. “Environmental Assessment Guidelines.”   
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requiring the preparation of an Environmental Impact Statement (EIS) or if a Finding of No 
Significant Impact (FONSI). 

Office of State Property 

The Division of State Property is the administering agency for the acquisition and 
disposition of all state owned land or any interest in land by deed, lease, easement, or 
allocation. It is responsible for allocating and reallocating land, buildings, or space in 
buildings by and between agencies, institutions, or departments of the State. It provides 
relocation assistance to persons displaced by state projects to insure that individuals do 
not suffer disproportionate injuries due to construction of public projects. The Office can 
also provide damage estimates for state-owned land and other properties following a 
disaster declaration. 

State Construction Office104  

The State Construction Office provides professional architectural and engineering services 
and management leadership to state agencies. The Office’s mission is to direct and guide 
the state's capital facilities development and management process. This office carries out 
its responsibility by (1) processing cost estimates and contracts relating to construction or 
renovation of state buildings; (2) review and approval of all plans and specifications for the 
construction or renovation of state buildings; (3) supervision of the letting of all contracts 
for the design, construction or renovation of state buildings; (4) inspection and acceptance 
of all work done and materials used in the construction or renovation of state buildings; (5) 
conducting assessments of state facilities to identify deficiencies and (6) providing 
administrative and technical support to the State Building Commission. These services 
protect the interest of the state and assure the proper expenditure of public funds for the 
citizens of North Carolina. This provides for efficiency in the expenditure of state funds in 
its capital improvement program.  

State Building Commission 

The State Building Commission develops procedures to direct and guide the State’s capital 
facilities development and management program. The State Construction Office of the 
Department of Administration provides staff to the State Building Commission. The 
Commission consists of nine members, three each appointed by the Governor, the 
President Pro Tempore and the Speaker of the House. The duties of the Commission 
include coordination of plan review and approval, post occupancy evaluation, and designer 

                                                 
104 http://www.nc-sco.com/default.aspx 
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and contractor evaluation. Moreover, the Commission is responsible for studying and 
recommending ways to improve the state’s capital facilities management program.  

5.3 NORTH CAROLINA DEPARTMENT OF AGRICULTURE AND CONSUMER SERVICES 

About 

The N.C. Department of Agriculture and Consumer Services (NCDA&CS) provides services 
that promote and improve agriculture and agribusiness, protecting consumers and 
businesses and preserving farmland and natural resources for the prosperity of all North 
Carolinians. 

Emergency Programs Division 

The NCDA&CS Emergency Programs Division’s mission is to reduce the vulnerability to or 
the impact from, any disaster, disease, or terrorist attack on North Carolina’s food and 
agriculture sector. The Division provides leadership within the NCDA&CS and the 
emergency coordination role within the agricultural community between vital government 
agencies, industry, and volunteers. 

North Carolina Forest Service105 

The Forest Service's primary purpose is to ensure adequate and quality forest resources for 
the state to meet present and future needs. The forest products industry is the largest 
business in the state, contributing approximately $23 billion annually to the state's 
economy and providing around 180,000 jobs for North Carolinians. The Forest Service is 
mandated and directed by Chapters 77, 113 and 143 of the North Carolina General Statutes 
and by Title 15, Chapter 9 of the North Carolina Administrative Code to protect, manage 
and develop the forest resources of the state. The techniques used to accomplish this 
mandate involve management of existing resources, development and creation of new and 
better forests, and protection of these valuable resources. 

The programs under these objectives are directed at the thousands of private landowners 
who collectively own 13.8 million acres of the state's 18 million acres of forest land. 
Programs include reforestation services, forest fire prevention and suppression, and insect 
and disease control. The agency also is involved in the genetic improvement of forest trees, 
seedling production at state nurseries, long-range forestry planning and technical 
development, water quality controls, urban forestry assistance, training, and the provision 
of support to volunteer fire departments and forestry education. The new Threatened 

                                                 
105

 http://ncforestservice.gov/about_ncdfr.htm 
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Forest Resources Assessment draft focuses on resources that, if left unmanaged, are at risk 
of no longer providing their full ecological and economic benefit due to potential 
degradation from wildfire, pests, disease or forest fragmentation.106 The 2010 Annual 
Report does not address storm events, sea level rise, or climate change. 

Best Management Practices Manual107 

The Best Management Practices (BMP) Manual details specific tools and methods which 
can be used during forestry operations to comply with the N.C. Forest Practices Guidelines 
(FPG) Related to Water Quality. The manual was revised in 2005-06. At the time of the 
manual’s completion, there were no immediate plans to revise North Carolina’s BMPs. 
However, a “Lessons Learned”108 report states that there are special interests regarding 
BMPs for specific forestry activities or forest-related objectives that may create a need for 
the BMPs to be revisited sooner than planned. The list of notable interests includes “effects 
of climate change and/or sea-level rise on the potential for changes in average 
precipitation, soil drainage, and water quality conditions found in North Carolina’s forests.” 

Division of Soil and Water Conservation109 

The Division of Soil and Water Conservation works in cooperation with the Soil and Water 
Conservation Commission to protect and improve soil and water resources throughout the 
state. The division is recognized as having one of the nation's top soil and water 
conservation programs for private lands. This effort is achieved through a conservation 
partnership comprised of the state division, local conservation districts and the United 
States Department of Agriculture Natural Resource Conservation Service, as well as private 
and nonprofit entities. The partnership, which is responsible for implementing 
conservation measures across North Carolina, owes much of its success to a strong local 
district infrastructure. 

Technical Services Section110 

This multidisciplinary staff provides technical assistance to soil and water conservation 
districts and local governments to protect soil resources and improve water quality. The 
Technical Services Section works with watershed planning, provides soils information, and 
offers animal waste management assistance. Technical Services also provides information 
on soil limitations, wetland delineation, and other soil-related issues. They assist with 
design/installation of waste storage and treatment structures, utilization plans, run-off 
controls, and irrigation systems.  

                                                 
106

 http://www.onencnaturally.org/pages/newsletter.html 
107

 http://www.ncforestservice.gov/water_quality/bmp_manual.htm 
108

 North Carolina Forest Service, August 2011. “Lessons Learned on the Revision of the North Carolina Forestry 

BMP Manual.”  
109

 http://www.ncagr.gov/sw/about-the-division.html 
110

 http://www.ncagr.gov/sw/technicalservices.html 
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Watershed Planning Program111 

Watershed Planning is done in cooperation with the USDA Natural Resources Conservation 
Service (NRCS) and is often part of Public Law 83-566 – Watershed Protection and Flood 
Prevention Act (1954) projects. PL-566 projects are initiated by local communities through 
the Soil and Water Conservation Districts and must be approved by the North Carolina Soil 
and Water Conservation Commission. Major objectives of this program in North Carolina 
include reducing flood, erosion, and sediment damages, as well as improving water quality 
and agricultural water management. Watershed planning involves hydrology, engineering 
designs, ecological effects, and economic evaluations. 

5.4 NORTH CAROLINA DEPARTMENT OF COMMERCE 

The N.C. Department of Commerce is the state's economic development agency, working 
with local, regional, national and international companies. The department’s mission is to 
improve the economic well-being and quality of life for all North Carolinians. The 
department is divided into 11 programs including: community development, the energy 
division, science and technology, and tourism.112 

Highlights 

Community Development113 

The Community Development Division provides resources and services for economic 
prosperity, growth management, and community development assistance. The Division's 
professionals meet with local leaders to provide community development assistance, and 
can assist communities create a community vision and plan for future development 
through the Community Planning Program. The department can also help to upgrade 
infrastructure with Community Development Block Grants.  Following major disasters 
which trigger supplemental Congressional appropriations, CDBG funds are often used to 
acquire flood-prone housing as was done following Hurricanes Fran and Floyd.  These 
funds were combined with Hazard Mitigation Grant Program funds and used to acquire 
over 5,000 flood-prone homes and assist homeowners move to higher ground.  
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 http://www.ncagr.gov/sw/technicalservices/watershedplanning.html 
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 http://www.nccommerce.com/about-our-department 
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 http://www.nccommerce.com/cd 
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The North Carolina Energy Division114  

The N.C. Energy Division is dedicated to ensuring a sustainable energy future for the 
citizens of North Carolina. It includes the N.C. Energy Office, the Weatherization Assistance 
Program and the Office for Green Business Development. In addition, the office houses the 
state Energy Policy Council and the Governor's Scientific Advisory Panel on Offshore 
Energy.115 

Energy Policy Council116 

The North Carolina Energy Policy Council advises and makes recommendations on energy 
policy to the governor and General Assembly.  The policy council is intended to be the 
state’s “central energy policy planning body,” and is responsible for developing a 
comprehensive long-range state energy policy focused on the effective management and 
use of present and future sources of energy.  Key elements of the policy includes increasing 
efficiency, identifying renewable and alternative sources of energy; conducting research 
and development into alternative energy technologies and identifying improvements to the 
state’s energy-related infrastructure and economy. 

Science & Technology117 

The N.C. Office of Science and Technology develops policies and programs that accelerate 
both the development of next-generation technology companies and the adoption of 
technology across existing industry. Working with organizations across the state, the North 
Carolina Office of Science and Technology identifies and communicates emerging 
opportunities in science and technology and prepares and publishes analyses outlining the 
competitive position of North Carolina’s businesses and research institutions in these 
areas.  

Tourism118 
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 http://www.nccommerce.com/energy 
115

 http://www.nccommerce.com/energy/about-us 
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 http://www.nccommerce.com/energy/about-us/energy-policy-council/media-amp-news 
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 http://www.nccommerce.com/scitech 
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 http://www.nccommerce.com/tourism 
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The tourism section of the Division of Tourism, Film, and Sports Development works to 
develop and promote North Carolina as a primary travel destination. Key focus areas 
include consumer advertising and promotions, public relations strategies designed to 
garner positive media attention about travel opportunities within the state, promotion of 
group travel, and recruitment of sporting events into the state.  In addition, the division 
provides technical assistance to communities who embrace tourism as an economic 
development strategy and seek to develop and promote tourism assets. 

Sustainable Tourism119 

The increasing popularity of sustainability has led to differing understandings of what 
sustainability really means. To help clarify this issue for industry professionals, the Center 
for Sustainable Tourism at East Carolina University120 has developed a working definition: 
"actions that contribute to a balanced and healthy economy by generating tourism-related 
jobs, revenues and taxes, while protecting and enhancing the destination's socio-cultural, 
historical, natural and built resources for the enjoyment and well-being of both residents 
and visitors." 

5.5 NORTH CAROLINA DEPARTMENT OF CORRECTION 

North Carolina Department of Correction 

The North Carolina Division of Prisons is divided into five geographic regions.  They are the 
East Region, South Central Region, Central Region, Piedmont Region and West Region.121  
There are nine correctional facilities located in the twenty coastal counties.  

Highlights of Existing Plans and Programs122 

Emergency Plan 

During a natural hazard event the Division of Prisons implements the Dual Command Post 
Concept.  The primary command post will be established within the region(s) that are 
affected by the disaster and a centralized command post is maintained at the Division of 
Prisons (DOP) Administration building in Raleigh.   

                                                 
119 http://www.nccommerce.com/tourism/programs-services/sustainable-tourism 
120 http://www.ecu.edu/sustainabletourism/ 
121 2010 Haz Mit Plan 
122 2010 Haz Mit Plan 
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Each facility within the Division of Prisons has an emergency operating procedure.  The 
emergency operations procedure includes plans to deal with natural disasters, fires, 
escapes, riots and hostage situations. Each facility also maintains Mutual Aid Agreements 
with local fire, ambulance and law enforcement agencies including local police, county 
sheriff and highway patrol.  

The types of resources at the disposal of the Division of Prisons that have been utilized in 
past emergencies and disasters and can be utilized in the future include: 

 Meals for State Emergency Management on a daily basis.  

 Work crews (inmates) to cut up downed trees and limbs and remove debris. 

 Bed space for county and city jail evacuation as a result of a flood, wind, or ice event.  

 Emergency transportation (buses and vans) to transport evacuees out of dangerous 
areas or to transport support staff into areas impacted by disasters.   

 Portable generators for areas without electricity as a result of a wind event. 

 Emergency response teams and bloodhounds to search for lost people.  

 Extra mattresses and bed linens for use in evacuation centers. 

 Division of Community Corrections staff for general security in counties where 
emergency shelters have been set up, as requested by Emergency Management. 

 Use of Department of Correction tractor-trailers to move equipment and supplies to 
areas of the state in need, as requested by Emergency Management. 

 

5.6 NORTH CAROLINA DEPARTMENT OF PUBLIC SAFETY 

The Department of Public Safety (DPS) has nine divisions whose overall missions are to 
improve the quality of life for North Carolinians by reducing crime and enhancing public 
safety. The DPS secretary serves as the sole representative on the Governor's Cabinet for 
the state's law enforcement and emergency response community.  

The Department focuses citizen and legislative attention on law enforcement and public 
safety issues, such as drinking and driving, underage access to alcohol and tobacco, the 
proper use of child safety seats, crime prevention, and preparation for natural disasters. 
DPS continually updates plans and trains local officials to respond to other emergencies 
such as terrorism, communicable diseases, nuclear power plant incidents, and civil unrest. 
North Carolina's responses to natural disasters and emergencies are models for 
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other states because of the unification of these various divisions under one agency. DPS 
provides a clear and unified chain of command to quickly mobilize resources during an 
emergency. DPS also serves as the coordinating agency for North Carolina's homeland 
security preparedness, and is strengthening the state's terrorism defenses and response 
capabilities.  

North Carolina Division of Emergency Management 

The Division of Emergency Management (NCEM) is responsible for planning, training and 
organizing preparedness, response, hazard mitigation and disaster recovery activities for 
disasters, both natural and manmade. The Division also works with partners at the local, 
state and federal levels of government to develop and provide recovery assistance in the 
aftermath of disasters, and to plan before disasters strike. The Division administers many 
of the hazard mitigation and disaster assistance programs that are available to states and 
local governments, including the National Flood Insurance Program (NFIP).  

Key Legislation 

 North Carolina Emergency Management Act G.S. 166-A: outlines the responsibilities 
of the governor, state agencies and local governments in preventing, preparing for, 
responding to and recovering from natural or man-made disasters. 

 Robert T. Stafford Disaster Relief and Emergency Assistance Act: provides federal 
natural disaster assistance to state and local governments, including funds 
supporting the Hazard Mitigation Grant Program, Public Assistance program, and 
Individual Assistance program 

 Disaster Mitigation Act of 2000123: amends the Stafford Act to authorize a program 
for pre-disaster mitigation and requires states and local governments to develop 
pre-disaster hazard mitigation plans in order to be eligible for most types of post-
disaster federal assistance noted in the Stafford Act. 

 Senate Bill 300124: authorizes the development of a three-tiered state disaster 
declaration process in North Carolina and requires local governments to have 
hazard mitigation plans in place in order to receive state funds for disaster 
assistance. The State of North Carolina’s three tiered disaster declaration process 
(described below) gives the state the authority to determine and type differing 
disasters based on their severity. These disaster types trigger differing state and 
federal recovery programs, including those created to assist communities following 
non–federally declared disasters.  
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Maps and Data: 

 Flood Insurance Rate Maps: The State of North Carolina has taken on the traditional 
federal responsibility to create, update and maintain the state’s Flood Insurance 
Rate Maps (see North Carolina Floodplain Mapping Program for more information 
below). 

Tiered Disaster Declaration Process 

Requirements for a Type 1 disaster include a declared local state of emergency, a major 
disaster declaration by the president of the United States has not been declared, and 
preliminary damage assessments meet or exceed the criteria established for the Small 
Business Administration Loan Program or the four criteria have been met: a minimum of 
$10,000 in uninsurable losses, uninsured losses exceed one percent of a jurisdictions 
annual operating budget, an approved hazard mitigation plan is in place, and the 
jurisdiction is compliant with the National Flood Insurance Program.  A Type 1 disaster 
triggers state Individual Assistance and state Public Assistance programs that follow 
traditional FEMA IA and PA grant eligibility criteria. 
 
A Type II disaster may be declared by the state if the president of the United States declares 
a major disaster.  The governor reserves the right to make this decision.  A Type II disaster 
triggers all programs associated with a Type I disaster as well as the State Acquisition and 
Relocation Fund and supplemental repair and replacement housing grants.  
 
A Type III disaster may be declared by the state if the president has declared a major 
disaster declaration, damage assessments indicate that the level of damages will result in 
an increased federal cost share (compared to smaller events that trigger a 25% non-federal 
cost share), and the governor chooses to call for a special session of the state legislature to 
consider additional state funding to create state programs designed to address unmet local 
needs.  Eligible programs in a Type III disaster include all programs associated with Type II 
disasters as well as those authorized by the general assembly.125 
North Carolina State Hazard Mitigation Plan126 

The Natural Hazards Mitigation Plan was developed to enhance the capacity of the state 
and its communities to become less vulnerable to the impacts of hurricanes, floods, 
tornadoes, landslides, wildfires and other natural hazards through the provision of tools, 
training program, grants and data. The plan contains geographic and demographic 
information, along with a thorough assessment of the natural hazards that may impact the 

                                                 
125 For more information on the State of North Carolina’s Tiered Disaster Declaration process see NC General 
Statute 166A: North Carolina Emergency Management Act at 
www.ncga.state.nc.us/EnactedLegislation/Statutes/HTML/ByChapter/Chapter 166A.html 
126

 http://bit.ly/uenywM 

http://www.ncga.state.nc.us/EnactedLegislation/Statutes/HTML/ByChapter/Chapter
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state.  It also addresses the overall capability of state and local governments to reduce or 
eliminate the vulnerability of communities to natural hazards. Most importantly, the Plan 
outlines a coordinated “Mitigation Strategy” developed by the State Hazard Mitigation 
Advisory Group (SHMAG) and adopted by the state of North Carolina. This strategy 
includes long-term goals, short-term objectives, and the assignment of specific, measurable 
tasks or actions. This Plan is designed to be informative, strategic and functional in nature.  

The Plan Update for 2010 (October 2010) includes a section on “Long-term Hazards”, 
which are defined as “changes in weather patterns and sea level due to global climate 
change.” Although the section on long term hazards is somewhat brief and general in scope, 
NCEM plans to expand and elaborate on the impacts of climate change and sea level rise in 
future iterations of the hazard mitigation plan. The current plan does identify several 
partners in the quest to assess the impacts of long term hazards, including those 
responsible for the development of the North Carolina Sea Level Rise Impact Study.  

Local Hazard Mitigation Plans 

As required by the Disaster Mitigation Act of 2000, all local governments must have a 
FEMA-approved hazard mitigation plan in order to be eligible for most types of federal 
disaster assistance. In addition, North Carolina law (NC Senate Bill 300) requires local 
governments to have hazard mitigation plans in place in order to receive state funds for 
disaster assistance. Plans must be reviewed and updated every five years to remain in 
compliance. The Mitigation Section of the Division of Emergency Management is 
responsible for reviewing local plans and sending the plans to the FEMA regional office for 
final approval. NCEM provides technical assistance, guidance materials, training and 
workshops to help local governments prepare plans that meet both state and federal 
criteria. Local hazard mitigation plans must include a risk assessment that identifies the 
natural hazards that occur in the community, assesses the community’s vulnerability, and 
estimates the losses that might occur as a result of differing hazard event scenarios. The 
plan must also describe mitigation strategies that address how the community’s hazard 
risk will be reduced or eliminated.  

Hazard Mitigation Assistance Programs127 

NCEM administers several pre- and post-disaster federal assistance programs that are 
promulgated under the Stafford Disaster Relief and Emergency Assistance Act and the 
Disaster Mitigation Act, including: 
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 Hazard Mitigation Grant Program: The HMGP assists states and local communities 
implement long-term mitigation measures following a Presidential Disaster 
Declaration. The HMGP can be used to fund projects to protect either public or 
private property, so long as the projects in question fit within the state and local 
government's overall mitigation strategy (e.g. local mitigation plans). The project 
must also comply with program guidelines tied to cost-effectiveness, technical 
feasibility, and environmental impact.  

 Flood Mitigation Assistance: The FMA program funds cost-effective measures that 
reduce or eliminate the long-term risk of flood damage to businesses, homes, and 
other structures insured under the National Flood Insurance Program.  

 Pre-Disaster Mitigation: The PDM program funds hazard mitigation planning and 
the implementation of mitigation projects prior to a disaster event. Funding these 
plans and projects reduces overall risks to the population and structures, while also 
reducing reliance on funding from actual disaster declarations. 

 Repetitive Flood Claims: This program seeks to reduce or eliminate the long-term 
risk of flood damage to structures insured under the National Flood Insurance 
Program that have been repeatedly flooded.  

 Severe Repetitive Loss Pilot Program: The SRL Pilot Program seeks to reduce or 
eliminate the long-term risk of flood damage to severe repetitive loss residential 
properties and the associated drain on the National Flood Insurance Fund (NFIF) 
from such properties. 

Eligibility for funding under these federal programs is limited to state and local 
governments, certain private nonprofit organizations or institutions that serve a public 
function, Indian tribes, and authorized tribal organizations.  

Public Assistance Program128 

At the direction of the president, FEMA can provide funding and technical assistance to 
state and local governments and certain private, non-profit institutions for the repair or 
replacement of public properties damaged or destroyed by a declared major disaster. 
Among these can be restoration of public-owned facilities (roads, bridges, buildings, parks, 
etc.) and other facilities considered necessary to re-establish the integrity of the disaster 
area's infrastructure. FEMA also can provide assistance for emergency protective 
measures, debris removal, emergency communications, and emergency public 
transportation. In addition, the agency may make limited loans to local governments which 
have suffered a substantial loss from their tax rolls and other revenues as a result of the 
disaster. The PA “406 Program” represents a key hazard mitigation program that allows for 
damaged public infrastructure to be repaired in a manner that makes it less vulnerable to 
future disaster events.    
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Individual Assistance Program129 

The Individual Assistance Program calls for the development of a national emergency 
management system built on a partnership of the three tiers of government (local, state 
and federal) with voluntary agencies, business and industry, and individual citizens 
focused on saving lives and property, and reducing the effects of disasters regardless of the 
cause. The program provides assistance to home owners whose primary residences were 
damaged or destroyed by a natural or manmade disaster; individuals who face 
displacement from their homes due to disaster-related income loss; or individuals whose 
homes are inaccessible due to road, bridge, and culvert or driveway washout. 

Advance Infrastructure Mitigation Program130 

The AIM program is designed to assist North Carolina’s counties develop an infrastructure 
mitigation plan. This plan is now a requirement for counties following the adoption of the 
Disaster Mitigation Act of 2000 by Congress and Senate Bill 300. The consequence of not 
preparing a county infrastructure mitigation plan is a reduced federal share of assistance to 
repair damaged facilities. Those facilities which are determined to have been damaged at 
least twice in the 10 years prior to a state or federal disaster declaration after October 30, 
2000, FEMA may reduce their share to as little as 25% of eligible costs. 

National Flood Insurance Program in North Carolina131 

The NFIP is a voluntary program based on an agreement between the federal government 
and the participating community. Federally-backed flood insurance coverage is available to 
any property owner in return for the mitigation of flood risks through the community’s 
regulation of floodplain development. Flood insurance and most types of federal financial 
assistance, such as mortgage loans and grants, are only available in those communities that 
adopt and enforce a floodplain management ordinance that meets or exceeds the minimum 
NFIP standards (44 CFR 60(A) and (B)). These same standards must also be adhered to by 
all federal agencies under a Presidential Floodplain Management Executive Order.   

The NFIP's land-use regulations are intended to prevent the loss of life and damages to 
property, as well as economic and social hardships, resulting from flooding. Flood 
insurance premiums for new buildings are based on flood risk, which is determined by the 
elevation of the lowest floor of the structure relative to the elevation of the national base 
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flood standard. The base flood, sometimes referred to as the "100-year" flood, has a one 
percent chance of occurring in any given year. FEMA has mapped over 100 million acres of 
flood hazard areas nationwide and has designated some six million acres of floodways 
along 40,000 miles of streams and rivers. Floodways are areas that must be preserved in 
order to allow the discharge of the base flood, and communities are required to prohibit 
any development within a floodway that would cause an increase in flood heights. 
Floodways are often the most hazardous areas within a community and generally coincide 
with environmentally sensitive areas.   

FEMA and the state have developed model flood damage prevention ordinances for local 
governments that reflect the minimum standards of the program. North Carolina 
communities are urged by the Division of Emergency Management to go beyond the 
requirements of the NFIP, and to strive to achieve higher standards.  Comprehensive 
floodplain management includes more than the regulatory permitting processes of the 
NFIP, and should include the application of land use planning tools and techniques, capital 
investments and other activities as described in their hazard mitigation plan. The Safer 
Development in Floodprone Areas (November 2011) guidance document provides 
ordinance language for many of the standards that can be adopted by communities wanting 
to go beyond minimum NFIP requirements.132  

Despite the encouragement of the Division of Emergency Management to enact regulations 
that are more stringent than those required under the NFIP, the majority of local 
governments in North Carolina adhere to minimum standards necessary to comply with 
the NFIP.  Adhering to these minimum standards often underestimate current and future 
flood risks as the nature of floodplains are subject to change over time.  The delineation of 
floodplains under the NFIP relies on historical flood data, which assumes static conditions. 
As a result, a localities’ reliance on FIRMs often means that current local regulations do not 
accurately manage the increased risks posed by changing conditions such as increased 
development (which can alter existing flood elevations) or factors such as increased 
extreme rainfall events and sea level rise. As these developmental and environmental 
changes occur, local governments may need to change their regulatory practices in order to 
adapt effectively133.  

North Carolina Floodplain Mapping Program134 

The State of North Carolina, through the Federal Emergency Management Agency's 
(FEMA's) Cooperating Technical Community partnership initiative, was designated the first 

                                                 
132 http://ncafpm.org/Resources/NC%20Higher%20Standards%20Document%2011_2011.pdf 
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Cooperating Technical State (CTS) in the country. As a CTS, the state assumes primary 
ownership and responsibility of the Flood Insurance Rate Maps (FIRMs) for all North 
Carolina communities. This project will include conducting flood hazard analyses and 
producing updated, digital FIRMs (DFIRMs). 

Under its CTS status, North Carolina became the first state in the nation to “go all digital.” In 
2011 the State transitioned from paper-based procedures (graphical raster map products) 
to digital products. GIS and other digital formats will be used as the delivery mechanism for 
all mapping and engineering products used for managing floodplains and communicating 
flood and other hazard risks within NC.  

Community Rating System 

The Floodplain Management Branch administers the Community Rating System (CRS) in 
North Carolina. The CRS is a program administered under the NFIP that allows local 
governments to earn points by engaging in certain credited mitigation activities that 
exceed NFIP requirements. The CRS credits 18 community floodplain management 
activities that are located within four broad categories including public information, 
floodplain mapping and information, flood damage reduction, and flood preparedness.  As 
points are accrued and defined point thresholds are met flood insurance premium rates for 
residents in a participating community are reduced accordingly. Local governments in 
North Carolina are strongly encouraged to take advantage of the insurance savings offered 
by participating in the CRS. However, as of January 2008, of the 469 NFIP communities in 
North Carolina, only 75 (slightly over 15%) have joined the CRS program.135   

Integrated Hazard Risk Management Study136 

The State of North Carolina, through the Division of Emergency Management – Office of 
Geospatial and Technology Management (GTM), has received federal funding through the 
Federal Emergency Management Agency to develop and demonstrate a new and expanded 
approach to risk-reduction.  The Integrated Hazard Risk Management (IHRM) project will 
focus on integrating and enhancing processes, data, methodologies, and communication 
tools associated with natural hazard identification, risk assessment, risk communication, 
and mitigation. It is envisioned that the IHRM will help define FEMA’s National “Risk MAP” 
Program and better bridge hazard risk information with hazard mitigation planning. 

                                                 
135 Landry, C. and J. Li, 2011. “Participation in the CRS of NFIP: An Empirical Analysis of North Carolina 

Counties.” East Carolina University.  
136 http://www.ncihrm.com/Home 
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Although sea level rise is not specifically among the hazards being analyzed through the 
IHRM process, coastal and riverine flooding, storm surge and coastal erosion are included 
in the study. The vulnerability of buildings, critical infrastructure, key resources, people, 
and the economy are also being assessed. Computer based tools will be used to help better 
communicate the findings about risk to home and business owners as well as mitigation 
planners.  

State Emergency Response Committee 

The 18-member State Emergency Response Commission (SERC) is responsible for 
protecting the state's citizens and environment through emergency planning and informing 
the community about chemical hazards. The SERC functions in an advisory capacity to the 
Secretary of Crime Control and Public Safety, who serves as the State Administrative Agent 
(SAA) responsible for coordinating the activities of the North Carolina State Homeland 
Security Program (SHSP) and the Domestic Preparedness and Readiness Regions (DPRR). 
The SERC reviews the State Homeland Security Strategy (SHSS) to insure that it is aligned 
with local, state and federal priorities as required by the U.S. Department of Homeland 
Security (DHS), and that its goals and objectives are being met in accordance with program 
intent. In addition, the SERC fulfills the following responsibilities:  

 Reviews DHS Homeland Security Grant Program (HSGP) applications and 
allocations for state and regional homeland security-related projects.  

 Reviews plans for preventing, preparing, responding, and recovering from acts of 
terrorism and all hazards, man-made or natural.  

 Ensures State Homeland Security Program collaboration with all Homeland Security 
Stakeholders, including those located in the government and private-sector, and 
encourages citizen awareness of and participation in all-hazards preparedness. 

State Emergency Response Team137 

During an emergency, the personnel in the Division of Emergency Management become the 
support staff for the State Emergency Response Team (SERT). Depending on the type and 
magnitude of the emergency, other state agencies are contacted and asked to send SERT 
representatives to the State Emergency Operation Center in Raleigh. The director of NCEM 
has the ability to contact all county emergency managers at once in order to keep abreast of 
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developing emergency situations throughout the state. Emergency information is 
disseminated to the public from the Emergency Operations Center. The EOC is also the 
location where the governor, lieutenant governor, selected department heads, and 
members of SERT can stay abreast of the situation, consult with local and federal officials, 
receive requests for assistance, and dispatch additional aid in a coordinated manner.  

North Carolina Emergency Operations Plan138 

The North Carolina Emergency Operations Plan’s (NCEOP) purpose is to establish a 
systematic, coordinated, and effective response to and recovery from emergencies or 
disasters occurring in the State. It is designed to be consistent with the National Incident 
Management System (NIMS). The plan details capabilities, authorities, and responsibilities. 
It establishes mutual understanding among federal, state, local, and other public and 
private non-profit organizations. The NCEOP is designed for worst case scenarios—to 
include catastrophic events. The plan was originally published in April 2009 and was 
updated in September 2010.  

North Carolina Redevelopment Center139 

Originally created after Hurricane Floyd to assist in the management and oversight of 22 
new state programs exceeding 836 million dollars, the center continues to assist local 
governments following disasters, including various state recovery programs triggered by 
the state’s tiered disaster system.   

5.7 NORTH CAROLINA DEPARTMENT OF ENVIRONMENT AND NATURAL 
RESOURCES 

The organization, which has offices from the mountains to the coast, administers 
regulatory programs designed to protect air quality, water quality, and public health. DENR 
also offers technical assistance to businesses, farmers, local governments, and the public, 
encouraging responsible behavior with respect to the environment through education 
programs provided at DENR facilities and through the state's school system. Through its 
natural resource divisions, DENR works to protect fish, wildlife, and wilderness areas. The 
agency's activities range from helping to make sure drinking water is safe to managing 
state parks and forests for safe and enjoyable outdoor recreation experiences.140  

                                                 
138 http://www.nccrimecontrol.org/div/EM/documents/NCEOP-2010-PublicVersion.pdf 
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2009-2013 Strategic Plan141  

The strategic plan identifies goals for the department that will support conserving and 
protecting the state’s natural resources, while maintaining a high quality of life and 
fostering economic development. Addressing climate change is listed as a primary goal, 
emphasizing the application of GHG mitigation efforts and adaptation strategies to increase 
the resilience of North Carolina’s resources to complex changes.  

Division of Coastal Management 

The Division of Coastal Management (DCM) works to protect, conserve, and manage North 
Carolina’s coastal resources through an integrated program of planning, permitting, 
education, and research. DCM carries out the state’s Coastal Area Management Act (CAMA), 
the dredge and fill law, and the federal Coastal Zone Management Act of 1972. The Division 
collects and analyzes data for erosion rates, wetlands conservation and restoration, and 
assesses the impacts of coastal development.  

Key Legislation  

 Coastal Area Management Act: General Statutes 113A-129.1-.3; Article 7; declares 
that management of the NCNERR as part of the Coastal Reserve is State Policy  

 Dredge and fill law 

 Federal Coastal Zone Management Act: implemented in the 20 coastal counties 
using rules and policies of the NC Coastal Commission 

 NCAC Title 15A, Subch 7B: Land Use Planning Guidelines142 

 NCAC Title 15A, Subch 7H: State Guidelines for Areas of Environmental Concern 
o Section 07B .0702 (d)(3)(D): Natural Hazard Areas 
o Section 07H .0302: Significance of the Ocean Hazard Category 
o Section 07H. 0306: Oceanfront setbacks  

 Section 13.9c of HB 1840 requires DENR to develop a multiyear beach management 
and restoration strategy and plan  

 Session Law 2011-387: Terminal Groin Authorization 
Proposed Legislation  

 Draft Sea Level Rise Policy 15A NCAC 07M .1301: The goal of this policy is to 
establish a framework for planned adaptation and improved resilience to rising sea 
levels143 

                                                 
141 http://portal.ncdenr.org/web/guest/strategic-plan: p.8 
142 http://dcm2.enr.state.nc.us/Rules/current.htm 
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 HB 901 LRC to Study Protection of Masonboro Island144 
Maps and Data: Proposed Inlet Hazard Area Boundary Maps,145 Erosion Rate Maps, 
Estuarine Shoreline Mapping, Oceanfront Shorelines, Setbacks, & Hazards Mapping, Coastal 
Wetland Mapping, Beach & Waterfront Access Mapping  

Committees and Panels within the Division of Coastal Management 

Coastal Resources Commission/Coastal Resources Advisory Council 

The Coastal Resources Commission (CRC) is a 15-member citizen board appointed by the 
Governor to establish rules and policies for development within the 20 coastal counties of 
North Carolina. The CRC receives guidance from a 45-member Coastal Resources Advisory 
Council (CRAC). CRAC members represent local governments, state agencies and other 
areas of technical expertise. Members of the CRAC are responsible for keeping their 
appointing bodies up to date on CRC activities. The CAMA authorizes the CRC to designate 
Areas of Environmental Concern (AECs), develop use standards for AECs, and to issue 
permits in accordance with use standards and local land use plans.146 The CRC is currently 
managing public comments on the Draft Sea Level Rise Policy.  

CRC Science Panel on Coastal Hazards 

The Science Panel on Coastal Hazards provides the CRC with scientific data and 
recommendations pertaining to coastal topics. Members of the Science Panel include 
experts in civil engineering, geology, marine sciences, as well as representatives from the 
U.S. Army Corps of Engineers. The Science Panel provides valuable information that can be 
used to inform adaptation programs and policies in North Carolina.  

The Science Panel recently prepared a report, based on a review of the published literature, 
of the known state of sea level rise for North Carolina. The North Carolina Sea-Level Rise 
Assessment Report, published in March 2010, provides the best available science on sea 
level rise as it relates to North Carolina. The intent of the report was to provide North 
Carolina’s planners and policy makers with a scientific assessment of the range of sea level 
rise likely to occur in this century. The report does not attempt to predict a specific future 
rate or amount of rise because the level of accuracy is not considered to be attainable at 
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this time. Rather, the report contains the likely range of rise and recommends an amount of 
rise that should be adopted for policy development and planning purposes. 

Ocean Policy Steering Committee 

The DCM partnered with North Carolina Sea Grant and the North Carolina Coastal 
Resources Law, Planning, and Policy Center to complete a study focused on North 
Carolina’s emerging policy issues related to ocean and coastal resources. The Committee 
was created to provide technical expertise and help formulate policy recommendations. 
The goal of this study was to identify emerging challenges to the use of and access to ocean 
and coastal resources and to recommend appropriate policies and strategies to address 
these challenges. The Committee was comprised of fourteen members from federal and 
state agencies, local governments, academia, and the private sector. The Center and 
Committee identified five emerging ocean resource issues in North Carolina: sand resource 
management, ocean outfalls, ocean-based alternative energy development, marine 
aquaculture, and comprehensive ocean management.147 

Plans, Programs and Projects within the Division of Coastal Management 

Coastal Area Management Act (CAMA) 

The DCM administers the NC Coastal Area Management Act (CAMA), with guidance from 
the CRC and the CRAC. Under CAMA, DCM carries out several responsibilities. For instance, 
the agency issues permits for coastal zone development, oversees mandated local land use 
planning, regulates Areas of Environmental Concern, calculates coastal erosion rates, 
creates shoreline maps, administers wetland protection programs, collects and analyzes 
coastal data, and regulates certain types of post-storm reconstruction. Because the coastal 
zone is vulnerable to so many natural hazards—including sea level rise, hurricanes, 
flooding, storm surge, nor’easters, coastal erosion, and high winds, many of DCM’s activities 
involve hazard mitigation and adaptation.  

Coastal Zone Enhancement Grants Program148 

Section 309 of the Coastal Zone Management Act (CZMA), as amended in 1990, provides for 
a voluntary Coastal Zone Enhancement Grants Program to encourage states to develop 
program changes in one or more of nine specified enhancement areas: public access, 
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coastal hazards, ocean resources, wetlands, cumulative and secondary impacts, marine 
debris, special area management planning, energy and government facility siting, and 
aquaculture. Every five years coastal states conduct a detailed program assessment of these 
nine enhancement areas and, as a result, identify high-priority areas for inclusion in a five-
year strategic plan. North Carolina’s Section 309 Program was established in FY 1991-1992 
when DCM performed an initial assessment of North Carolina’s Coastal Management 
Program pursuant to the CZMA. Since then, North Carolina has developed program 
assessments and strategies in 1997, 2001 and 2006.  

For FY 2011-2015, DCM has completed its assessment of the State's coastal program and 
has developed its five-year strategic plan, titled Final Assessment and Strategy of the North 
Carolina Coastal Management Program. DCM has identified two high priority areas for 
inclusion in its five-year program enhancement strategy: coastal hazards and ocean 
resources. Specific enhancement strategies include the development of a sea level rise 
policy and new estuarine shoreline management rules.   

NC Beach and Inlet Management Plan149 

The Beach and Inlet Management Plan (BIMP) was developed by the Division of Water 
Resources and the DCM in order to identify the natural resources, funding mechanisms, and 
strategies needed to achieve the comprehensive management of the state’s ocean and inlet 
shorelines. The BIMP is the first comprehensive compilation of data and issues related to 
managing the state’s beaches and inlets. The BIMP is mandated by HB 1840, the Coastal 
Habitat Protection Plan, and the N.C. General Assembly’s 2005 inlet study. The BIMP 
divides the North Carolina coast into four main beach and inlet management regions and 
five subregions. The BIMP’s management strategies include beach nourishment, inlet 
dredging/bypassing, inlet channel realignment/relocation, temporary erosion control 
structures, and the relocation of structures. It also considers the use of development 
regulations, such as oceanfront building setbacks and the application of hazard mitigation 
techniques. Short- and long-term costs for beach nourishment of the developed portion of 
the coast were also compiled. The BIMP recommends establishing permanent monitoring 
stations to measure absolute-changes in sea level rise and the dynamics of storm surge.   

Local CAMA Land Use Plans150 

The Coastal Area Management Act requires each of the 20 coastal counties to develop a 
local land-use plan in accordance with guidelines established by the Coastal Resources 
Commission. While municipalities are not required to have a certified plan, those that do 
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not are subject to the contents found the local county’s plan. The CRC’s guidelines provide a 
common format for each plan including a set of issues that must be considered during the 
planning process. The role of the CRC is limited to determining whether plans have been 
properly prepared. However, the CRC does have authority to not accept or certify 
individual policy statements determined to be in conflict with state or federal rules.  

Each land use plan includes local policies that address growth issues such as the protection 
of productive resources (i.e., farmland, forest resources, and fisheries), desired types of 
economic development, natural resource protection measures and the reduction of storm 
hazard vulnerability. Regulations authorized by CAMA require local land use plans to 
“develop policies that minimize threats to life, property, and natural resources resulting 
from development located in or adjacent to hazard areas, such as those subject to erosion, 
high winds, storm surge, flowing, or sea-level rise” (15A NCAC 07B.0702).  

Areas of Environmental Concern151 

Areas of Environmental Concern (AECs), defined as an area of natural importance, are the 
foundation of the CRC’s permitting program for coastal development.  An AEC may be easily 
destroyed by erosion or flooding, or it may have environmental, social, economic, or 
aesthetic values that make it valuable to the state. The CRC designates areas as AECs to 
protect them from uncontrolled development, which may cause irreversible damage to 
property, public health or the environment, thereby diminishing their value to the entire 
State. AECs cover almost all coastal waters and less than three percent of the land in the 20 
coastal counties. The CRC has established four categories of AECs: the Estuarine and Ocean 
System; the Ocean Hazard System; Public Water Supplies; and Natural and Cultural 
Resource Areas.  

CAMA Permits 

The CAMA permit system is divided into major and minor permits, based on the size and 
potential impacts of a proposed project. There are three main types of CAMA permits: 
major permits, which 10 state and four federal agencies must review before a decision is 
made; general permits, which are used for routine projects that usually pose little or no 
threat to the environment; and minor permits, which are used for projects—such as single 
family houses—that don’t require major permits or general permits. Minor permits are 
reviewed, issued and administered by local governments under contract with the DCM.  
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The CAMA excludes certain activities, such as highway maintenance, agriculture and 
silviculture from the permit review process. Exemptions are also granted for emergency 
maintenance and repairs when life and property are in danger. CAMA permits are intended 
to protect the environment, public-trust rights, and the economy of the North Carolina 
coast. To ensure that CRC regulations are followed, the DCM employs a number of 
compliance tools, including direct physical oversight and the use of aerial surveillance. The 
DCM’s most critical compliance tool is enforcement. A violation occurs when development 
begins in an Area of Environmental Concern without a valid CAMA permit, or when any 
CAMA-permitted work does not comply with the issued permit. Once a violation has 
occurred, Coastal Management staff can issue a violation notice, halt development, require 
restoration of the site, and assess a penalty for the violation.  

Wetland Conservation Plan152 

The Wetland Conservation Plan provides detailed wetland information to local, state, and 
federal governments, businesses, nonprofit organizations, and the public. It includes the 
following components: a wetlands inventory, functional assessment, wetland restoration, 
agency coordination, coastal area wetland policies, and local land use planning. The DCM 
has identified potential wetland restoration and enhancement sites for all 20 coastal and 
20 intercoastal plain counties.  

Coastal and Estuarine Land Conservation Program 

The Coastal and Estuarine Land Conservation Program (CELCP) is a federal funding 
program within NOAA’s Office of Ocean and Coastal Resource Management that helps 
states protect coastal and estuarine lands that are deemed important due to their 
ecological, conservation, recreational, historical, or aesthetic values. The program provides 
state and local governments with matching funds to purchase significant coastal lands or 
easements. Lands or easements acquired with CELCP funds are protected in perpetuity so 
that they may be enjoyed by future generations.153 The North Carolina CELCP Plan 2007 
describes and maps the state’s priority coastal conservation areas, and establishes a 
process for selecting project proposals.  

Terminal Groin Study 

The North Carolina Coastal Resources Commission, in consultation with Division of Coastal 
Management, the Division of Land Resources, and the Coastal Resources Advisory Council, 
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conducted a study of the feasibility and advisability of the use of terminal groins as erosion 
control devices. The study was mandated by Session Law 2009-479.154 The final study, 
published in April 2010, determined that terminal groins, in combination with beach 
nourishment, can be effective at controlling erosion at the end of barrier islands. The 
findings were mixed regarding the effects of terminal groins on wildlife habitats and 
marine resources. Given the findings, it put forth a list of factors that must be fulfilled in 
order to lift some of the limitations on terminal groins. Notably, Session Law 2011-387, 
passed in June 2011, authorized the permitting and construction of up to four terminal 
groins at inlets under certain conditions.  

Marsh Sill Evaluation Project 

Marsh sills are thought to provide shoreline protection similar to, or better than, vertical 
bulkheads while retaining ecosystem services associated with a natural shoreline margin. 
Ongoing research efforts are still being conducted within the DCM to verify that these 
assumptions are correct.155  

Estuarine Shoreline Stabilization Research Project 

In 2009 the North Carolina National Estuarine Research Reserve and the NOAA Center for 
Coastal Fisheries and Habitat Research initiated a project entitled, Sustainable estuarine 
shoreline stabilization: Research, education, and public policy in North Carolina. This 
research will increase understanding of the environmental and economic tradeoffs of 
alternative estuarine erosion control measures. Sheltered estuaries are becoming a more 
popular building location since they offer water accessibility and provide protection from 
coastal storms. As sea levels rise, the number of landowners seeking stabilization of their 
shoreline will also increase.  

Beach Summit Report 

The North Carolina Coastal Federation and the UNC Center for the Study of Natural Hazards 
and Disasters, with funding assistance from the North Carolina Beach, Inlet & Waterway 
Association, convened a Beach Management Summit in Beaufort, North Carolina in March 
2009 to discuss emerging threats to the public recreational beach and to evaluate existing 
oceanfront policies, programs, and regulations. Participants represented a wide range of 
public, private, and non-profit organizations, including the DENR DCM and Division of 
Marine Fisheries. The summit challenged participants to suggest actions that would help to 
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ensure North Carolina is prepared to address rapid coastal development, coastal storms, 
and sea level rise. The goal of the meeting was to identify a coherent set of policy 
recommendations that are supported by science and will further the policy dialogue 
surrounding the protection of the state’s oceanfront recreational beaches. 

Many of the recommendations found in the report  are aimed at enabling local landowners 
as well as local, state and federal agencies to adapt to sea level rise and storms.  These 
changing conditions will inevitably result in the need to remove or relocate buildings and 
infrastructure, and over time will result in significant adjustments to land use patterns 
along the oceanfront in order to protect public recreational beaches. Several 
recommendations from the summit address ways in which the CRC could further protect 
oceanfront recreational beaches and support sea level rise adaptation.  

NC Coastal Reserve Program & National Estuarine Research Reserve156  

The North Carolina Coastal Reserve Program (NCCR) and National Estuarine Research 
Reserve (NCNERR) promote informed management and stewardship of North Carolina’s 
estuarine and coastal habitats through research, education, and example. The NCNERR is 
part of the National Estuarine Research Reserve System (NERRS), a network of protected 
areas established to promote informed management of the nation’s estuaries and coastal 
habitats. The NCNERR protects approximately 10,500 acres of estuarine habitats for the 
purpose of research and education. It is managed as a federal-state partnership between 
NOAA and DENR’s DCM. State partners manage the individual reserves and NOAA’s Office 
of Ocean and Coastal Resource Management provides direction, funding, and review for the 
system and individual reserves through the Estuarine Reserves Division and the National 
Policy and Evaluation Division.  

The NCNERR is comprised of four geographically disparate components representing 
diverse estuarine habitats: the 965-acre Currituck Banks component, the 2,315-acre Rachel 
Carson component, the 5,653-acre Masonboro Island component, and the 1,635-acre Zeke's 
Island component. Key management issues for these sites include water quality concerns, 
invasive species, erosion, atmospheric deposition, coastal storms, and sea level rise.157 

As part of the NERRS System-Wide Monitoring Program (SWMP), the reserves are used as a 
network of sentinel sites for detecting and understanding the effects of climate change in 
coastal regions. The NCNERR, along with four other NERRs, is acting as a sentinel site to 
monitor climate change impacts on salt marsh habitat. This project involves creating a 
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long-term ecological monitoring program to determine the effects of sea level rise, warmer 
temperatures, and coastal storms on salt marshes.158 

The NCNERR’s 2009-2014 Management Plan also discusses the impacts of coastal storms 
and sea level rise.159 Implementation of the goals and objectives related to these issues is 
focused at NCNERR sites, but is transferable to other resource managers and partners in 
North Carolina. The overarching issues are addressed through the NCNERR’s three distinct 
sectors: research, education, and stewardship.  

The NCNERR provides support for the Coastal Training Program (CTP), whose mission is to 
promote informed coastal decisions through science-based training for professionals. This 
is accomplished through assessments of audience needs as well as incorporating emerging 
science, technology, and policy into trainings. The CTP provides scientific data, training, 
and outreach materials covering a variety of topics including grant writing, septic systems, 
stormwater management, alternative land use practices, and marina management. CTP 
events include educating realtors on septic systems and stormwater management; helping 
coastal communities obtain grant funding to install stormwater control devices and 
purchase conservation easements; and assisting state agencies disseminate information to 
those they regulate. Information is mainly delivered through workshops. 

Division of Marine Fisheries 

The Division of Marine Fisheries is responsible for the stewardship of the state’s marine 
and estuarine resources. Its jurisdiction encompasses all coastal waters and extends three 
miles offshore. Its policies are established by the 9-member Marine Fisheries Commission 
and the Secretary of DENR.  

Coastal Habitat Protection Plan 

The Coastal Habitat Protection Plan (CHPP) was approved in 2004 to help protect and 
restore resources critical to North Carolina’s commercial and recreational fisheries. The 
Coastal Resources, Marine Fisheries, and Environmental Management commission carry 
out the CHPP, which is intended to protect habitats including wetlands, spawning areas, 
threatened and endangered species habitat, primary and secondary nursery areas, shellfish 
beds, submerged aquatic vegetation and Outstanding Resource Waters. The plan was 
updated in 2010 to reflect changes in the CHPP recommendations as a result of 
accomplishments, new information based on scientific studies as well as additional 
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emphasis on issues such as sea level rise, climate change, invasive species, and endocrine-
disrupting channels.  

The revised 2010 plan includes a new recommendation under the goal of protecting habitat 
from sea level rise. North Carolina DENR and Wildlife Resources Commission are listed as 
lead agencies for this recommendation, which is to “develop coordinated policies including 
management adaptations and guidelines to increase resiliency of fish habitat to climate 
change and sea level rise.” The U.S. EPA’s Adaptation Options for Climate-Sensitive 
Ecosystems and Resources report describes the CHPP as a model opportunity to integrate 
climate change into an ecosystem-based plan for management adaptation. 

Oyster Sanctuary Program160 

Sanctuaries are created by building reefs on previously viable oyster producing sites. Reefs 
are constructed with a combination of natural oyster shell and/or Class B rip-rap marl. 
These reefs attract native oyster larvae, as well as clams, juvenile finfish, crabs and marine 
organisms, which in turn attract larger fish, enhancing hook-and-line fishing. Harvest of 
oysters and the use of bottom disturbing gear are prohibited in the sanctuaries, allowing a 
brood stock of oysters to develop.  

Each oyster produces millions of eggs annually that are carried by currents and tides to 
surrounding areas. Developing and protecting a brood stock increases the availability of 
native oysters in adjacent waters. Currently, there are ten existing oyster sanctuaries 
located in estuarine waters from Dare to Carteret counties.  Plans exist to add two 
additional oyster sanctuaries. 

Division of Water Quality 

The Division of Water Quality is responsible for statewide regulatory programs focused on 
surface water and groundwater protection. The agency issues pollution control permits, 
monitors permit compliance, evaluates environmental quality and carries out enforcement 
actions when environmental regulations are violated. The Division of Water Quality is 
divided into six sections: aquifer protection, construction grants and loans, environmental 
sciences, laboratory services, planning, and surface water protection.  

Key Legislation  
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 NCAC Title 15A, Chapter 2: Environmental Management 
o Subchapter 02B: Surface Water and Wetland Standards  

 Neuse or Tar-Pamlico Riparian Buffer Rules: riparian buffers stabilize 
streambanks, preventing erosion and filtering stormwater before it 
enters water bodies. The rules apply to intermittent streams, 
perennial streams, lakes, ponds, estuaries and modified natural 
streams. 

o Subchapter 02E: Central Coastal Plain Capacity Use Area Rules161 
o Subchapter 02H: Coastal Stormwater Rule 
o Subchapter 02L: Groundwater Standards 

 NPDES Stormwater Program: regulates industrial activities, MS4s, and construction.  

 State Stormwater Programs: regulate site development and post-construction 
stormwater runoff control. Areas subject to these permit programs include all 20 
coastal counties.  

Notable Proposed Legislation 

 Coastal Wetland Riparian Buffer Grandfather (HB 118)162 

 Delineate Coastal Wetland Riparian Buffers (Senate Bill 232)163 
 

Maps and Data: Watershed maps, watershed modeling, stormwater permitting area maps, 
surface water shapefiles (GIS), groundwater monitoring data, basinwide water quality 
plans, TMDL development. 

Aquifer Protection Section 

This section’s focus is the protection and enhancement of the state's groundwater, the 
primary source of drinking water for half of North Carolina residents. To protect this 
important resource, the Aquifer Protection Section: 

 Implement permitting and compliance for land applied wastewater, residuals and 
reclaimed water. 

 Permit construction of wells for groundwater monitoring and extracting/treating 
contaminated groundwater, as well as injection wells used for heating, cooling or 
remediation. 
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 Study the interaction of groundwater, surface water and geological formations in 
order to characterize and anticipate groundwater contamination and potential 
threats to human health. 

 Support a drill team to aid in the investigation of groundwater contamination. 

Planning Section 

The Planning Section is tasked with developing basinwide water quality plans for each of 
North Carolina’s 17 river basins. The Section also administers rule-making for nutrient 
sensitive waters, watershed protection, and stream classification. Federal and state non-
point source grants are administered within the Planning Section. Section staff are heavily 
involved in watershed modeling, TMDL (Total Maximum Daily Load) development, and 
evaluation of stream impairments in all North Carolina water bodies. 

Surface Water Protection Section 

The Surface Water Protection Section consists of two branches: the Wetlands and 
Stormwater Branch and the Point Source Branch.164  The Point Source Branch is 
responsible for permitting and compliance in accordance with the federal National 
Pollutant Discharge Elimination System (NPDES) program for wastewater that discharges 
directly to waters of the state. This branch also regulates sewage collection systems, 
consisting of sewage lines, pump stations, and other conveyances that carry waste to the 
treatment facility. The pretreatment program controls and documents the discharge of 
wastewater from Significant and Categorical Industrial Users to the Publicly Owned 
Treatment Works. The Wetlands and Stormwater Branch includes oversight of the state's 
Wetlands 401 Certification program and express permitting unit, stormwater permitting 
programs, transportation permitting, nonpoint source compliance and oversight, and 
wetlands and stormwater program development.  

Division of Water Resources 

The Division of Water Resources administers programs for river basin management, water 
supply assistance, water conservation, and water resources development. It conducts 
special studies on instream flow needs and serves as the state liaison with federal agencies 
on major water resources related projects. 
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Key Legislation165  

 Ch 130A, Article 10 North Carolina Drinking Water Act: regulates public water 
systems within the state 

 G.S. 143-215.62 Hurricane Flood Protection and Beach Erosion Control Project 
Revolving Fund: advances funds to counties or municipalities for advance planning 
and engineering work that promotes the preservation or construction of hurricane 
flood protection or beach erosion projects. Provides the county or municipality with 
an opinion on the project's impact on beach erosion control or protection from 
floodwater; on the prospects for federal financial aid; and on the costs of the project. 

 G.S. 143-215.21 Flooding Regulation (Part of Water Use Act of 1967) 

 15A NCAC 2E .0501 Central Coastal Plain Capacity Use Area rules: require water 
users to reduce use of the 16 coastal aquifers and increase use of other water 
sources over a 16 year period.  

 North Carolina Water Supply Plan166 
Maps and Data: water level data, long range protections for water use, drinking water 
quality sampling, hydrogeological data including groundwater levels, hydrogeologic 
framework, digitized geophysical logs, and groundwater chloride concentrations. 

Central Coastal Plain Capacity Use Area Rules167 

The Central Coastal Plain Capacity Use Area (CCPCUA) Rules require water users to reduce 
their use of the 16 coastal aquifers and increase their use of other water sources over a 16-
year period. Effects of the over-pumping include dewatering, declining water levels, and 
salt water encroachment. The 2009 CCPCUA Status Report168 found that although threats to 
groundwater have not diminished since 2004, significant progress is being made by water 
users to plan and construct sustainable, alternative water supplies. Though sea level rise is 
not discussed directly in the report, an increase in salt water encroachment could 
significantly impact central coastal plain aquifer conditions.  

Division of Land Resources 

The mission of the Division of Land Resources (DLR) is to promote the wise use and 
protection of North Carolina's land and geologic resources through scientific investigations 
and maps created by the North Carolina Geological Survey; through the mining, dam safety, 
and sedimentation control programs of the division's Land Quality Section; and through the 
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Geodetic Survey Section to maintain the official survey base of the State to support 
mapping, boundary determination, and property delineation. The Geodetic Survey Section 
is involved in the acquisition of topographic data and development of Digital Elevation 
Models for the North Carolina Floodplain Mapping Program.169 Public education in the 
earth sciences and technical assistance in its regulatory programs are essential elements of 
DLR’s mission.  

Key Legislation 

 NC Sedimentation Pollution Control Act of 1973170 

Maps and Data: Topographic and geological maps, hazard mapping, aerial photos, geodetic 
survey digital maps, hurricane imagery, geodetic survey digital maps that establish the 
official survey base for North Carolina and provide mapping, boundary determination, 
property delineation, infrastructure development, resource evaluation surveys and 
scientific applications.171 

Division of Parks and Recreation 

The state parks system’s mission is to conserve and protect representative examples of the 
natural beauty, ecological features, and recreational resources of statewide significance; to 
provide outdoor recreational opportunities in a safe and healthy environment; and to 
provide environmental education opportunities that promote stewardship of the state’s 
natural heritage. Coastal state park units include: Fort Fisher State Recreation Area, 
Carolina Beach State Park, Hammocks Beach State Park, Fort Macon State Park, Jockey’s 
Ridge State Park. Neither the Systemwide Plan for NC State Parks (2009) nor the General 
Management Plan for Carolina Beach State Park (January 2007) address increased 
storminess or sea level rise.172 

Division of Waste Management 

The Division regulates solid waste disposal, hazardous waste management, underground 
storage tanks, and Superfund cleanups. It provides technical assistance to businesses, 
industries, local governments, and citizens to help them reduce and better manage their 
wastes. The Waste Management division houses four sections which manage specific types 
of waste.  
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The Underground Storage Tank Section issues permits, collects annual fees, and handles 
requests for information for regulated and/or commercial underground storage tanks. The 
section ensures compliance with all relevant state and federal laws, policies, rules and 
regulations by assisting owners and operators comply with operational standards (leak 
detection, spill and overfill detection, etc.). The Underground Storage Tank Section 
oversees the administration of several trust funds for the reimbursement of cleanup costs 
associated with UST releases. This section also oversees the permanent closure activities of 
UST systems.173 The section does not currently address sea level rise.  

Division of Air Quality 

The Division of Air Quality (DAQ) works with the state's citizens to protect and improve 
outdoor air quality in North Carolina. To carry out this mission, the DAQ has programs for 
monitoring air quality, permitting and inspecting air emissions sources, developing plans 
for improving air quality, and educating and informing the public about air quality issues. 
The DAQ also enforces state and federal air pollution regulations. In North Carolina, the 
General Assembly enacts state air pollution laws and the Environmental Management 
Commission adopts most regulations dealing with air quality.  The U.S. EPA has designated 
the DAQ as the lead agency for enforcing federal laws and regulations dealing with air 
pollution in North Carolina. The DAQ managed the Climate Action Plan Advisory Group 
(CAPAG) that was charged with developing an inventory and forecast of greenhouse gas 
emissions in North Carolina and developing recommendations to reduce the state’s 
greenhouse gas emissions. The DAQ has reported DENR’s carbon footprint to The Climate 
Registry. 

Division of Soil and Water Conservation174 

The Division of Soil and Water Conservation cooperates with federal and local partners to 
administer a comprehensive statewide program to protect and conserve the state's soil and 
water resources. The division serves as staff for the North Carolina Soil and Water 
Conservation Commission to help deliver conservation programs at the local level. The 
division provides leadership and assistance to the state's 96 local soil and water 
conservation districts and their state association by providing financial, technical, and 
educational assistance to districts, landowners, agricultural producers, and the general 
public. The division provides technical assistance in the following areas: nonpoint source 
pollution management, identifying agricultural best management practices cost share 
funding, engineering, soil surveys, conservation easements, and environmental and 
conservation education. 

DENR Special Programs/Agencies 
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Environmental Management Commission 

The Environmental Management Commission is a 19-member Commission appointed by 
the Governor, the Senate Pro Tempore, and the Speaker of the House. The Commission 
oversees and adopts rules for several divisions of DENR, including the Divisions of Air 
Quality, Land Resources, Water Quality, and Water Resources. The Environmental 
Management Commission is comprised of six committees: Air Quality, Groundwater, 
NPDES, Renewable Energy, Steering and Water Quality.175  

North Carolina Ecosystem Enhancement Program 

The North Carolina Ecosystem Enhancement Program (EEP) is a DENR initiative that 
restores and protects wetlands and waterways for future generations while offsetting 
unavoidable environmental damage from economic development. The program was 
developed through a 2003 Memorandum of Agreement between NCDENR, the NC 
Department of Transportation, and the US Army Corps of Engineers.  

Key Legislation 

 Subchapter 2R of EMC rules contains the programs enabling legislation 

 Riparian Buffer Rules176 

 Session Law 2009-337: requires that non-governmental entities purchase credits from 
mitigation banks when seeking third-party mitigation and such credits are available 

 Session Law 2011-343: broadens the applicability of S.L. 2009-337 to require most local 
government entities seeking mitigation credits to purchase bank credits when they are 
available 

Maps and Plans: Watershed Priorities Maps 

Riparian Buffer Mitigation Program 

The Riparian Buffer Program assists members of the private and public sector meet 
compensatory-mitigation requirements associated with riparian buffer impacts in the 
Neuse, Tar-Pamlico, and Catawba River basins, as well as the Randleman Reservoir and 
Jordan Lake watersheds in the Upper Cape Fear River basin. Upon acceptance into the 
program, applicants make a payment to the Riparian Buffer Restoration Fund according to 
the schedule of fees necessary to satisfy the mitigation requirement. Upon payment, the 
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permit’s mitigation requirement is then transferred to EEP, which implements riparian 
buffer mitigation projects to satisfy the requirements. 177 

In North Carolina, the following areas are subject to riparian buffer management and 
protection rules: Neuse River basin, Tar-Pamlico River basin, the main stem of the Catawba 
River basin below Lake James, the watershed of the Randleman Reservoir, the Goose Creek 
watershed, and the Jordan Lake watershed.178 

DENR Climate Change Initiative 

DENR has established a priority in their 2009-2013 Strategic Plan to respond to climate 
change using mitigation and adaptation strategies. The department is developing a 
comprehensive adaptation strategy to identify and address potential impacts to the 
environment and natural resources that it is charged with protecting. 

DENR Climate Change Steering Committee 

DENR has established a Climate Change Steering Committee to provide oversight for 
implementation of DENR’s Climate Change Initiative. This team is developing an approach 
to address climate change policy actions at state, regional and federal levels, while 
coordinating strategies with other state, federal, and nongovernmental partners. DENR’s 
Climate Change Steering Committee is comprised of interagency working groups that are 
focused on cross-cutting objectives.  Examples include the Sea Level Rise Adaptation 
working group, which is focused on oceanfront and estuarine shorelines, and the Land 
Management working group which is focused on addressing climate-related issues in the 
interface between natural and built environments.  

Climate Action Plan Advisory Group 

The Climate Action Plan Advisory Group (CAPAG) process was one of the largest and most 
comprehensive state-led approaches to evaluate statewide climate change impacts and 
mitigation options. The CAPAG process, which was facilitated by the Center for Climate 
Strategies, evaluated the environmental and economic implications of the policy options it 
considered. The CAPAG process culminated with the release of a final report entitled 
"Recommended Mitigation Options for Controlling Greenhouse Gas Emissions." The report 
included 56 recommended mitigation options, if fully implemented and enforced, would 
reduce gross greenhouse gas emissions in North Carolina by 47% from the reference case 
                                                 
177 http://portal.ncdenr.org/web/eep/235 
178 EEP Agreements, Rules and Laws 



NC Sea Level Rise Impact Study  Page 
122 

forecast for 2020. Since the completion of the CAPAG process, many of the 
recommendations from the CAPAG report have been enacted by the General Assembly or 
implemented by executive branch agencies.179 

North Carolina Interagency Leadership Team 

The North Carolina Interagency Leadership Team (ILT) was established in 2004. Using a 
collaborative and interdisciplinary approach, five state agencies and five federal agencies 
committed to developing a transportation system that involves all stakeholders, and 
preserves the historic and natural resources, community values, and economic vitality of 
the state. The ILT has been working on climate change for several years, researching the 
science and projected impacts in North Carolina, and discussing how to plan for those 
impacts.180 In 2010 the ILT held a two-day workshop in Raleigh called “Planning for North 
Carolina’s Future: Ask the Climate Question,” which brought together decision makers from 
across the state to learn how North Carolina can enhance its resilience to the projected 
threats and impacts of climate change, and how these vary by region. Participants included 
those involved in planning for land use, transportation, infrastructure, natural resources, 
cultural resources, public health, economic development, tourism, real estate, insurance, 
and emergency management.  

Clean Water Management Trust Fund 

The CWMTF receives a direct appropriation from the General Assembly in order to issue 
grants to local governments, state agencies, and conservation non-profits to help finance 
projects that specifically address water pollution programs. The 21-member, independent 
CWMTF Board of Trustees has full responsibility over the allocation of money from the 
Fund. The CWMTF funds projects that will 1) enhance or restore degraded waters, 2) 
protect unpolluted waters, and/or 3) contribute toward a network of riparian buffers and 
greenways for environmental, educational, and recreational benefits. Per §113-A253.1, the 
CWMTF is to receive an annual appropriation of $100 million from the General Fund.181 
The CWMTF’s annual appropriation for 2011-2012 was $11,250,000.182  

Natural Heritage Trust Fund183 
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Established in 1987, the North Carolina Natural Heritage Trust fund provides supplemental 
funding to select state agencies for the acquisition and protection of important natural 
areas, to preserve the state’s ecological diversity and cultural heritage, and to inventory the 
natural heritage resources of the state. The enabling legislation is found in General Statute 
Article 5A Sections 113-77.6 through 113-77.9. The trust fund is supported by 25% of the 
state’s portion of the tax on real estate deed transfers and by a portion of the fees for 
personalized license plates. These sources now generate about $12 million each year. Since 
its creation, the trust fund has contributed more than $328 million through 518 grants to 
support the conservation of more than 298,000 acres. 

North Carolina Wildlife Resources Commission 

The North Carolina Wildlife Resources Commission (WRC) is the state government agency 
created by the General Assembly in 1947 to conserve and sustain the state’s fish and 
wildlife resources through research, scientific management, wise use, and public input. The 
Commission is the regulatory agency responsible for the enforcement of North Carolina 
fishing, hunting, trapping, and boating laws. 

North Carolina Wildlife Action Plan184 

The 2005 North Carolina Wildlife Action Plan (WAP) is a comprehensive management tool 
developed by the WRC and more than 50 partners to help conserve and enhance the state’s 
fish and wildlife species and their habitats. The Commission worked with biologists 
statewide to identify 371 priority wildlife species, including birds, mammals, reptiles, 
amphibians, fish, mollusks, and crustaceans that are targeted for conservation action. The 
WAP describes 17 river basins and 23 types of habitats that are found across the state. The 
plan matches each priority species to the habitat type or river basin where it is found, 
identifies the most important threats facing each habitat, and details the critical actions 
required to protect and conserve these habitats. Priority wildlife can now be targeted by 
carefully considering conservation or management options within essential habitats. The 
goal is to strategically target imperiled animals and their required habitats early, 
preventing them from becoming extinct.  

Sea level rise and storm events are listed as threats to coastal habitats, primarily wetlands. 
The plan states that “research is needed on site-specific erosion and accretion rates and 
their relationship with sea level rise and storm events. Specific research is also needed to 
determine processes that control the upper limits of peat accumulation, which is the 
foundation of coastal wetland development in the Albemarle-Pamlico system” (2005 WAP, 
p. 445). 
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The WAP emerged from a mandate by the U.S. Congress that each state develops a 
comprehensive conservation strategy to be eligible for federal funding under the State 
Wildlife Grants program. North Carolina was the first state to submit its Action Plan in 
2005. Each year, the state has received around $1.5 million to support implementation of 
the conservation actions laid out in the plan. In large part these funds have been used to 
support the Commission’s Wildlife Diversity Program, which implements the Wildlife 
Action Plan throughout North Carolina. 

Land Acquisition Committee 

The WRC purchases and manages three types of lands: game land, wildlife conservation 
areas, and other recreational sites. The creation of the Natural Heritage Trust Fund and the 
Clean Water Management Trust Fund increased land acquisition in the state. In an effort to 
manage and plan for the increased acquisition, the Division of Wildlife Management 
created a Land Acquisition Committee, which actively searches for land acquisition 
opportunities in predetermined focus areas. The majority of focus areas are located within 
the coastal counties.  

Office of Conservation, Planning, and Community Affairs 

The Office of Conservation, Planning, and Community Affairs works to develop and 
implement a comprehensive approach to guide statewide natural resource conservation. 
As part of these efforts, the Conservation Planning Tool has been developed to streamline 
the process of identifying and prioritizing the areas in North Carolina's landscape that are 
essential for conservation. The Office focuses on capacity building for community decision 
makers to conserve natural areas for future generations, support stewardship of working 
farms and forests, protect and restore coastal habitats, guide compatible land use planning, 
and develop climate change strategies.  

North Carolina Natural Heritage Program & North Carolina Climate Change Ecosystem 
Assessment 

The North Carolina Natural Heritage Program inventories, catalogues, and supports 
conservation of the most rare and outstanding elements of the state’s natural diversity. 
These elements include those plants and animals which are so rare or the natural 
communities are so significant that they merit special consideration as land-use decisions 
are made.185   
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The NC Natural Heritage Program, in partnership with other conservation agencies, is 
evaluating the likely effects of climate change on North Carolina’s ecosystems and species. 
The assessment has defined 42 groups of ecosystems that share certain ecological 
characteristics and are likely to respond to climate change in similar ways. Nested within 
these Ecosystem Groups are Natural Communities and Landscape/Habitat Indicator Guilds, 
which comprise groups of plant and animal species associated with finer habitat types. 
Nested within each of these habitat groups are individual species or, in some cases, 
subspecies or distinctive populations. The draft reports are being reviewed by experts, 
whose input may be incorporated to improve the assessments.186  

One North Carolina Naturally Initiative 

The One North Carolina Naturally Initiative promotes and coordinates the long-term 
conservation of North Carolina’s land and water resources. The Office of Conservation, 
Planning, and Community Affairs manages the development and implementation of a 
comprehensive statewide conservation plan involving government agencies, private 
organizations, landowners, and the public. This voluntary program pursues the 
conservation of significant natural areas, working farms and forests, and the coastal 
estuarine system. One North Carolina Naturally also provides support for the development 
of regional open space plans through regional meetings and resource materials. One North 
Carolina Naturally’s regional planning process provides a forum for decision-making about 
conservation in local communities. By first working with local and regional groups to 
address the specific needs of each region, the state can move forward in a way that does not 
conflict with goals of any particular region. Currently, 92 counties across North Carolina 
are involved in 14 local and regional open space planning efforts. Local and regional open 
space planning efforts provide invaluable new information to add to the statewide 
conservation plan. Data from each of these regional plans is incorporated into the web-
based North Carolina Conservation Land Map Viewer,187 where the data is continuously 
updated. This online decision support tool can provide key information vital to successful 
planning efforts.188 

Office of Environmental Education and Public Affairs189 

The North Carolina Office of Environmental Education in the Department of Environment 
and Natural Resources was established to increase environmental literacy and natural 
resource stewardship in North Carolina by encouraging, promoting and supporting 
environmental education programs, facilities, and resources throughout the state.  
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The office serves as North Carolina’s clearinghouse for all of the environmental education 
resources in the state and is responsible for disseminating information on those resources 
to PreK-12 schools, colleges and universities, government agencies, nonprofit 
organizations, environmental education centers, citizen groups, business and industry, 
libraries, and the general public. The office is responsible for implementing the North 
Carolina Environmental Education Act which established policies to guide the development 
of environmental education materials and programs and requires the drafting of North 
Carolina’s Environmental Education Plan.  The goals of the plan are achieved through 
community involvement, innovative partnerships, and collaboration. 

Albemarle-Pamlico National Estuary Program 

The Albemarle-Pamlico National Estuary Program (APNEP) was the first of the 28 National 
Estuary Programs established by the U.S. Environmental Protection Agency (EPA) through 
amendments to the Clean Water Act. The program is a cooperative effort jointly sponsored 
by DENR, the EPA, and the Virginia Department of Conservation and Recreation. APNEP is a 
community-based watershed program that focuses not only on improving water quality in 
estuaries, but also on maintaining the integrity of the whole ecosystem. APNEP’s primary 
purpose is to implement the Comprehensive Conservation and Management Plan (CCMP) 
with guidance from its citizen advisory boards. APNEP works with a diverse group of local 
stakeholders to make the protection of one of the nation’s most significant estuaries 
possible.190 APNEP recently announced the completion of a submerged aquatic vegetation 
map for the Albemarle-Pamlico region and the North Carolina coastline. 

Notably, the current rate of relative rise in mean sea level in this geographic region is 
among the highest for the Atlantic coast, with estimates ranging from over 3 mm per year 
to as high as 4.27 mm per year.191  

Climate Ready Estuaries Program 

The Climate Ready Estuaries Program is a partnership between the EPA and the National 
Estuary Programs to address climate change in coastal areas. The Albemarle-Pamlico 
region has been identified by scientists as one of our country's most vulnerable areas to 
climate change and associated sea level rise. The North Carolina Coastal Resources 
Commission convened an independent science panel on Coastal Hazards, whose report 
recommends planning for sea level rise of more than three feet by the year 2100. To 
facilitate planning, the APNEP hosted a series of public listening sessions to gauge local 
sentiments on climate change and sea level rise. The “Sea Level Rise Scoping Study” 
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contains a compilation of the survey response. The Commission, in conjunction with the 
Nicholas Institute for Environmental Policy Solutions, produced Climate Ready Estuaries: A 
Blueprint for Change. The report includes a great deal of relevant information, including 
public opinion surveys and recommendations for addressing the challenges associated 
with a changing climate.192  

2012-2022 Comprehensive Conservation and Management Plan193 

As detailed in §320 of the federal Clean Water Act, the guiding document for the APNEP is 
its Comprehensive Conservation and Management Plan (CCMP). The CCMP contains a set of 
five components with objectives and actions designed to protect and restore the 
Albemarle-Pamlico estuary. Since APNEP’s original CCMP was adopted in 1994, many 
developments in our understanding of the ecosystem have occurred. Following a directive 
from APNEP’s Policy Board in December 2009 and support from APNEP’s Policy Board and 
Advisory Committees, the CCMP was developed using a new ecosystem-based approach. 

The CCMP is organized by asking and then answering four basic questions relating to 
setting a standard for a healthy system, describing the current condition of the system, 
identifying the system’s most significant challenges, and identifying actions to best achieve 
a healthy system. Goals, outcomes, objectives, and actions were carefully crafted through a 
systems-based analysis of the regional ecosystem. Initiatives include protection and 
restoration efforts to improve water quality and habitats, identification of gaps in 
knowledge of the system, and engaging the public to make connections between the natural 
environment and services provided by the system. APNEP has placed an emphasis on 
assessment and monitoring to gain further knowledge of the system and facilitate adaptive 
management. 

The following actions address the issue of sea level rise and erosion: 

 Action A2.3: Support research on adapting to impacts associated with climate 
change and sea level rise. 

 Action B2.1: Assist local governments in the development of incentives for 
protecting natural shorelines.  

 Action D3.3: Provide assistance to state, regional, and local governments to 
incorporate climate change and sea level rise considerations into their planning 
processes.  

The Draft of the 2012-2022 CCMP was released on October 26, 2011. In the draft, sea level 
rise and increased storminess are discussed as major threats to ecosystem health and it is 

                                                 
192

 http://portal.ncdenr.org/web/apnep/climate-ready-estuaries 
193

 http://portal.ncdenr.org/web/apnep/draft-2012-ccmp-available 



NC Sea Level Rise Impact Study  Page 
128 

recommended that they be accounted for in future planning processes. The CCMP will be 
finalized in 2012.  

Wetland Erosion Dynamics Research Initiative 

Professors Dr. Corbett and Dr. Walsh at East Carolina University have proposed a project 
that will study the specific effects sea-level rise and storms have on the landscape and its 
ecosystems. Through their research, they hope to determine how the landscape responds 
to resulting sea-level rise events such as flooding, accelerated erosion, and loss of wetlands. 
More specifically, the researchers are interested in studying the effects of sea-level rise on 
shoreline and shore zone changes in the Albemarle-Pamlico Estuarine System.194 

5.8 NORTH CAROLINA DEPARTMENT OF HEALTH AND HUMAN SERVICES 

The North Carolina Department of Health and Human Services (DHHS) is the largest agency 
in state government, responsible for ensuring the health, safety, and well being of all North 
Carolinians; providing the human service needs for fragile populations like the mentally ill, 
deaf, blind and developmentally disabled; and helping poor North Carolinians achieve 
economic independence. The department is divided into 30 divisions and offices. DHHS 
divisions and offices fall under four broad service areas – health, human services, 
administrative, and support functions.  

Key Legislation 

 NCAC Title 15A, Chapter 18: Environmental Health 
o Subchapter 18A – Sanitation 

 
Division of Environmental Health 

The mission of the N.C. Division of Environmental Health is to safeguard life, promote 
human health, and protect the environment through the practice of modern environmental 
health science, the use of technology, rules, public education and above all, dedication to 
the public trust. The division is comprised of six sections, including environmental health 
services, public water supply, public health pest management, shellfish sanitation, on-site 
wastewater, and radiation protection. The division is also home to the Office of Education 
and Training, which provides centralized intern training for newly hired environmental 
health specialists working for the county health departments, certification for public water 
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supply operators, and general training for staff. The office also oversees the authorization 
of all agents enforcing North Carolina health-related rules.  

Environmental Health Services Section 

On-Site Water Protection Section  

The On-Site Water Protection Section (OSWPS) is responsible for providing a 
comprehensive program for control of sub-surface on-site wastewater treatment and 
disposal.  The work undertaken by this section is representative of a joint effort with local 
health departments. To carry out this mission, the OSWPS provides statewide regulatory 
and consultative services related to the collection, treatment, and disposal of wastewater to 
local health departments and numerous other clients, including builders, developers, land 
owners, system installers, system operators, engineers, soil scientists, geologists, 
environmental health consultants, and others. 

Septic Tank Program195 

All tanks used in North Carolina (septic, pump and grease) must be approved by the On-
Site Water Protection Section prior to being installed for use as an on-site system. The 
section's engineers review the tank plans. Approved tanks are identified with a septic tank 
with baffle or pump tank identification number. The STB or PT ID number includes the tank 
manufacturer name or abbreviation, the STB or PT number assigned by the state, and the 
tank volume. According to State regulations 15 NCAC 18A.1950(i), septic systems shall not 
be located in areas that have a 10% or greater annual likelihood of flooding unless they are 
designed to be watertight and remain operable during such flooding. The regulations also 
require mechanical and electrical components for treatment systems to be located above 
the 1% annual chance flood elevation.196  

Septic systems are designed to pre-treat the sewage before it is applied to the soil. Pre-
treatment removes solids suspended in sewage and separates oil and greases from sewage. 
After pre-treatment, the septic effluent flows to the drainfield where it is disposed into the 
soil. At this point the main pollutants found in the effluent are nitrogen, phosphorus and 
pathogens. The soil matrix provides biological, chemical and physical treatment for these 
pollutants. However, this treatment may or may not be complete depending on the factors 
such as soils, hydrology, and weather conditions found on the site.  
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Private Wells Branch197 

In 2006, the North Carolina General Assembly passed Session Law 2006-202, which 
requires local health departments to initiate programs for permitting, inspection, and 
testing of private drinking water wells. These types of wells include private wells that serve 
a single residence and transient non-community water supply wells that do not meet the 
definition of “public water supply” in 15A NCAC 18C (i.e. restaurants, churches, schools, 
child care facilities, and medical facilities). 

Non-Point Source Pollution Program198 

Water quality problems are common in North Carolina's surface waters and groundwater. 
North Carolinians often hear about algae thriving in estuaries and rivers, as well as fish kills 
and excess nutrients in rivers. Water quality problems in North Carolina originate from 
both point and non-point sources. Point sources include pipes and tiles discharging to 
streams. Non-point sources of pollution in the waters of the state are diffuse sources such 
as pesticides or nutrients that reach surface waters via runoff and groundwater seepage 
after their application in farm fields or sediments from construction sites that end up in 
rivers and lakes. The Non-Point Source Pollution program is committed to preventing 
surface water and groundwater quality degradation from on-site septic systems by 
evaluating and documenting potential effects of on-site wastewater systems and 
community wastewater systems on coastal water quality, evaluating potential programs 
for improved life cycle management of on-site wastewater systems, advanced wastewater 
treatment and disposal systems, and a number of other activities.199  

Radioactive Materials Branch200 

The Radioactive Materials Branch regulates the possession, use, transfer, transportation, 
and disposal of radioactive material within the State of North Carolina. The branch is also 
responsible for the regulation of particle accelerators (in both medical and industrial 
settings). The regulation of these two areas consists of a licensing program and an 
inspection program. In addition to these duties, the branch takes the lead role in 
responding to radiological incidents and events involving radioactive materials within the 
state. 
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5.9 NORTH CAROLINA DEPARTMENT OF INSURANCE 

The Commissioner and Department of Insurance (DOI) regulate the various kinds of 
insurance sold in North Carolina and the companies and agents that sell it. This includes 
regulating the language in insurance policies and risk classification, as well as helping 
customers understand their policies and their rights and responsibilities.  The regulation of 
flood insurance in the State of North Carolina is particularly relevant to any future sea level 
rise strategy.  The Commissioner of Insurance, through the Office of State Fire Marshall, is 
also charged with the administration and development of the North Carolina State Building 
Code, and educating consumers about natural disaster preparedness, including the 
importance of purchasing flood insurance in flood-prone areas..   

Key Legislation 

Chapter 58 of the North Carolina General Statutes 

Highlights of Existing Plans and Programs 

North Carolina State Building Code201 

The DOI uses the 2009 International Codes as the basis of North Carolina building codes, 
and makes specific amendments to them each year to adapt them to the needs and desires 
of North Carolina. Strict adherence to requirements in building techniques and materials 
can significantly increase the ability of a built structure to withstand the impact of natural 
forces. 

Natural Disaster Preparedness Education202 

The Natural Disaster Preparedness Education program conducts educational events, 
publishes educational materials, and works closely with FEMA’s emergency preparedness 
education system. 

5.10 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 

The North Carolina Department of Transportation (NCDOT) focuses on the movement of 
people and goods throughout North Carolina, including highways, rail, aviation, ferries, 
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bicycles and pedestrian facilities, and public transit.  The NCDOT is one of the largest state 
agencies, employing more than 14,000 people.  The ability of North Carolina to adapt to sea 
level rise depends in part upon the siting and design of infrastructure. The siting and 
design of infrastructure is important relative to natural hazards like sea level rise as both 
features can impact the vulnerability of that infrastructure while influencing future 
development in adjacent areas.  NCDOT is currently considering the impacts of sea level 
rise on new infrastructure at the project development phase of several projects, including 
the widening of a segment of US 64 and the repair and replacement of Bonner Bridge over 
the Oregon Inlet.  

Highlights of Existing Plans and Programs 

Interagency Leadership Team203 

The North Carolina Interagency Leadership Team (ILT) came together in 2004, with the 
mission to develop an interagency plan for North Carolina that balanced mobility, natural 
and cultural resource protection, community values, and economic vitality.  The ILT 
represents a number of state and federal agencies, including the NCDOT, and has identified 
the top concerns and issues facing transportation, the environment, and the economy in 
North Carolina.  Included in the objectives of the ILT Strategic Plan are to discuss with 
internal and external stakeholders the challenges created by climate change in order to 
raise awareness and work with stakeholders in vulnerable areas of North Carolina to 
develop climate change adaptation strategies.  The ILT supports sea level rise adaptation 
through efforts to promote unified adaptation policies across state and federal agencies.  

State Transportation Improvement Program204 

The State Transportation Improvement Program (STIP) outlines transportation priorities 
for major projects across North Carolina for the next 10 years. As part of the NCDOT's new 
Transportation Reform process, a more data-driven approach is being used to evaluate 
projects across the state. In order to score projects against similar projects within NCDOT's 
new prioritization process, each project is classified under one of the department's three 
primary goals (safety, mobility, infrastructure health) and three tiers (statewide, regional, 
and subregional). Projects classified as infrastructure health were further classified by 
submode (interstate pavement, modernization, and highway miscellaneous). 

Transportation Planning Branch205 
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The Transportation Planning Branch is in charge of the Statewide Multimodal 
Transportation Plan, which serves as the blueprint for public infrastructure investment.  
The 25-year long-range plan supports the vision for transportation as established in 
NCDOT’s Strategic Plan.  The North Carolina transportation network includes 78,000 miles 
of state maintained highways, public transportation service in all 100 counties, 74 public 
airports, two state seaports, ferry system, and state support of bicycle and pedestrian 
facilities.  Sea level rise is not currently addressed in the Transportation Plan. 

Project Development and Analysis Branch206 

The Project Development and Environmental Analysis Branch (PDEA) was formed in 
response to the National Environmental Policy Act (NEPA) of 1969, which called for efforts 
to prevent or eliminate damage to the environment and biosphere.  Within NCDOT, PDEA 
ensures that policies, guidelines and regulations are carried out in accordance with NEPA 
and SEPA, as well as other federal, state, and local regulations.  

NC 12 & Bonner Bridge 

NC 12 is the “lifeline” for communities on the Outer Banks, serving as a link between the 
villages and to the mainland of North Carolina.  Island residents depend on the roadway for 
off-island community services, such as hospitals, emergency response, waste collection, 
and schools.  NC 12 is also the primary evacuation route for all permanent and temporary 
residents on the island when tropical systems are approaching. 

In past years, several major storms have impacted Hatteras Island, severely damaging NC 
12.  The combined impacts of these storms and natural processes have seriously damaged 
the dune system, eroded the shoreline, and eliminated vegetation that offered some 
protection to the roadway.  Now even less severe storms threaten NC 12, and flooding and 
degradation of the road have become a more frequent occurrence. NC 12 must be 
continually repaired and maintained to prevent permanent loss of access on Hatteras 
Island.207  

Hydraulics Unit 

The Hydraulics Unit is staffed by engineers and a support staff of technicians.  This group is 
responsible for a broad range of activities that relate to hydraulic and surface drainage for 
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all highway construction and maintenance contracts and activities.  The Unit’s input into 
the Department’s planning process includes providing preliminary designs for bridges, 
culverts and other drainage features, as well as information on wetlands, permit 
requirements, and water quality.  During the design stage, hydrologic/hydraulic studies are 
conducted in order to develop detailed design recommendations for all hydraulic 
structures.  This includes bridges, box culverts, pipes, ditches, channels, stream relocations, 
and storm drainage systems. 

During construction, the Hydraulics Unit works with construction personnel to review and 
adjust proposed project drainage, as may be required to meet changing conditions.  The 
Hydraulics Unit provides regional hydraulic engineers to assist division maintenance 
personnel with drainage related projects. Assistance usually involves the provision of 
technical recommendations and the interpretation of drainage policy and regulations.  
Assistance also includes the review of subdivision plans, proposed encroachments, 
driveway permits, and other drainage proposals that may affect roads. 

The Hydraulics Unit also provides the Bridge Maintenance Unit with engineering surveys 
and hydraulic design recommendations for its ongoing bridge replacement program.  The 
Hydraulics Unit maintains an extensive library of historical data on project locations, 
bridge and culvert data, flood studies, and other surface water information.  The 
information is made available to outside agencies and individuals. 

While NCDOT follows strict protocols for roadway infrastructure, some culverts and 
bridges in the state have been constructed with less than adequate capacity for stormwater 
flow.  Bridges and culverts are built to a 25-year design standard on secondary roads, and 
to a 50-year standard on primary roads. In addition, many roads maintained by 
municipalities, for which NCDOT bears no responsibility, are built to 10-year standards.  
Limited capacity for water flow can lead to a rapid build-up of debris under bridges and in 
culverts, causing potential flooding problems.   

Context Sensitive Solutions208 

NCDOT works with the FHWA to provide context sensitive solutions. 

Environmental Policy & Planning Committee209 
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The goal of this committee is to provide direction for the integration of an environmental 
ethic into all DOT work. 

Responsibilities: 

1. To recommend an environmental ethic policy to the Secretary and the Board. 

2. To recommend additional environmental policies to the Secretary and the Board 
as needed. 

3. To advise the Secretary and the Board on the consistency of existing and 
proposed plans, programs, and policies to an environmental ethic. 

4. To focus the department on improving relationships with federal and state 
environmental review agencies. 

5. To promote transportation investments that protects and enhances communities’ 
air and water quality. 

6. To advise the Secretary and the Board on policies, practices, and process changes 
that will balance the efficient delivery of projects and services guided by our 
environmental stewardship ethic. 

7. To recommend policies, practices, and process changes that will integrate state 
and local transportation, air quality, water quality, and land use planning. 

8. To provide guidance to the Secretary and the Board on methods and content for 
internal and external communication about our environmental ethic. 

Project Development & Environmental Analysis210 

The Project Development and Environmental Analysis Branch (PDEA) was formed in 
response to the National Environmental Policy Act of 1969, which called for efforts to 
prevent or eliminate damage to the environment and the biosphere. This act also 
established the basis for the Environmental Impact Statement and established a Council on 
Environmental Quality. Within the North Carolina Department of Transportation, this 
branch was created to ensure that these policies, federal guidelines, and regulations are 
carried out in accordance with the National Environmental Policy Act. 

NCDOT 2040 Plan: Long Range Transportation Plan 
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The 2040 Plan focuses on the policies and programs that are needed to enhance safety, 
improve mobility and reduce congestion for North Carolinians, as well as addresses all 
modes of transportation for which NCDOT has responsibility (highways, aviation, ferries, 
rail, bicycling, walking and public transit). 

5.11 NORTH CAROLINA OFFICE OF STATE BUDGET 

Housed in the Office of the Governor, the Office of State Budget and Management manages 
the fiscal and budgetary needs of state agencies in North Carolina.  The office carries out 
many activities, including: providing fiscal advice to the governor; formulating the 
recommended state budget; executing the legislatively authorized budget; monitoring and 
estimating revenues; producing population estimates and projections; providing 
economic/demographic analysis; collecting, disseminating, and explaining data; developing 
information systems; and helping agencies to work more effectively.   

Highlights of Existing Plans and Programs 

Capital Improvement Planning Act 

The Office of State Budget and Management is responsible for the management of the 
capital improvement planning process under the direction of the Capital Improvement 
Planning Act (NCGS Ch. 143, Art. 1B). Once the General Assembly authorizes a capital 
budget, the capital section is tasked with ensuring that authorized projects are 
implemented so as to be consistent with the legislation, and that emergency capital 
projects are addressed when the General Assembly is out of session.211 

The office considers the following criteria when assessing capital improvement needs: 

 Preservation of existing facilities 

 Health and safety considerations 

 Operational efficiency 

 Increased demand for government services 

5.12 NORTH CAROLINA PORT AUTHORITY212 

The mission of the North Carolina State Ports is to enhance the economy of North Carolina 
by providing excellent capabilities, self-sustaining operations, modern facilities, and 
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customer-focused services.  With the volume of international trade expected to double by 
2020, the Ports Authority is committed to helping the businesses of the state stay ahead of 
the curve. The seaports of Wilmington and Morehead City, plus inland terminals in 
Charlotte and the Piedmont Triad, provide competitive access to global markets. 

Highlights of Existing Plans & Programs 

NC Maritime Study213 

The North Carolina Maritime Strategy is structured to maximize the connections between 
maritime goods and economic development. This will be accomplished through the 
facilitated collaboration of freight transportation, economic development, and community 
interests, defining maritime market positioning strategies that offer the greatest economic 
benefit to the state, and identifying infrastructure investments in maritime corridors. 

The study will use sea level rise information as part of the North Carolina Flood Plain 
Mapping Program to inform how future conditions will impact existing and planned port 
facilities and infrastructure. 

5.13 NORTH CAROLINA UTILITIES COMMISSION214 

The North Carolina Utilities Commission was created by the General Assembly to regulate 
the rates and services of all public utilities, and to protect the public’s interest in receiving 
adequate service at reasonable rates. G.S. 62-15 regulates motor carriers, bus companies, 
electric companies, ferries, natural gas, telephone, water and wastewater. The Utilities 
Commission is a member of the State Emergency Response Team (SERT). 

Key Legislation 

The Public Utilities Act (NCGS Chapter 62) 

Highlights  

Burying overhead cables215 
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The utilities commission conducted a study looking at the costs and benefits of burying 
overhead power and utilities lines in order to reduce their likelihood of storm damage. The 
study found it would cost $41 billion to bury the cables, or nearly six times the value of the 
department’s current distribution of assets.  In addition, the study estimated that it would 
require 25 years to complete, and would increase customer’s bills by 125%. 

Underground systems experience about half as many system interruptions and tap line 
interruptions as overhead systems.  This gain in reliability, however, is offset by a 58% 
increase in repair time, as underground faults require specialized repair crews to locate the 
faults, dig up the area around the fault, and repair the cable.  During severe weather events, 
such as hurricanes and ice storms, customers with underground facilities are less likely to 
be interrupted but will be among the last to have power restored when there is an 
interruption. 
 
 

5.14 UNIVERSITY OF NORTH CAROLINA SYSTEM 

University of North Carolina (UNC) System 216 

In North Carolina, all public educational institutions that grant baccalaureate degrees are 
part of the University of North Carolina. The multi-campus state university encompasses 16 
such institutions, as well as the North Carolina School of Science and Mathematics, the 
nation’s first public residential high school for gifted students. Chartered by the North 
Carolina General Assembly in 1789, the University of North Carolina was the first public 
university in the United States to open its doors and the only one to graduate students in 
the eighteenth century.  

The UNC Board of Governors is the policy-making body legally charged with "the general 
determination, control, supervision, management, and governance of all affairs of the 
constituent institutions." It elects the president, who administers the university. The 32 
voting members of the Board of Governors are elected by the General Assembly for four-
year terms. Former board chairmen and board members who are former governors of 
North Carolina may continue to serve for limited periods as non-voting members 
emeriti. The president of the UNC Association of Student Governments or that student's 
designee is also a non-voting member. 

UNC-Institute of Marine Sciences217  
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The Institute of Marine Sciences (IMS) is an off campus research, education, and service 
unit of UNC-Chapel Hill (UNC-CH) that, together with the on-campus Department of Marine 
Sciences, forms the UNC Marine Sciences Program. The Institute's mission is to conduct 
cutting-edge research, train young scientists, provide expertise to governmental agencies 
and industry, and to promote new knowledge to inform public policy. Located in North 
Carolina's central coastal region, IMS provides immediate access to large estuarine and 
wetland habitats. 

Dr. Rick Luettich, IMS Director, and Dr. Brian Blanton, senior scientist at the Renaissance 
Computing Institute (RENCI), are collaborating with Dr. Jason Fleming of Seahorse Coastal 
Consulting on improved ways to predict the effects of hurricanes. Their work uses the 
Advanced Circulation model (ADCIRC), a computer model substantially developed by 
Luettich’s UNC lab. Applications of ADCIRC have focused on replicating storms after they 
occur or on predicting the response to potential storms that may impact coastal regions in 
the future. Only rarely have researchers used ADCIRC to forecast actual storms as they 
occur, in large part because of the challenge of completing model runs and creating visual 
displays under tight time constraints to ensure that surge forecasts are released close to 
the time of the actual hurricane forecast.218 

UNC-Coastal Studies Institute219 

The UNC-Coastal Studies Institute (UNC-CSI) is an inter-university research institute 
located in Manteo on Roanoke Island. Its mission is to conduct research, offer educational 
opportunities, provide community outreach programs, and enhance communication among 
those concerned with the unique history, culture, and environment of the maritime 
counties of North Carolina. Research and education programs of the UNC-CSI address 
pressing coastal issues and topics of concern to northeastern North Carolina. Place-based 
research that applies to this region allows UNC-CSI to provide unbiased scientific 
information to decision makers, resource managers, and the public. UNC-CSI’s research 
focuses on four main areas, including estuarine ecology and human health, coastal 
processes and engineering, public policy and coastal sustainability, and maritime heritage.  

The Coastal Processes and Engineering program investigates coastal processes that have a 
significant effect on residents of northeastern North Carolina. This program investigates 
the effect of sea level rise on North Carolina coastlines through applied research. The 
sustainability of the infrastructure and the long term effects of sea level rise on 
construction comprise a major part of engineering studies.  Scientific studies will be 
conducted to better understand the dynamic and often fragile nature of the state’s coastal 
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environments. The program studies both human-induced and natural changes to coastal 
systems by investigating the complex interactions between land and ocean processes.220 
Finally, the program’s goal is to improve the understanding of estuarine function and its 
relationship to human activities, while providing valuable data and information to decision 
makers, educators, and the public to answer the pressing issues and questions of the 
region. Research projects include ocean outfall stormwater monitoring, sustainable 
estuarine shoreline stabilization, and Albermale/Pamlico coastal lake research.221  

The Public Policy and Coastal Sustainability Program bridges short-term, medium-term, 
and long-term public policy questions through the unifying theme of adaptation. The ability 
to adapt to changing circumstances – whether brought about by changes in economic 
conditions, technology, the natural resource base, external policies, or climatic conditions – 
requires an understanding of the effects of public policies and the ability to help shape 
responses to changing conditions. This program’s mission is to provide usable research, 
facilitate the better use of and accessibility to research results, act as an honest broker in 
helping decision-makers and the public evaluate competing claims in science and policy, 
and foster participatory decision-making in the context of public policy processes. Research 
topics include the utilization of low impact development techniques in stormwater 
management on the Outer Banks, and the demonstration of sustainable coastal 
development practices.222   

UNC Institute for the Environment 

The UNC Institute for the Environment (IE) helps individual departments and centers on 
the UNC-Chapel Hill campus join together in interdisciplinary research, education, and 
engagement, and creates new areas of study in response to pressing environmental 
challenges.223 IE seeks solutions to critical environmental issues – including those related 
to water resources, public health, energy, climate change, air quality, land-use change, and 
biodiversity – to enable sustainable human communities and their coexistence with natural 
systems.224 

UNC-Chapel Hill Climate Change Committee Report 

The UNC-CH Climate Change Committee Report addresses the significance of climate 
change to North Carolina. The report was developed by a committee of faculty and staff at 
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the University of North Carolina at Chapel Hill in response to a specific request from the 
University of North Carolina General Administration (UNC-GA) and the North Carolina 
State Senate. Each campus was asked to produce a report on global warming impacts on 
North Carolina independently, without inter-campus collaboration. The report emphasizes 
areas of research strength at Carolina without extensively addressing areas that are better 
suited to other campuses. The report concludes with a summary of recommendations for 
state policy and management actions including supporting land conservation, reforming 
insurance systems, supporting programs and policies that protect floodplains and 
wetlands, and adopting a state coastal plan. 

Habitat Conservation Opportunities in Natural Hazard Areas Report225 

The UNC Institute of the Environment and the Environmental Law Institute (ELI) jointly 
conducted a study to identify opportunities to further the implementation of State Wildlife 
Action Plans by coordinating habitat conservation and hazard mitigation planning in areas 
at risk of flooding and other natural hazards through illustrative mapping of priority 
habitats, innovative funding, and improved policies that both facilitate wildlife 
conservation and address the challenges and opportunities posed by climate change. The 
study found that while many opportunities for coordinated planning and leveraging of 
funding exist, numerous obstacles must be overcome, including a lack of awareness of, and 
commitment to, SWAPs. The report was published in January 2010.  

Renaissance Computing Institute  

The Renaissance Computing Institute (RENCI) was launched in 2004 as a collaborative 
operation involving UNC-Chapel Hill, Duke University, and North Carolina State 
University. RENCI staff  develop collaborations that combine the expertise and resources of 
these three universities and North Carolina’s Research Triangle Park area. RENCI has 
expanded their collaborative efforts and now comprise a virtual organization that includes 
the three Triangle area campuses and East Carolina University, UNC-Asheville, UNC-
Charlotte and UNC’s Coastal Studies Institute. RENCI develops and deploys advanced 
technologies to enable research discoveries and practical innovations. RENCI partners with 
researchers, policy makers, and technology leaders to engage and solve the challenging 
problems that affect North Carolina, the US, and the world.226 

Working with North Carolina scientists, RENCI is developing a new coastal modeling and 
forecasting system that incorporates atmospheric, storm surge, and hydrological models to 
improve coastal flood predictions. The North Carolina Forecast System couples the surge 
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and wave model ADCIRC+SWAN with several atmospheric prediction models, including the 
National Centers for Environmental Prediction’s operational weather forecasting model 
and RENCI’s high-resolution WRF modeling system for North Carolina. The system also 
incorporates National Hurricane Center tropical system forecast tracks. A similar system is 
used in the North Carolina Floodplain Mapping Program project, which is evaluating the 
flood hazard risk for coastal North Carolina counties using high-resolution model grids of 
the coast. The system is currently being applied to the North Carolina Sea Level Rise Impact 
Study.227 

UNC Center for the Study of Hazards and Natural Disasters228 

The Center for the Study of Natural Hazards and Disasters (Hazards Center), 
headquartered at UNC-CH, is structured to conduct innovative research on natural hazards 
and disasters and translate the developed knowledge into practice. Researchers located at 
UNC-CH and at the Center’s partner institutions around the country study hazards such as 
hurricanes, coastal erosion, drought, climate change, and earthquakes, including the 
impacts these events have on human settlements. Emphasis is placed on using the 
knowledge generated to inform policy and craft strategies that reduce vulnerability and 
enhance disaster resilience.  Members of the Hazard Center led the development of the 
proposed FIMS and capability assessment found in this document. 

One of the primary activities of the Hazards Center is the administration of the Department 
of Homeland Security Coastal Hazards Center of Excellence (CHC). CHC, which includes 
partners from other institutions, agencies, laboratories, think tanks, and the private sector, 
is focused on conducting multidisciplinary research and educational initiatives. CHC 
achieves its mission through four research focus areas, including coastal hazard modeling, 
engineering to enhance the resilience of the built and natural environment, disaster 
response and social resilience, and planning for resilience. Core research is facilitated, 
advanced, and disseminated through cross cutting programs in education and by an 
advisory board comprised of hazard scholars and practitioners.  

Southeast Regional Climate Center229 

The Southeast Regional Climate Center (SERCC), one of six regional climate centers in the 
United States, was established in March 1989. The SERCC is housed at the University of 
North Carolina at Chapel Hill and was created in response to an assessment that identified 
various user needs for regional climate services in the Southeast. Overall direction of the 
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Regional Climate Center Program is provided by the National Climatic Data Center and 
NOAA’s National Environmental Satellite, Data, and Information Service. The SERCC serves 
Alabama, Florida, Georgia, North Carolina, South Carolina, Virginia, Puerto Rico, and the 
U.S. Virgin Islands. The mission of the SERCC is to provide timely, high quality, and 
pertinent climate data and information to public and private users in the region. Available 
data includes historical climate summaries, monthly/seasonal climate information, 
precipitation maps, temperature maps, local storm reports, and flood and hurricane 
historical maps.  

Emergency and Disaster Management Degree Programs 

Western North Carolina’s Emergency and Disaster Management Program is specifically 
designed to prepare students to assume leadership and professional career positions in 
government, non-profit agencies, and the private sector after graduation. 230 UNC-CH offers 
a Certificate in Community Preparedness and Disaster Management.231 Durham Technical 
Community College, Nash Community College, and Caldwell Community College and 
Technical Institute offer Associate’s Degrees in Emergency Preparedness Technology. The 
Emergency Preparedness Technology curriculum is designed to provide students with a 
foundation of technical and professional knowledge needed for emergency services 
delivery in local and state government agencies. Study topics involve both management 
and technical aspects of law enforcement, fire protection, emergency medical services, and 
emergency planning.232  

North Carolina Coastal Resources Law, Planning, and Policy Center233 

The North Carolina Coastal Resources Law, Planning, and Policy Center includes North 
Carolina Sea Grant, the UNC School of Law, and the UNC Department of City and Regional 
Planning. The Center’s mission is to coordinate and apply the legal, planning, and policy 
expertise of the UNC system to the state’s pressing coastal, ocean resource, and 
development issues. The Center is a research, advisory, and educational entity providing 
informational support to state agencies, state advisory groups, local governments, the legal 
community, and community organizations in order to assist them address ocean, coastal, 
and development issues. In addition, the Center engages in a number of long-term coastal 
use and development trends and issues. Results are communicated through white papers 
available on its website, as well as through the semi-annual publication of Legal Tides, a 
newsletter that reaches more than 1,400 attorneys as well as state agency and government 

                                                 
230 http://www.wcu.edu/5699.asp 
231 http://www.sph.unc.edu/hpaa/community_preparedness_and_disaster_management_cpdm_720_6530.html 
232 http://www.durhamtech.edu/programs/eptech.htm 
233

 http://www.nccoastallaw.org/ 



NC Sea Level Rise Impact Study  Page 
144 

personnel. Recent publications have focused on oceanfront property, sand beaches, and 
waterfront access.    

Cooperative Institute for Climate and Satellites – North Carolina234 

The Cooperative Institute for Climate and Satellites (CICS) is comprised of a consortium of 
academic, non-profit, and community organizations, including leadership drawn from the 
University of Maryland, College Park (UMCP) and North Carolina State University (NCSU). 
CICS-NC focuses on collaborative research into the use of satellite and in situ observations 
in climate research and applications, and preparing the next generation of the workforce 
needed to address climate change. CICS-NC includes all campuses of the UNC system 
through the North Carolina Institute for Climate Sciences (NCICS), an inter-institutional 
center, as well as CSIS partners who possess specific expertise in the utilization of satellite 
observations in climate research and applications. CICS-NC is administered by NC State 
University and located in Asheville to facilitate its affiliation with NOAA’s National Climatic 
Data Center. CICS-NC is part of the NOAA/NESDIS/STAR Cooperative Research Program 
Institutes.  

State Climate Office of North Carolina235 

The State Climate Office (SCO) of North Carolina is the primary source for North Carolina 
weather and climate information and is involved in all aspects of climate research, 
education, and extension services. The State Climate Office is a public-service center, part 
of the UNC system, and housed at North Carolina State University. The SCO is involved in 
the multifaceted effort of managing, accessing, providing, analyzing, disseminating, and 
interpreting information to facilitate environmental stewardship, and to describe, monitor, 
and assess climate change and its impacts on North Carolina. The SCO can be of help in the 
development of optimal regional policies by processing information and integrating 
resources available from the different institutions across North Carolina. Available data 
includes storm events, heat index climatology, environmental modeling, surface weather 
observations, and rainfall.  

North Carolina Sea Grant236 

North Carolina Sea Grant (NCSG) provides research, education, and outreach opportunities 
related to issues affecting the North Carolina coast and its communities. Its initiatives and 
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projects touch a broad range of topics, including fisheries, seafood science and technology, 
water quality, aquaculture, community development, law and policy, and coastal hazards. 
Headquartered at North Carolina State University, NCSG is an inter-institutional program 
within the University of North Carolina System and has offices in Manteo, Morehead City 
and Wilmington. As part of the National Sea Grant Network, it receives funding from NOAA. 
Research areas and outreach efforts cover aquaculture, coastal hazards, sustainable coastal 
communities, and law and policy.  

Coast*A*Syst Programs237 

The North Carolina Coast*A*Syst programs include a series of publications aimed at 
helping people become good environmental stewards and protect the health and well-
being of families. These publications lead one through an evaluation of one’s home and 
property to determine pollution and health risks. The Coast*A*Syst publications also 
include information about how to solve identified problems and those state agencies that 
are best suited to assist. Current publications address well water, storage of hazardous 
waste, septic system maintenance, lawn care, stormwater management, and dock and pier 
construction. 

5.15 LEGISLATIVE COMMISSION ON GLOBAL CLIMATE CHANGE 

Originally scheduled to expire November 2006, the commission was extended three times 
until October 1, 2010. The commission consisted of 34 members (9 appointed by the house, 
9 by the senate, 16 representatives of industry, organizations, and academics). Due to the 
changing composition of the state’s legislature, many of the commission’s 
recommendations are on hold now in North Carolina.  

Highlights 

Adaptation Legislative Proposals238 

1. Establish the North Carolina Commission on Climate Change and to establish the 
advisory council to the North Carolina Commission on Climate Change. 
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2. Direct the Department of Environment and Natural Resources to develop the 
North Carolina climate change adaptation strategy. 

3. Appropriate funds to establish the coastal adaptation resources mapping and 
monitoring program and to expand the North Carolina environment and climate 
observing network in order to provide for monitoring of the environmental impacts 
of global climate change in North Carolina and for improving weather and climate 
data collection in North Carolina. 

4. Direct state agencies to review their environmental programs and recommend 
whether the environmental programs should include consideration of global climate 
change. 

5. Request the President and the United States Congress to adopt legislation that 
promotes jobs and innovative energy development, strengthens national energy and 
economic security, positions the United States to be an international leader in the 
field of clean energy, and addresses the consequences of climate change without 
preempting states' rights to control emissions and to promote renewable energy. 

 

Federal Agencies 

5.16 U.S. ENVIRONMENTAL PROTECTION AGENCY 

The U.S. Environmental Protection Agency (EPA) is a federal government agency charged 
with protecting human health and the environment. The EPA is headed by an administrator 
who is supported by a deputy, three associates, twelve assistants, and ten regional 
administrators. The EPA has 10 regional offices around the nation, each of which is 
responsible for program execution in partnership with several states and territories. North 
Carolina is located in Region 4.  

Per the GAO’s Climate Change Adaptation Report (2009), the EPA’s expertise and work in 
climate change adaptation lies in research, policy, and planning. Research activities include 
the identification of adaptive options for natural and human systems; the tradeoffs, costs, 
and benefits inherent in these options; and the means by which these options could be 
implemented. Policy and planning involves actions at the federal level to inform and enable 
adaptation policy, management, and planning. Examples include compiling and distributing 
lessons learned; providing expert knowledge on adaptation; and programmatic efforts to 
enable, encourage, and inform adaptation.  
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Scientific Basis: IPCC, 2007. Climate Change 2007: The Physical Science Basis.239  

Methods and Tools 

 Basins 4.0 Climate Assessment Tool 

 ADAPT: Adaptation Database and Planning Tool guides local government users to 
input data to assess their community’s vulnerabilities, choose preparedness goals, 
and develop and prioritize actions. 

 Sea Level Rise Maps for the Atlantic Coast of North Carolina240 

 Climate Economic Modeling241 

 CREAT: Climate Resilience Evaluation and Awareness Tool 
Key Legislation 

 Global Change Research Act of 1990: United States Code, Title 15, Chapter 56A242 

 Clean Water Act243 
o Section 303(d) Impaired Waters and TMDL Program 
o Section 404 regulates wetlands 

 NEPA244 

 Clean Air Act 

 Coastal Zone Act Reauthorization Amendments Section 6217245: Section 6217 
requires states and territories with approved Coastal Zone Management Programs 
to develop Coastal Nonpoint Pollution Control Programs. Jointly administered with 
NOAA. 

 Beaches Environmental Assessment and Coastal Health (BEACH) Act of 1990: An 
Amendment to the CWA (Section 406) that authorizes EPA to award grants to 
eligible states, territories, and tribes to develop and implement beach water quality 
monitoring and notification programs for Coastal and Great Lakes recreational 
beach waters.  

 NPDES Permit Program246 

 National Ocean Policy 

 Endangered Species Act 
Climate Change Legislation: EPA has issued actions under the Clean Air Act, and in some 
cases, other statutory authorities to address issues related to climate change.247 
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Greenhouse gas emissions from the largest stationary sources will be covered by the 
Prevention of Significant Deterioration and Title V, Operating Permit Programs, beginning 
January 2, 2012.248  

Fiscal Year 2011-2015 Strategic Plan249 

The strategic plan provides a blueprint for advancing the EPA Administrator’s seven 
priorities and EPA’s mission to protect human health and the environment. EPA submitted 
the plan on September 30, 2010 to Congress and to the Office of Management and Budget. 
The plan identifies the measurable environmental and human health outcomes the public 
can expect over the next five years and describes how EPA intends to achieve those results. 
The plan represents a commitment to the EPA’s core values of science, transparency, and 
the rule of law in managing its programs.250  

The plan includes a heightened focus on cross-program activities addressing climate-
change adaptation and GHG mitigation. It also includes strategic measures for addressing 
climate change and explicit commitments for attaining the goals now included in the EPA’s 
annual budget submissions to Congress. 

Climate Ready Estuaries Program 

The Climate Ready Estuaries Program is a partnership between the EPA and the National 
Estuary Programs (NEPs) to address climate change in coastal areas. This effort is focused 
on building the capacity of coastal communities as they prepare to adapt to the effects of 
climate change. Climate Ready Estuaries is supporting NEPs and coastal communities in 
becoming “climate ready” by providing tools and assistance to 1) assess climate change 
vulnerabilities, 2) engage and educate stakeholders, 3) develop and implement adaptation 
strategies, and 4) share lessons learned with other coastal managers.251 The Albermale-
Pamlico Sounds Estuary is one of six designated NEPs within EPA Region 4.252  

In 2009, the Program published the “Synthesis of Adaptation Options for Coastal Areas” 
which contains an overview of key climate change impacts on coastal areas, existing 
adaptation options, and selected resources for further information.253 In June 2011, for 
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instance, the Program published a primer on rolling easements.254 The primer examines 
more than a dozen different approaches to rolling easements. It differentiates 
opportunities for legislatures, regulators, land trusts, developers, and individual 
landowners. It also considers different shoreline environments (e.g. wetlands, barrier 
islands) and different objectives (e.g. public access, wetland migration). 

Coastal Sensitivity to Sea-Level Rise: A Focus on the Mid-Atlantic Region (SAP 4.1) 

The EPA, in collaboration with the U.S. Geological Survey (USGS) and the National Oceanic 
and Atmospheric Administration (NOAA), has released a report that discusses the impacts 
of sea-level rise on the physical characteristics of the coast, on coastal communities, and the 
habitats that depend on them. The report, Coastal Sensitivity to Sea-level Rise: A Focus on the 
Mid-Atlantic Region, examines multiple opportunities for governments and coastal 
communities to plan for and adapt to rising sea levels. The report examines the effects of 
sea level rise, impacts on society, and opportunities to prepare for those consequences, 
focusing on the eight coastal states from New York to North Carolina. It is one of 21 
synthesis and assessment products commission by the U.S. Climate Change Science 
Program (now the USGCRP).255 The report was published in January 2009.  

Preliminary Review of Adaptation Options for Climate Sensitive Ecosystems and 
Resources (SAP 4.4) 

The report provides a preliminary review of adaptation options for climate-sensitive 
ecosystems and resources in the U.S. It presents a series of chapters on the following 
selected management systems: National Forests, National Parks, National Wildlife Refuges, 
Wild and Scenic Rivers, National Estuaries, and Marine Protected Areas. For these chapters, 
the authors draw on the literature, their own expert opinion, and workshops composed of 
resource management scientists and representatives of managing agencies. The Albemarle-
Pamlico Estuarine System is provided as a case study.256 It is one of 21 synthesis and 
assessment products commissioned by the U.S. Climate Change Science Program (now the 
USGCRP).  

National Water Program Strategy: Response to Climate Change 

In March 2007, the Office of Water established a Climate Change Workgroup made up of 
senior water program managers and the EPA Regional Offices. This workgroup assessed 
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the implications of climate change for clean water and drinking water programs managed 
by the EPA Office of Water. After meeting with stakeholders, the workgroup developed a 
National Water Program Strategy: Response to Climate Change, which was published in 
September 2008. The strategy provides an overview of the major impacts of a changing 
climate on water resources and water programs, describes overall goals for the water 
program response to climate change, and identifies 44 “Key Actions” for EPA to take to 
accomplish these goals during 2008 and 2009.  

The National Water Program has released an update to its “Response to Climate Change 
Strategy.”  During 2008 and 2009, the National Water Program implemented the Key 
Actions in both headquarters and regional offices resulting in significant momentum. This 
“2010-2011 Update” describes the key actions that are continuing to be implemented over 
the next two years.257  

The effort broadly represents the Office of Water’s recognition that adaptation is necessary 
for a significant number of national water programs. The majority of the proposed actions 
involve adjustments to program management to reflect a better understanding of impacts 
of climate change in several key areas: drinking water, water quality, and effluent 
standards; watershed protection; National Pollutant Discharge Elimination System 
permits; water infrastructure; and wetlands protection.258  

Climate Ready Water Utilities Initiative 

EPA‘s Climate Ready Water Utilities (CRWU) initiative provides technical resources and 
tools for the water sector to develop and implement long-range plans that account for 
climate change impacts. By applying emergency management principles and sustainable 
infrastructure practices to the water sector‘s response to climate change, utilities will have 
the capability to assess risk, determine vulnerability, evaluate consequences, develop 
effective adaptation and mitigation strategies, and take necessary action to strengthen their 
critical infrastructure.259 

The National Drinking Water Advisory Council established the Climate Ready Water 
Utilities Working Group to evaluate the concept of “climate ready water utilities.” The 
working group provided 11 findings and 12 recommendations to the EPA to help develop 
and support a program that enables utilities to attain a state of climate readiness.260  
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Coastal Wetlands Initiative 

The Coastal Wetlands Initiative was launched in response to the results of a recent 
government report about wetland loss trends in coastal watersheds, as well as in response 
to the devastation caused by Hurricanes Katrina and Rita in 2005 and Ike in 2008.  The 
wetland loss in Louisiana and Texas and the impacts associated with these storms called 
attention to the severe threats to coastal areas posed by climate change.  The Initiative has 
the goals of: 

 Confirming wetland loss and gaining a better understanding of contributing 
stressors;  

 Identifying and disseminating tools, strategies, policies, and information to protect 
and restore coastal wetland resources; and 

 Raising awareness of coastal wetlands to include their functions and values, 
potential threats, and opportunities for protection and restoration. 

The Coastal Wetlands Team will conduct regional reviews of one to three coastal 
watersheds that are representative of each region. The purpose of these reviews is to 
understand the stressors as well as restoration and protection strategies needed to reduce 
or reverse coastal wetland loss. The coastal wetland reviews will broadly cover all 
stressors, tools, and strategies and will incorporate climate change and sea level rise 
germane to each coastal region. By better understanding the threats to and stresses on 
coastal wetlands, the Initiative will identify tools and strategies that are transferable, and 
aims to integrate these findings into future decision making to help stem the loss of coastal 
wetland resources.261  

Global Change Research 

Global Change Research is a stakeholder-oriented research and assessment effort that 
addresses the potential consequences of global change-particularly on climate variability 
and change-on air and water quality, aquatic ecosystems, human health, and socioeconomic 
systems in the United States. EPA uses the results of these studies to investigate adaptation 
options to improve society's ability to effectively respond to the risks and opportunities 
presented by global change, and to develop decision support tools for resource managers 
coping with a changing climate.  The research also supports and fosters projects that bring 
scientists, policy makers, and resource managers together to build mutual understanding 
and develop solutions to addressing changes in our climate. 
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The impacts of global change and their solutions often are unique to a location such as a 
watershed or municipality. EPA’s research emphasizes a place-based approach to 
conducting science to respond to global change issues particular to a given area. As a result, 
partnerships are established with locally-based decision makers to ensure that the 
program is responsive to their unique scientific information needs and socioeconomic 
realities.  EPA’s research on global change has two major areas of emphasis: air quality and 
water quality/aquatic ecosystems.  Research is also conducted to support understanding of 
the human health impacts from global change.262 

Healthy Watersheds Initiative: National Framework and Action Plan 2011263 

The Healthy Watersheds Initiative (HWI) National Framework and Action Plan 2011 is a 
collaborative effort involving EPA headquarters and regions as well as state and federal 
partners with input from non-governmental organizations. State partners include both the 
Association of Clean Water Administrators Agencies and the Association of Fish and 
Wildlife Agencies. The Action Plan presents a consistent framework for action, both 
internally among EPA's own programs and externally by working with a range of partners. 
The Action Plan describes the HWI, including its vision, guiding principles, goals and 
objectives, and presents an implementation framework for action. This Action Plan is a 
living document that will guide EPA and state partner efforts to meet EPA's Strategic Plan 
objective of protecting and restoring watersheds and aquatic ecosystems. 

Clean Water State Revolving Fund 

Clean Water State Revolving Fund (CWSRF) programs provided more than $5 billion 
annually in recent years to fund water quality protection projects for wastewater 
treatment, nonpoint source pollution control, and watershed and estuary management.  
Through the CWSRF program, each state and Puerto Rico maintain revolving loan funds to 
provide independent and permanent sources of low-cost financing for a wide range of 
water quality infrastructure projects.  Funds to establish or capitalize the CWSRF programs 
are provided through federal government grants and state matching funds (equal to 20 
percent of federal government grants). Today, all 50 states and Puerto Rico are operating 
successful CWSRF programs. Total funds available to the program since its inception 
exceed $77 billion. 

CWSRF programs operate much like environmental infrastructure banks that are 
capitalized with federal and state contributions. CWSRF monies are loaned to communities 
and loan repayments are recycled back into the program to fund additional water quality 
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protection projects. The revolving nature of these programs provides for an ongoing 
funding source.264 

National Aquatic Resource Surveys265 

The EPA, states, and Native American tribes are conducting a series of surveys of the 
nation's aquatic resources. Often referred to as probability-based surveys, these studies 
provide nationally consistent and scientifically defensible assessments of our nation's 
waters and can be used to track changes in condition over time. Each survey uses 
standardized field and lab methods and is designed to yield unbiased estimates of the 
condition of the whole water resource being studied (i.e., rivers and streams, lakes, 
wetlands, or coastal waters).  

Climate Change Vulnerability Assessments: Four Case Studies of Water Utility 
Practices266 

This report presents a series of case studies describing the approaches currently being 
taken by four water utilities in the United States to assess their vulnerability to climate 
change. The report is not intended to be a comprehensive listing of vulnerability 
assessment. Rather, its purpose is to illustrate a range of issues and current approaches 
taken by selected utilities that are proactively addressing climate change adaptation.  The 
approaches taken by the different utilities range from sophisticated environmental 
modeling and scenario analysis to qualitative methods based on reviews of available 
literature. The case studies also illustrate different approaches that reflect specific local 
needs and conditions, existing vulnerabilities, local partnerships, and available information 
about climate change. Information from these case studies will be of use to water utilities 
and other members of the water resources community to inform the development of 
strategies for understanding and responding to climate change. 

State and Tribal Climate Change Council267 

A key goal of the National Water Program Strategy is to engage states, Native American 
tribes, and others in addressing the complex issues facing water quality program managers 
due to a changing climate. In an effort to strengthen cooperation amongst these groups, a 
State Climate Council of the EPA National Water Program has been formed.  
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National Coastal Condition Report 

The National Coastal Condition Reports describe the ecological and environmental 
conditions in U.S. coastal waters. They summarize the condition of ecological resources in 
the coastal waters of the United States and highlight several exemplary federal, state, tribal, 
and local programs that assess coastal ecological and water quality conditions. The report 
series rates the overall condition of U.S. coastal waters as fair, varying from region to 
region. Preparation of these reports represents a coordinated effort among the EPA, the 
National Oceanic and Atmospheric Administration (NOAA), the U.S. Geological Survey, the 
U.S. Fish and Wildlife Service, coastal states, and the National Estuary Programs. 

Water/Wastewater Agency Response Network  

The Water and Wastewater Agency Response Network (WARN) is an intrastate network of 
"utilities helping utilities" to respond to and recover from emergencies by sharing 
resources with one another. The WARN framework provides a forum for maintaining 
emergency contacts, providing expedited access to specialized resources, and facilitating 
training on resource exchange during an emergency.  

Climate Resilience Evaluation and Awareness Tool (CREAT)268 

EPA has developed CREAT, a software tool to assist drinking water and wastewater utility 
owners and operators in understanding potential climate change threats, and in assessing 
the related risks at their individual facilities. CREAT provides users with access to the most 
recent national assessment of climate change impacts for use in considering how these 
changes will impact utility operations and missions.  CREAT allows users to evaluate 
potential impacts of climate change on their utility and to evaluate adaptation options to 
address these impacts using both traditional risk assessment and scenario-based decision 
making. CREAT provides inventories of drinking water and wastewater utility assets (e.g., 
water resources, treatment plants, pump stations) that could be impacted by climate 
change, possible climate change-related threats (e.g., flooding, drought), and adaptive 
measures that can be implemented to reduce the impacts of climate change. The tool guides 
users through a process of identifying threats based on regional differences in climate 
change projections and designing adaptation plans based on the types of threats being 
considered. Following an assessment, CREAT provides a series of risk reduction and cost 
reports that will allow the user to evaluate various adaptation options as part of a long-
term planning process. 
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BASINS Climate Assessment Tool269 

BASINS (Better Assessment Science Integrating point and Nonpoint Sources) is a 
multipurpose environmental analysis system designed for use by regional, state, and local 
agencies involved in performing watershed and water quality-based studies. EPA 
developed the CAT tool for BASINS 4.0 in 2006. BASINS CAT allows the user to modify 
historical weather data to create climate change scenarios for assessing the influence of 
climate variability and change on water quantity and quality using the Hydrologic 
Simulation Program—FORTRAN (HSPF) watershed model. 

5.17 U.S. DEPARTMENT OF COMMERCE: NATIONAL OCEANIC ATMOSPHERIC 
ADMINISTRATION (NOAA) 

The National Oceanic and Atmospheric Administration (NOAA) is a science-based federal 
agency within the U.S. Department of Commerce with regulatory, operational, and 
information service responsibilities and a presence in every state and our territories. 
Through its long-standing mission of science, service, and stewardship, NOAA generates 
tremendous value for the nation by advancing our understanding of and ability to 
anticipate changes in the Earth's environment, by improving society's ability to make 
scientifically informed decisions, and by conserving and managing ocean, coastal, and Great 
Lakes’ resources.270 

In regards to climate change, NOAA provides scientific data and information to a range of 
stakeholders involved in climate change adaptation planning. NOAA’s climate services 
include: developing and delivering operational climate information, products, and services; 
supporting informal and formal education and training; supporting research on the impacts 
of climate variability and change; supporting the development of assessments and 
adaptation strategies; and collaborating with stakeholders to enhance their capacity to use 
climate information and related resources.271  

Key Legislation  

 National Climate Program Act: 15 U.S.C. 2901.  

 Coastal Zone Management Act: Enacted to encourage coastal states, Great Lake 
states, and U.S. territories and commonwealths to develop comprehensive programs 
to manage and balance competing uses of and impacts to coastal resources. The 
CZMA emphasizes the primacy of state decision-making regarding the coastal zone. 
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Section 307 of the CZMA, called the federal consistency provision, is a major 
incentive for states to join the national coastal management program and is a 
powerful tool that states use to manage coastal resources and to facilitate 
cooperation and coordination with federal agencies.272 

 NEPA: NOAA’s compliance is coordinated by the Office of Program Planning and 
Integration.273 

 Integrated Coastal and Ocean Observing System Act of 2009: This statute authorizes 
the establishment of a National Integrated Ocean Observing System and codifies a 
governance structure within which it will operate.274  

 Estuary Restoration Act (2000): Made restoring estuaries a national priority.  

 National Marine Sanctuaries Act (1972): Authorizes the designation and protection 
of areas of the marine environment deemed to be of special national significance.  

 

National Environmental Satellite, Data, and Information Service (NESDIS) 

The NESDIS is dedicated to providing timely access to global environmental data from 
satellites and other sources to promote, protect, and enhance the nation’s economy, 
security, environment, and quality of life.275 NESDIS provides critical climate data derived 
through the development and operation of 16 geostationary and polar-orbiting satellites. 
The satellite systems provide continuous global observations as well as supply the 
expansion of operational climate and weather products. NOAA’s satellites monitor 
atmospheric and oceanic temperatures; greenhouse gases; ozone sea ice, glaciers, and 
snow cover; sea level ocean acidification; and extreme temperatures, floods, and 
droughts.276 Data from NESDIS satellites are used in the IPCC reports, the U.S. Global 
Change Research Program reports, and for other scientific research on climate change and 
variability.  

National Climatic Data Center 

The National Climatic Data Center (NCDC) is the world’s largest active archive of weather 
data. NCDC produces numerous climate publications and responds to data requests from 
all over the world. NCDC operates the World Data Center for Meteorology, which is co-
located at NCDC in Asheville, North Carolina, and the World Data Center for 
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Paleoclimatology in Boulder, Colorado. NCDC supports a three tier national climate services 
support program that is partnered with regional climate centers and state climatologists.277  

NOAA Regional Climate Centers278 

NOAA's Regional Climate Centers (RCCs) are a federal-state cooperative effort. The RCC 
Program is managed by the NOAA's National Climatic Data Center (NCDC). The six centers 
that comprise the RCC Program are engaged in the production and delivery of climate data, 
information, and knowledge for decision makers and others at the local, state, regional and 
national levels. The RCCs support NOAA's efforts to provide operational climate services 
while leveraging improvements in technology and collaborations with partners to expand 
data dissemination capabilities. Information tailored to specific regional needs is generated 
at the RCCs and is shared with NCDC, NWS offices and other agencies to ensure an 
integrated approach to climate analyses, planning, and dissemination for the benefit of all 
climate information users. RCC data delivery to the larger climate community relies on a 
combination of near-real time relational databases and web-based information resources. 

The current configuration of RCCs includes six centers located at Cornell University in 
Ithaca, New York, the University of North Carolina at Chapel Hill, Louisiana State University 
in Baton Rouge, The University of Nebraska at Lincoln, the Illinois State Water Survey in 
Champaign, and the Desert Research Institute in Reno, Nevada. 

National Marine Fisheries Service (NMFS) 

NOAA's National Marine Fisheries Service is responsible for the management, conservation, 
and protection of living marine resources within the United States' Exclusive Economic 
Zone (three to 200 miles offshore). Using the tools provided by the Magnuson-Stevens Act, 
the NMFS assesses and predicts the status of fish stocks, ensures compliance with fisheries 
regulations, and works to reduce wasteful fishing practices. Under the Marine Mammal 
Protection Act and the Endangered Species Act, the NMFS recovers protected marine 
species without unnecessarily impeding economic and recreational opportunities. With the 
help of the six regional offices and eight councils, it is able to work with communities on 
fishery management issues.279  

NOAA Aquaculture Program280 

As a federal agency under the U.S. Department of Commerce, NOAA is one of the primary 
agencies charged with permitting and overseeing aquaculture. The NOAA Aquaculture 
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Program fosters sustainable aquaculture that will create employment and business 
opportunities in coastal communities; provide safe, sustainable seafood; and complement 
NOAA’s comprehensive strategy for maintaining healthy and productive marine 
populations, species, and ecosystems. The NOAA Office of Aquaculture is guided by the 
objectives found in the 2011 Department of Commerce and NOAA Aquaculture Policies. 
The program also adheres to national fisheries and ocean legislation including the 
Magnuson-Stevens Fishery Conservation and Management Act, the Coastal Zone 
Management Act, the Endangered Species Act, and the Marine Mammal Protection Act. 

National Ocean Service (NOS) 

The National Ocean Service delivers science-based tools and services to understand, 
predict, and protect America’s coasts, the Great Lakes, and ocean waters, and sustain 
healthy and resilient economies, communities, and ecosystems. Those responsible for 
achieving the mission of NOS are facing unprecedented pressure from threats such as 
coastal storms, sea level rise, marine debris, habitat loss, harmful algal blooms, coastal 
development, and port congestion. In response, NOS provides services such as creating sea-
level trends and collecting other ocean observations, responding to oil spills, managing 
national marine sanctuaries, protecting corals and other critical habitat, and funding state 
and regional management efforts.281 

National Centers for Coastal Ocean Science (NCCOS) 

The National Centers for Coastal Ocean Science conducts and supports research, 
monitoring, assessments, and technical assistance to meet NOAA’s coastal stewardship and 
management responsibilities. NCCOS was placed within the National Ocean Service (NOS) 
in March 1999, serving as the focal point for coastal ocean science. Each of its five centers 
has specific capabilities and research expertise in coastal and ocean issues. Three of the 
centers have on-site research facilities, while two centers conduct research through 
analyses of field data or sponsored extramural research. 

Center for Coastal Monitoring and Assessment (CCMA) 

The Center for Coastal Monitoring and Assessment's mission is to assess and forecast 
coastal and marine ecosystem conditions through research and monitoring. Located in 
Silver Springs, MD, the scientists employed here conduct regional and national field 
observations and provide the best available scientific information and data to resource 
managers and researchers. CCMA’s science-based environmental focus areas include: 
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pollution, land and resources, invasive species, climate change, and extreme natural 
events.282  

Center for Sponsored Coastal Ocean Research (CSCOR) 

The Center for Sponsored Coastal Ocean Research (CSCOR) develops and improves 
predictive capabilities for managing the nation's use of coastal resources through 
competitive research programs. CSCOR also supports efforts to translate the results of its 
research investments, and those of others, into accessible and useful information for 
coastal managers, planners, lawmakers, and the public to help balance the needs of 
economic growth with those of conserving the resources of the Great Lakes as well as the 
estuaries and coastal oceans bordering the US. 

CSCOR also provides a focal point for coastal ocean research within the NCCOS. Together 
with partners from NOAA and other organizations responsible for coastal resources, CSCOR 
advances the scientific understanding needed to protect coastal resources and ensure their 
viability for future generations. This increased understanding of the Great Lakes and 
coastal ocean directly benefits the management of U.S. coastal resources, and helps NOAA, 
other federal agencies, and state, tribal, and local governments achieve their coastal 
stewardship responsibilities. 

Through programs under the Coastal Ecosystem Effects of Climate Change Program 
(CEECC), CSCOR supports interdisciplinary, multi-year research programs investigating 
how oceanic and coastal ecosystems respond to climate variability and change. CSCOR's 
goal is to provide managers with the scientific knowledge and tools, including ecological 
models, to prepare for climate change impacts with more certainty in scale, timing and 
local detail. CSCOR's CEECC research has focused on sea level rise, fisheries, and protected 
resource impacts.283 

The Ecological Effects of Sea Level Rise Program (EESLR) brings together university and 
NOAA scientists to help coastal managers and planners better prepare for changes in 
coastal ecosystems due to sea level rise, coastal storms, land subsidence, and erosion. 
Specialists in biology, geomorphology, and modeling join forces to integrate numerical 
modeling with ecological models for more precise predictions of how future sea level rise 
will affect coastal wetlands, beaches, submerged aquatic vegetation, and oyster reefs. A 
significant coastal management issue that is yet to be addressed is the conversion of IPCC 
estimates of global sea level rise down to regional and local levels, through the inclusion of 
land movements caused, for example, by subsidence. This local level-based analysis of sea 
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level rise prediction is a goal of the CSCOR program. An additional goal is to develop a 
planning process made flexible enough to incorporate future improvements in scientific 
understanding, both of climate change and of coastal processes. 

The North Carolina Sea Level Rise Project is representative of five multi-investigative 
projects funded by CSCOR through the EESLR Program.  The North Carolina Sea Level Rise 
Project serves as a pilot project for the national program and its goals of improving 
scientific knowledge of the effects of sea level rise and storminess on coastal habitats and 
developing ecological models to forecast these effects.284   

Since its beginning in 2005, the North Carolina Sea Level Rise project has engaged North 
Carolina state and local managers to disseminate findings and adopt recommendations in 
subsequent plans. The goal of this project is the development of mapping and modeling 
tools to deliver to the state coastal management community the most current research on 
the effects of sea level rise and storminess in coastal habitats.285 North Carolina was chosen 
as the pilot because high resolution LIDAR is available for the entire coastline. The five sub-
projects include: 1) applying Adanced Circulation Hydrodynamic Model (ADCIRC) to 
differing sea level rise scenarios; 2) assessing the ecological effects of sea level rise on 
North Carolina marshes; 3) modeling estuarine habitat response to rising water levels; 4) 
evaluating shore zone modification in response to rising sea levels in North Carolina 
marshes; and 5) applying the Neuse landscape model. 

Center for Coastal Fisheries and Habitat Research (CCFHR)286 

Located in Beaufort, North Carolina, the CCFHR provides coastal resource managers with 
science-based findings on habitat restoration, spatial planning, ecology of harmful algal 
blooms, and shoreline response to climate change. Models, products, and services directly 
support federal, state, and local restoration projects. Research has directly led to specific 
commercial products to protect human health from algal toxins, and support forecasts of 
harmful algae. Center research also directly supports state and local creation of resilient 
shorelines to buffer the effects of sea level rise and other climate impacts. 

Office of Ocean and Coastal Resource Management 

The Office of Ocean and Coastal Resource Management’s (OCRM) six division programs 
assist states manage, preserve, and develop their marine and coastal resources. OCRM 
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programs include the Coastal Management Program, the Coral Reef Conservation Program, 
the National Estuarine Research Reserve System, the Coastal and Estuarine Land 
Conservation Program, and the National System of Marine Protected Areas. OCRM’s work is 
authorized by the Coastal Zone Management Act, the Marine Protected Areas Presidential 
Executive Order, and the Coral Reef Conservation Act. The Coastal and Estuarine Land 
Conservation Program is codified under 16 USC §1456d.287 

There are nine federal Marine Protected Areas located in North Carolina including: 
Alligator River National Wildlife Refuge, Cape Hatteras National Seashore, Cape Lookout 
National Seashore, Cedar Island National Wildlife Refuge, Currituck National Wildlife 
Refuge, Mackay Island National Wildlife Refuge, Pea Island National Wildlife Refuge, 
NOAA’s Monitor National Marine Sanctuary, and Swanquarter National Wildlife Refuge.288  

OCRM has a particular interest in climate change because of its role in administering the 
Coastal Zone Management Act of 1972 as amended. The act, which finds that “because 
global warming may result in a substantial sea level rise with serious adverse effects in the 
coastal zone, coastal states must anticipate and plan for such an occurrence,” it codifies in 
national policy to “preserve, protect, develop, and, where possible, restore and enhance the 
resources of the Nation’s coastal zone for this and succeeding generations” (16 U.S.C. 1451, 
et seq.). Specifically, the Act calls for states to protect natural resources and manage coastal 
development to minimize loss of life and property caused by improper development in 
hazardous areas and areas likely to be affected by sea level rise and other impacts of 
climate change.289 

The Coastal and Estuarine Land Conservation Program (CELCP) helps states protect coastal 
and estuarine lands that are deemed important due to their ecological, conservation, 
recreational, historical or aesthetic values. The program provides state and local 
governments with matching funds to purchase significant coastal lands or easements from 
willing sellers. Lands or easements acquired with CELCP funds are protected in perpetuity 
so that they may be enjoyed by future generations.290 Properties that receive funding must 
first be identified in a state coastal and estuarine land conservation plan and states must 
nominate the projects to be selected from a competitive national process administered by 
NOAA. Eligible properties must be coastal or estuarine and must “have significant 
conservation, recreation, ecological, historical, or aesthetic values, or [be] threatened by 
conversion from their natural or recreational state to other uses, giving priority to lands 
which can be effectively managed and protected and that have significant ecological 

                                                 
287

 http://coastalmanagement.noaa.gov/about/welcome.html 
288

 http://www.mpa.gov/dataanalysis/mpainventory/mpaviewer/ 
289

 NOAA, 2010. Adapting to Climate Change: A Planning Guide for State Coastal Managers. NOAA Office of 

Ocean and Coastal Resource Management. http://coastalmanagement.noaa.gov/climate/adaptation.html 
290

 http://dcm2.enr.state.nc.us/celcp.htm 



NC Sea Level Rise Impact Study  Page 
162 

value.”291 

National Coastal Zone Management Program 

The National Coastal Zone Management (CZM) Program represents a voluntary partnership 
between the federal government and U.S. coastal and Great Lake states and territories as 
authorized by the Coastal Zone Management Act (CZMA) of 1972 to address coastal issues. 
CZMA provides the basis for protecting, restoring, and responsibly developing our nation’s 
diverse coastal communities and resources. To meet the goals of the CZMA, the National 
CZM Program seeks to balance the often competing and occasionally conflicting demands of 
coastal resource use, economic development, and conservation. Some of the key elements 
of the program include protecting natural resources, giving development priority to 
coastal-dependent uses, managing development in high hazard areas, providing public 
access for recreation, and coordinating state and federal actions.292 The North Carolina 
Coastal Management Program was approved by NOAA in 1978.  The North Carolina 
Division of Coastal Management serves as the lead state agency.  

Coastal Zone Enhancement Program 

The Coastal Zone Enhancement Program was established in 1990 under section 309 of the 
CZMA. The voluntary Coastal Zone Enhancement Grants program encourages state and 
territory coastal management programs to develop program changes or enhancements to 
their federally approved coastal management programs in one or more of nine 
enhancement areas, including wetlands, coastal hazards, public access, marine debris, 
cumulative and secondary impacts, special area management plans, ocean/Great Lakes 
resources, energy and government facility citing, and aquaculture. 

Every five years, states and territories are encouraged to conduct self-evaluations of their 
coastal management programs to assess significant changes in the state’s coastal resources 
and management practices, identify important coastal management needs, and prioritize 
enhancement areas for the state. Based on the assessment, state coastal management 
programs develop five-year strategies in consultation with NOAA’s Office of Ocean and 
Coastal Resource Management to improve management within one or more of the priority 
areas. 293 

Center for Operational Oceanographic Products and Services (CO-OPS) 
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The Center for Operational Oceanographic Products and Services (CO-OPS) and its 
predecessors have gathered oceanographic data along our nation's coasts for over 200 
years to protect life, property, and the environment. Serving both the public and other 
government agencies, CO-OPS is the authoritative source for accurate, reliable, and timely 
water-level and current measurements that support safe and efficient maritime commerce, 
sound coastal management, and recreation. The combined efforts, knowledge, and 
experience of CO-OPS's technicians, scientists, and engineers working to carry out a central 
mission has led to the development of a reliable center of expertise for coastal physical 
oceanography. CO-OPS initiatives include: 

 Supporting coastal zone management: Armed with CO-OPS tide data and analyses, 
coastal zone managers and engineers are well-equipped to plan and successfully 
accomplish beach re-nourishment and marsh restoration projects, as well as guide 
coastal development risk assessments and land-use planning. 

 Assisting coastal hazard mitigation: From monitoring storm tide, to providing 
information for tsunami warning and detection, to distributing real-time data for 
search-and-rescue or oil-spill clean-up operations, CO-OPS provides time-critical 
information that impacts the nation's ability to prepare for and confront coastal 
hazards. 

 Monitoring climate change: Two hundred years of carefully operating the tide and 
water level station network around the U.S. coast and Great Lakes has yielded 
historical data that helps us understand trends in sea level rise, the impact of coastal 
storms and El Nino-type events, and the impact of long-term falling water levels in 
the Great Lakes. 

CO-OPS has been measuring sea level for 150 years, with tide stations operating on all U.S. 
coasts through the National Water Level Observation Network. This data is available on the 
Sea Levels Online website.294 Changes in mean sea level (MSL) have been computed at 128 
long-term water level stations using a minimum span of 30 years of observations at each 
location. These measurements have been averaged by month to remove the effect of high 
frequency phenomena, such as waves and tides, to compute an accurate linear sea level 
trend. The trend analysis has also been extended to a network of global tidal stations 
including 114 additional non-NOAA stations.  

National Geodetic Survey295 

The National Geodetic Survey (NGS) develops and maintains a national system of 
positioning data needed for transportation, navigation, and communication systems; land 
record systems; mapping and charting efforts; and defense operations. The centerpiece of 
this system is the National Spatial Reference System (NSRS). The NSRS is a national 
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coordinate system that defines position (latitude, longitude, and elevation), distances, and 
directions between points; strength of gravitational pull; and how these variables change 
over time. The NSRS maintains a dataset of the national shoreline based on long-term 
water-level observations, which aids in the accurate modeling of storm surge, coastal 
flooding, and pollution movements. 

NOAA Coastal Services Center296 

The NOAA Coastal Services Center partners with state and local organizations to address a 
number of coastal resource management issues, including, in particular, hazards and 
coastal development.   Information dissemination, a key role at the center, is shared in a 
number of ways.  For instance, a state or local organization may contact the center with a 
coastal management issue. These issues vary greatly, from a desire to map oyster beds to a 
need for increased accuracy in flood predictions. The center reaches across NOAA (and 
other organizations and federal agencies when appropriate) to provide the tools, 
information, expertise, or data that might otherwise be unavailable. The center's primary 
areas of expertise include data and information, training, technology, and social science 
tools. Headquartered in Charleston, South Carolina, the organization runs the Coastal 
Climate Adaptation website, which provides a variety of resources including impact 
assessments, case studies, adaptation and action plans, climate science reports, outreach 
materials, policies and legislation, and training and workshop materials searchable by 
category or state.297 

The center is working with the National Weather Service and the Federal Emergency 
Management Agency to provide on-line access to flood severity maps for 17 flood forecast 
locations in southeastern North Carolina and 20 locations in the Gulf of Mexico. These 
maps, based on high-resolution digital elevation data and hydraulic modeling, contain 
visual and interactive information on the extent and severity of floods. The information is 
intended to assist local officials and emergency managers when making evacuation and 
road closure decisions, the siting of infrastructure and future development, and inform 
plans and associated policies.  

Digital Coast Website  

The Digital Coast provides the information needed by those who want to conserve and 
protect coastal communities and natural resources. While the need for good geospatial data 
forms the foundation of the Digital Coast, the basic premise of the site is the understanding 
that data alone are not enough. People need the associated tools, training, and information 
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that turn data into usable information. Digital Coast provides that information in a 
connected, accessible package.298 The NOAA Coastal Services Center built the prototype in 
2008 and then reached out to potential users to provide feedback and guide the 
development of the site. These project partners, whose organizations eventually formed 
the Digital Coast Partnership, let the Center know what issues were most important, what 
type of content they would find most helpful, and the primary barriers they needed 
addressed. 

Available data sets fall into the following categories: benthic, elevation, hydrography, 
imagery, land cover, marine boundaries, and socioeconomics.299 Major data applications 
include coastal inundation and coastal wetland adaptation to sea level rise. The website 
also offers training modules, including “The Roadmap for Adapting to Coastal Risk”, which 
provides instruction and online resources for designing a community assessment and 
planning process that considers coastal risks and vulnerabilities, and identifies strategies 
for adaptation.300 

National Weather Service301 

NOAA’s National Weather Service (NWS) provides a wide variety of climate products and 
services to the public, its constituents, and the business community. This information 
includes high-quality environmental observations, seasonal and inter-annual predictions, 
and local 3-month temperature outlooks. In addition, each NWS field office is staffed with 
one or more Climate Services Focal Points to handle climate-related questions and requests 
for climate information. Since 1890, the NWS Co-operative Observation Program, or COOP, 
has been providing weather and climate observations on a daily basis, relying on nearly 
10,000 volunteers throughout the 50 states, territories and commonwealths. With NWS 
climate data, climate products, and close-working relationships with local NWS offices, 
regional and local communities and partners can improve their preparation and response 
to environmental hazards such as heat waves, drought, and coastal inundation.  

Strategic Plan: Building a Weather-Ready Nation302 

The strategic plan represents the NWS’s effort to anticipate service needs over the next 
couple of decades, project what science and technology support, and establish meaningful 
outcome-oriented goals and objectives tied to the aim of creating a weather-ready nation. 
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New and evolving needs call for the NWS to shift the way they forecast and warn today to 
an impact-based decision support services approach. This new focus includes four 
elements: gaining a better understanding of societal impacts, making information more 
relevant to decision makers, participating directly in governmental decision making 
(especially choices affecting the protection of life and property), and counting on market 
forces to provide diverse decision-support services across the entire economy. Storm 
events and coastal inundation are both listed as high-impact events that the NWS is 
preparing for.  

National Hurricane Center 

The National Hurricane Center (NHC) is a component of the National Centers for 
Environmental Prediction (NCEP) located at Florida International University in Miami, 
Florida. The NHC mission is to save lives, mitigate property loss, and improve economic 
efficiency by issuing the best watches, warnings, forecasts, and analyses of hazardous 
tropical weather and by increasing our collective understanding of these hazards. The 
NHC’s vision is to be America's calm, clear, and trusted voice in the eye of the storm and, 
with its partners, enable communities to be safe from tropical weather threats. The NHC is 
composed of several units. Notably, the storm surge unit, which is part of the Technology & 
Science Branch, forecasts the abnormal rise in sea level accompanying tropical cyclones 
using the Sea, Lake, and Overland Surges from Hurricanes (SLOSH) computer model. 
Notably, the storm surge unit prepares storm surge atlases for use by emergency managers 
in developing evacuation procedures for coastal areas. Additionally, the Storm Surge Unit 
performs post-storm analyses, storm surge model verification, and continually conducts 
education and outreach to alert the users of the dangers of storm surge. 

Office of Marine and Aviation Operations (OMAO)303 

NOAA’s OMAO oversees the nation’s largest civil fleet of research and survey ships and 
aircraft that are used to provide necessary platforms for the study of and response to 
climate change on our nation’s ocean, coastal, and Great Lakes’ environment. OMAO also 
manages the renowned NOAA Dive Center and the NOAA Commissioned Corps, the nation’s 
seventh uniformed service. NOAA’s ships and aircraft are specially modified to support the 
agency’s programs, and carry instrument packages appropriate for NOAA’s missions. 
OMAO conducts missions on a global scale and provides support for climate related 
activities such as weather research, hurricane surveillance, ecosystem management, and 
ocean charting. OMAO’s ship fleet provides hydrographic survey, oceanographic and 
atmospheric research, and fisheries research vessels to support NOAA’s strategic plan and 
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mission. Additionally, NOAA Corps pilots are the only pilots in the world who are trained 
and qualified to fly into hurricanes at dangerously low altitudes. 

Office of Oceanic and Atmospheric Research304 

NOAA’s Office of Oceanic and Atmospheric Research (OAR) is a world leader in advancing 
our understanding of climate and how it affects our health, economy, and future. OAR’s 
climate research focuses on observations, prediction, effects, and outreach. OAR maintains 
global observation networks that monitor the atmosphere, ocean, and ecosystems to 
provide the climate information needed to verify predictive climate models, to assess the 
causes and effects of climate change, and to inform decision-making. For example, a NOAA 
model was used by the IPCC in its Fourth Assessment Report on Climate Change. More than 
120 OAR scientists contributed to the 2007 report and shared in the Nobel Prize. By 
combining expertise in both climate observations and modeling, OAR scientists study the 
effects of climate change, including problems such as carbon monitoring, ocean 
acidification, water resource availability, fire weather frequency and intensity, and severe 
weather events. 

NOAA’s Climate Program Office  

Established in October 2005, NOAA's Climate Program Office (CPO) provides strategic 
guidance and oversight for the agency's climate science and service programs. Designed to 
build knowledge of climate variability and change—and how they affect our health, our 
economy, and our future—the CPO's programs have three main objectives: 

1. Describe and understand the state of the climate system through integrated 
observations, monitoring, and data management; 

2. Understand and predict climate variability and change from weeks to decades to a 
century into the future; and 

3. Improve society's ability to plan and respond to climate variability and change. 

The CPO funds high-priority climate research to advance our understanding of atmospheric 
and oceanic processes as well as climate impacts resulting from drought and other stresses. 
This research is conducted in most regions of the United States and at national and 
international scales, including the Arctic. Recognizing that climate science literacy is a 
prerequisite for putting this new knowledge into action at all levels of society, the CPO also 
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helps to lead NOAA's climate communication, education, and professional development 
training activities. 305 

Sectoral Applications Research Program (SARP)306 

SARP is designed to systematically build an interdisciplinary and expressly applicable 
knowledge base and mechanism for the creation, dissemination, and exchange of climate-
related research findings critical for understanding and addressing resource management 
challenges in vital social and economic sectors (e.g., coastal, water resources, agriculture, 
health, etc.). 

Regional Decision Support Effort (RDS)307 

NOAA's Climate Program has recently established a Regional Decision Support (RDS) effort 
to accelerate the program's interaction with users of climate information and forecasts at 
multiple spatial and geographical scales. The RDS portfolio helps NOAA identify and serve 
the nation's needs for climate information to support decision making through an 
integrated program of research and assessment related to impacts and decision making 
needs, transition of research to operations, and operational production and delivery of 
local and regional climate services that can be utilized to enhance adaptive management 
options. NOAA's RDS activities include efforts managed by the research and operational 
entities of the agency, and involve productive partnerships with other agencies, 
universities, and stakeholders. 

Regional Integrated Sciences and Assessments (RISA)308 

The Regional Integrated Sciences and Assessments (RISA) program supports research that 
addresses complex climate sensitive issues of concern to decision-makers and policy 
planners at a regional level. The RISA research team members are primarily based at 
universities though some of the team members are located at government research 
facilities, non-profit organizations or private sector entities. Traditionally the research has 
focused on fisheries, water, wildfire, and agriculture sectors. The program also supports 
research into climate sensitive public health issues. Recently, coastal restoration has also 
become an important research focus for some of the teams. 
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The Carolinas Integrated Sciences and Assessments’ (CISA) research activities focus on 
three topical areas, drought monitoring and assessment, watershed modeling, and coastal 
climatology. Their work also includes cross-cutting activities related to adaptation and 
adaptive capacity.309  

National Sea Grant College Program310 

The National Sea Grant College Program engages the nation's top universities and research 
institutions in conducting scientific research, education, and extension projects designed to 
better understand and use ocean, coastal, and Great Lakes resources. Sea Grant focuses on 
three major areas: 

 Conducting research to tackle priority problems identified by coastal residents, 
state and local governments, and NOAA and other federal agencies.  

 Recruiting and training undergraduate and graduate students and employing senior 
researchers who form a national brain trust for dealing with coastal economic and 
environmental challenges.  

 Making scientific results available and understandable to resource managers, 
business people, teachers, and coastal residents through K-12 education, 
communication, and extension projects.  

The 30 Sea Grant Programs are a dynamic, national network of participating institutions 
that study aquaculture, aquatic nuisance species, coastal hazards, fisheries and seafood 
safety, coastal community development, and water quality. Sea Grant activities exist at the 
nexus of local, state, national, and sometimes international interests. In this way, local 
needs receive national attention, and a national commitment is fulfilled at the local level. As 
directed by the National Strategic Plan, Sea Grant activities concentrate on four areas, 
including healthy coastal ecosystems; sustainable coastal ecosystems; sustainable coastal 
development; a safe, sustainable seafood supply; and hazard resilient coastal 
communities.311 North Carolina SeaGrant is headquartered at North Carolina State 
University and has offices in Manteo, Morehead City, and Wilmington. 
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Program Planning and Integration312 

NOAA’s Office of Program Planning and Integration (PPI) provides the strategic framework 
that allows NOAA to pursue an integrated approach to climate and other national 
challenges. PPI focuses NOAA’s broad suite of capabilities through strategic planning, 
which encourages NOAA to work toward a mission of science, service, and stewardship. PPI 
also ensures NOAA’s strategy responds to stakeholder priorities through efforts such as 
NOAA’s Regional Collaboration, which supports regionally integrated implementation of 
national priorities. 

NOAA’s Climate Service (proposed) 

NOAA's Fiscal Year (FY) 2012 Budget Request includes a reorganization that brings 
together its existing, albeit widely dispersed climate capabilities under a single line office 
titled the Climate Service. The principal goal of this reorganization is to more efficiently and 
effectively respond to the rapidly increasing demand for easily accessible and timely 
scientific data and information about climate that helps people make informed decisions in 
their lives, businesses, and communities. NOAA provides this to citizens as climate services. 
The Climate Service will allow NOAA to provide a reliable and authoritative source for 
climate data, information, and decision support services, and to more effectively coordinate 
with other agencies and partners. Currently, NOAA is continuing to work with Congress to 
help them understand the details of this proposal as they engage in the formal 
appropriations process for the FY 2012 budget. 

U.S. Integrated Ocean Observing System Program  

Led by NOAA, the U.S. Integrated Ocean Observing System (IOOS) Program brings together 
federal agencies with regional coastal observing systems across the country. IOOS seeks to 
provide coastal communities with accurate estimates of the environmental effects of 
climate variability that can inform community planning and reduce potential hazards.  
Along with NOAA, the IOOS Act identifies two interagency bodies, the National Ocean 
Research Leadership Council and the Interagency Ocean Observation Committee, to carry 
out the specific tasks and requirements of the program. IOOS provides a nationwide 
network of coastal observing systems that are positioned to provide the information 
needed to address broad themes that have been identified by users and stakeholders 
throughout the nation. These themes include marine operations; coastal hazards; climate 
variability and change; and ecosystems, fisheries, and water quality. The State of North 
Carolina is located within the Southeast Coastal Ocean Observing Regional Association 
(SECOORA).  
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5.18 U.S. DEPARTMENT OF HOMELAND SECURITY: FEDERAL EMERGENCY 
MANAGEMENT AGENCY (FEMA) 

FEMA is a federal agency within the Department of Homeland Security whose mission is to 
support citizens and first responders to ensure that as a nation we work together to build, 
sustain, and improve our capability to prepare for, protect against, respond to, recover 
from, and mitigate all hazards. As of October 2011, FEMA maintained 7,474 employees 
across the country, including those at FEMA Headquarters, the ten regional offices, the 
National Emergency Training Center, Center for Domestic Preparedness/Noble Training 
Center, and other locations.313 FEMA also maintains a large on-call disaster assistance 
cadre that stands ready to deploy to post-disaster locales. 

Key Legislation 

 Robert T. Stafford Disaster Relief and Emergency Assistance Act: PL 100-707, signed 
into law November 23, 1988; amended the Disaster Relief Act of 1974, PL 93-288. 
This act constitutes the statutory authority for most federal disaster response 
activities especially as they pertain to FEMA and FEMA programs.314 

 Disaster Mitigation Act of 2000: To amend the Stafford Act to authorize a program 
for predisaster mitigation, to streamline the administration of disaster relief, to 
control the federal costs of disaster assistance, and for other purposes.315  

 National Flood Insurance Act (1968): Established the National Flood Insurance 
Program.  

 Executive Order 1198: Floodplain Management: requires federal agencies to assess 
and limit adverse impacts associated with development in floodplains. 

Flood Insurance and Mitigation Administration316 

The Flood Insurance and Mitigation Administration (FIMA) manages the National Flood 
Insurance Program (NFIP) and a range of programs designed to reduce future losses to 
homes, businesses, schools, public buildings, and critical facilities from floods, earthquakes, 
tornadoes, and other natural disasters. Hazard Mitigation focuses on breaking the cycle of 
disaster damage, reconstruction, and repeated damage. Mitigation efforts provide value to 
the American people by creating safer communities and reducing loss of life and property. 
Mitigation includes such activities as: 

 Complying with or exceeding NFIP floodplain management regulations. 
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 Enforcing stringent building codes, flood-proofing requirements, seismic design 
standards, and wind-bracing requirements for new construction or repairing 
existing buildings. 

 Adopting zoning ordinances that steer development away from areas subject to 
flooding, storm surge, or coastal erosion. 

 Retrofitting public buildings to withstand hurricane-strength winds or ground 
shaking. 

 Acquiring damaged homes or businesses in flood-prone areas, relocating the 
structures, and returning the property to open space, wetlands, or recreational uses. 

 Building community shelters and tornado safe rooms to help protect people in their 
homes, public buildings, and schools in hurricane- and tornado-prone areas. 

FIMA is comprised of three divisions: risk analysis, risk reduction, and risk insurance.  

National Flood Insurance Program317 

The National Flood Insurance Program (NFIP) is managed by FIMA and includes three 
components, flood insurance, floodplain mapping, and flood hazard mapping. Nearly 
20,000 communities across the United States and its territories participate in the NFIP by 
adopting and enforcing floodplain management ordinances to reduce future flood damage. 
In exchange, the NFIP makes federally backed flood insurance available to homeowners, 
renters, and business owners in these communities. Community participation in the NFIP is 
voluntary. 

Under the NFIP, federally subsidized flood insurance is made available to owners of 
property in participating communities. The program requires participating communities to 
adopt certain minimum floodplain management standards (44 CFR 60(A) and (B)). These 
standards are based on official Flood Insurance Rate Maps (FIRMs) that depict the 
community’s flood hazard areas. In addition to providing flood insurance and reducing 
flood damages through floodplain management regulations, the NFIP identifies and maps 
the nation's floodplains. Mapping flood hazards is intended to create a broad-based 
awareness of the flood hazard, provides the data needed for floodplain management 
programs and enables officials to rate flood insurance policies.  
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FEMA uses historical flood data to develop FIRMs. FIRMs divide the floodplain into 
different zones based upon the areas susceptibility to flooding. In order to be eligible for 
the program, FEMA requires that local governments impose regulations in special flood 
hazard areas (SFHAs).  These high-risk areas are subject to a one-percent chance of 
flooding in any given year based upon historical data (this flood zone is also referred to as 
the “base flood” or the “100-year flood”). SFHAs also include A-Zones and V-Zones. V-Zones 
are coastal floodplains that are subject to more severe damage from storm-induced velocity 
wave action. V-Zones are thus more strictly regulated and subject to a different insurance 
rate structure. A-Zones are upland areas or riverine floodplains that are vulnerable to the 
100-year flood, but are not subject to wave action. FEMA also designates areas outside of 
SFHAs that may be at risk in events larger than the base flood, but FEMA does not require 
additional regulations in these areas. These areas, designated as X-Zones (shaded) on flood 
insurance rate maps (FIRMs), represent the “500-year floodplain” or the areas that have 
between a 1 and 0.2-percent annual chance of flooding based upon historical data.318 

Private citizens and insurance agents use FIRMs to locate properties and buildings to 
determine the amount of flood risk and whether flood insurance is required. Community 
officials use FIRMs to administer floodplain management regulations and to mitigate flood 
damage. Lending institutions and federal agencies use FIRMs to locate properties and 
buildings in relation to mapped flood hazards, and to determine whether flood insurance is 
required when making loans or providing grants following a disaster for the purchase or 
construction of a building. 

The NFIP is designed to insurance against current, not future risks (GAO 2011). FEMA uses 
only historical flood data to determine an area’s vulnerability to flooding, which assumes 
static conditions. As a result, a localities’ reliance on FIRMs means that current local 
regulations do not accurately manage the increased risks posed by sea level rise. FIRMs do 
not account for the increased frequency and geographic extent of future flooding, erosion 
and storm surge. As the environment changes due to sea level rise, local governments may 
need to change their current practices of regulating development in order to adapt more 
effectively. 318 The NFIP does not preempt localities from more strictly regulating 

floodplains within their jurisdiction. 

While FEMA is in the process of updating FIRMs on a regular basis, it is not authorized to 
account for long-term erosion. The National Flood Insurance Act of 1968, as amended, 
authorizes FEMA to enable persons to buy insurance against losses arising from flood. The 
statute defines flood as including sudden, flood-event-triggered collapses or subsidence of 
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land along the shore of a body of water, but the statute’s definition of flood does not include 
the gradual, long-term erosion that may endanger coastal communities.319 

Community Rating System320 

The NFIP’s Community Rating System (CRS) is a voluntary incentive program that 
recognizes and encourages community floodplain management activities that exceed NFIP 
requirements. As a result, flood insurance premium rates are discounted to reflect the 
reduced flood risk resulting from the community actions meeting the three goals of the 
CRS: reduce flood losses, facilitate accurate insurance rating, and promote the awareness of 
flood insurance. For CRS-participating communities, flood insurance premium rates are 
discounted in increments of 5%. Communities may use CRS premium discounts to increase 
political support for new floodplain regulations.321  

The CRS includes 18 credible activities, organized under four categories, including public 
information, mapping and regulations, flood damage reduction, and flood preparedness. 
Communities participating in the CRS are required to use the FEMA Elevation Certificate, 
an official record showing that new buildings and substantial improvements in all 
identified SFHAs are properly elevated.322 The CRS also gives credit for the mapping and 
management of coastal erosion hazards, as described in the CRS Credit for Management of 
Coastal Erosion Hazards manual.323   

Elevation Certificate324 

Communities must require that all new construction and substantial improvements of 
residential structures within Zones A1-30, AE and AH Zones as depicted on the 
community's FIRM have the lowest floor (including basement) elevated to or above the 
Base Flood Elevation (BFE). Common elevation techniques include elevation on fill; 
elevation on piles, piers or columns; and elevation on extended foundation walls. 

A community's permit file must have an official record that shows new buildings and 
substantial improvements in all identified SFHAs are properly elevated. FEMA encourages 
communities to use the Elevation Certificate developed by FEMA to fulfill this requirement 
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since it also can be used by the property owner to obtain flood insurance. Communities 
participating in the Community Rating System are required to use the FEMA Elevation 
Certificate. 

Repetitive Loss Properties325 

Repetitive loss properties (RLP’s) are those that have been the subject of two or more 
flood-claims payments greater than $1,000 each in any 10-year period. Severe repetitive 
loss properties are those that have been the subject of at least four payments of more than 
$5,000 each or two or more payments that cumulatively exceed the property’s value. In 
dealing with RLPs, FEMA’s main focus is on efforts to reduce their risk of future flooding, 
not their premiums. NFIP premiums are not based on the loss experienced by individual 
properties, and most RLPs are not targeted for special rates as a group. The average 
premium paid on policies that insure RLPs is higher than in the NFIP as a whole, mainly 
because those policies are more concentrated in high-risk coastal locations.326  

FEMA offers premium discounts to mitigate an RLP’s risk of future flooding. Risk may be 
mitigated in several ways, including elevation, acquisition and demolition, acquisition and 
relocation, dry flood-proofing or building localized flood-control measures. These efforts 
are primarily voluntary. FEMA does have some authority to raise premium rates for 
property owners who refuse mitigation offers made by local authorities, such as an offer to 
elevate the property, in connection with the severe repetitive loss pilot program. However, 
despite grant programs, FEMA has some limitations on its ability to compel owners of 
repetitive loss properties to undertake flood mitigation efforts. Specifically, FEMA is 
prohibited from charging more than the current full rate and is not allowed to discontinue 
coverage for those that refuse mitigation offers.326 

NFIP Grandfathering Rule327 

The NFIP Grandfathering Rule was created in order to recognize property owners who 
carried a policy before updated maps became effective or built to the correct standards 
relative to the flood map in effect at the time of construction. These properties do not have 
to comply with NFIP’s updated minimum design requirements and may keep their lower 
flood insurance rates. This rule can result in significant cost savings to policyholders 
compared to a potentially higher premium rate that results from a flood map revision. 
However, under FEMA’s “50 percent rule,” buildings must be rebuilt to conform to NFIP 
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minimum standards if they are damaged to such an extent that the costs of repair will 
exceed 50 percent of the pre-damage market value of the structure.328  

Preferred Risk Policy Eligibility Extension 

If a building in a moderate-to-low flood risk flood zone was newly mapped into a high-risk 
Special Flood Hazard Area and was secured with a federally regulated or insured loan, 
lenders may require the purchase of flood insurance. While the property owner may have 
been able to buy a lower-cost Preferred Risk Policy (PRP) before the new flood maps 
became effective, any policy purchased after the map revision would have to be rated at 
more expensive standard rates. Recognizing the financial burden this places on affected 
property owners and that updating flood maps is continuing with FEMA’s new Risk MAP 
effort, FEMA is extending the eligibility of writing the lower-cost PRP for two policy years 
after a revised flood map’s effective date. At the end of the extended eligibility period, 
policies on these buildings must be written as standard rated policies; however, there are 
additional rating options available, which could result in additional savings (e.g., 
grandfathering, elevation rating, higher deductible).  

This extension provides affected property owners additional time to save and prepare for 
paying for the full risk premium in two years. The two-year extension also provides more 
time for the communities to upgrade flood control structures to meet FEMA standards and 
reduce the flood risk.329 

Flood Map Modernization Program  

The goal of Flood Map Modernization (Map Mod) was to deliver reliable digital flood 
hazard data and maps in a GIS format to 92% of the nation’s population. The updated maps 
provide significantly improved horizontal accuracy of the floodplain boundaries and 
focused investments in vertical accuracy. These maps are used for floodplain management 
purposes, to determine premium rates for the NFIP, and to inform hazard mitigation plans. 
In concert with the delivery of those products, FEMA has built a robust program 
management infrastructure; state-of-the-art map production processes; strong 
partnerships with other federal agencies, states, and local governments; and a web-based 
information platform.  
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Digital FIRM (DFIRM) Databases have been completed for a number of communities and 
counties. Sample DFIRMs are available on the FEMA website. The Standard DFIRM 
Database is designed to provide the user with the ability to determine the flood zone, base 
flood elevation, and the floodway status for a particular location. The database also has 
NFIP community information, map panel information, cross section and hydraulic structure 
information, Coastal Barrier Resource System information (if applicable), and base map 
information like road, stream, and public land survey data.330 

Risk Mapping, Assessment, and Planning (Risk MAP) 

Beginning in FY09, FEMA transitioned from Map Mod to the Risk Mapping, Assessment, and 
Planning (Risk MAP) program. The vision for Risk MAP is to deliver quality data that 
increases public awareness and leads to action that reduces risk to life and property. Risk 
MAP builds on flood hazard data and maps produced during the Map Mod program. To 
achieve this vision, FEMA will transform its traditional flood identification and mapping 
efforts into a more integrated process of accurately identifying, assessing, communicating, 
planning, and mitigating flood related risks. Risk MAP addresses gaps in flood hazard data 
to form a solid foundation for risk assessment and floodplain management, and to provide 
state, local, and tribal entities with information needed to mitigate flood-related risks. 

Cooperating Technical Partners Program331  

With over 20,000 communities in the NFIP, keeping flood hazard maps current presents a 
significant challenge. The Cooperating Technical Partners (CTP) Program is an innovative 
approach to creating partnerships between FEMA and participating NFIP communities, 
regional agencies, state agencies, native American tribes, and universities that have the 
interest and capability to become more active participants in the FEMA flood hazard 
mapping program. North Carolina has been designated the first Cooperating Technical 
State.  As part of this commitment, the State of North Carolina has taken on the 
responsibility to develop and update the state’s FIRMs. 

Mitigation Assessment Team Program332 

The Mitigation Assessment Team (MAT) Program works to improve codes and standards, 
designs, methods, and materials used for new construction and post-disaster repair and 
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recovery. Under the MAT Program, FEMA draws on the combined resources of a federal, 
state, local, and private sector partnership to assemble and quickly deploy teams of 
investigators. These investigators evaluate the performance of buildings in response to the 
effects of hazards, conduct field investigations at disaster sites, and work closely with local 
and state officials to develop hazard mitigation recommendations. The recommendations 
address improvements in building design and construction, code development and 
enforcement, and mitigation activities that will lead to greater resilience in response to 
future hazard events. The transfer of information by FEMA to state and local governments 
and the private sector is critical to this process. FEMA employs a variety of methods to 
disseminate this information including technical manuals, fact sheets, workshops, public 
handbooks, and field-deployable training.333  

Coastal Construction Manual334 

FEMA’s Coastal Construction Manual, updated in August 2011, provides guidance for 
designing and constructing residential buildings in coastal areas that are more resilient to 
the damaging effects of natural hazards. The focus of the manual is on new residential 
construction and substantial improvement or repairs of substantially damaged residential 
buildings. Sea level rise is discussed as a coastal hazard, with medium- and long-term 
increases in water levels leading to increases in the damage-causing potential of coastal 
flood and storm events and causing a permanent horizontal recession of the shoreline. To 
promote best practices, portions of the manual recommend techniques that exceed the 
minimum requirements of model building codes; design and construction standards; and 
federal, state, and local regulations. 

The document warns that coastal FIRMs do not incorporate the effects of long-term erosion 
and that current mapped coastal areas may underestimate the extent and magnitude of 
actual flood hazards. Furthermore, as FIRMs are often several years old, designers should 
determine whether the FIRM still accurately represents flood hazards associated with the 
site under present day base flood conditions. It recommends that designers investigate 
potential sea level rise and determine whether projected sea level changes will increase 
flood hazard at a particular site. The manual refers to NOAA for determining historical 
rates of sea level rise and the Army Corps of Engineers for information on how to use data 
and projections for planning purposes. It is further recommended that if a current flood 
hazard assessment is updated, it should account for short- and long-term erosion, bluff 
stability, sea level rise, and storm-induced erosion.  

State Multi-Hazard Planning Guidance335 
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FEMA developed the State Mitigation Planning “Blue Book” to help states better understand 
the FEMA mitigation planning regulations cited in the Code of Federal Regulations (CFR) at 
Title 44, Chapter 1, Part 201 (44 CFR Part 201). FEMA prepared the Blue Book with two 
major objectives. First, it is designed to help federal reviewers evaluate mitigation plans 
from states in a fair and consistent manner. Second, the Blue Book is intended to help 
States develop new mitigation plans or modify existing ones in accordance with federal 
requirements. The state and local Blue Books incorporate feedback provided to FEMA by 
state, local, and native American tribal officials, and address issues that have arisen since 
the initial guidance was developed. FEMA continues to monitor the progress of entities as 
they develop their plans, working in partnership with to help ensure their success.  The 
Blue Book states that state plans should include information on the probability of future 
hazard events. Potential hazards include coastal erosion, coastal storms, hurricanes, and 
flooding. FEMA is currently in the process of revising the planning guidance to include a 
greater emphasis on best practices. 

Hazard Mitigation Assistance Programs336 

FEMA’s Hazard Mitigation Assistance (HMA) grant programs provide funding for eligible 
activities that reduce disaster losses and protect life and property from future damages. 
FEMA’s HMA grants are provided to eligible states, native American tribes, and territories 
that, in turn, provide subgrants to local governments and communities. These 
subapplications are submitted to FEMA for consideration of funding. In North Carolina, 
these programs are administered by the state Division of Emergency Management.  

 Hazard Mitigation Grant Program: The HMGP assists states and local communities in 
implementing long-term mitigation measures following a Presidential Disaster 
Declaration. The HMGP can be used to fund projects to protect either public or 
private property so long as the projects in question fit within the state and local 
government's overall mitigation strategy (e.g. local mitigation plans) for the disaster 
area. The project must also comply with program guidelines.  

 Flood Mitigation Assistance: The FMA program seeks to implement cost-effective 
measures that reduce or eliminate the long-term risk of flood damage to buildings, 
homes, and other structures insured under the National Flood Insurance Program.  

 Pre-Disaster Mitigation: The PDM program seeks to provide funds for hazard 
mitigation planning and the implementation of mitigation projects prior to a 
disaster event. Funding these plans and projects reduces overall risks to the 
population and structures, while also reducing reliance on hazard mitigation 
funding following federally declared disasters. 
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 Repetitive Flood Claims: seeks to reduce or eliminate the long-term risk of flood 
damage to structures insured under the National Flood Insurance Program that 
have had one or more claim payment(s) for flood damages.  

 Severe Repetitive Loss Pilot Program: The Severe Repetitive Loss Pilot Program 
seeks to reduce or eliminate the long-term risk of flood damage to severe repetitive 
loss residential properties and the associated financial drain on the National Flood 
Insurance Fund (NFIF).  

Examples of projects that can be funded by the HMGP include, but are not limited to:337 

 Acquisition of real property for willing sellers and demolition or relocation of 
buildings to convert the property to open space use (see Property Acquisition 
Projects below) 

 Retrofitting structures and facilities to minimize damages from high winds, 
earthquake, flood, wildfire, or other natural hazards 

 Elevation of flood-prone structures 

 Development and initial implementation of vegetative management programs 

 Minor flood control projects that do not duplicate the flood prevention activities of 
other federal agencies 

 Localized flood control projects, such as certain ring levees and floodwall systems, 
that are designed specifically to protect critical facilities  

 Post-disaster building code related activities that support building code officials 
during the reconstruction process   

 Eligible HMGP projects vary by state as it is up to the state to identify the types of 
hazard mitigation projects it will consider in its State Hazard Mitigation Plan. 

Property Acquisition Programs338 

Property acquisition programs or “buyout” projects, while 75 percent funded by FEMA, are 
administered by state and local communities. FEMA does not buy houses directly from 
property owners—the state and local communities work together to identify areas where 
buyouts make the most sense and the structures in these locales meet eligibility 
requirements. Individuals may not apply directly to the state, but the community may 
sponsor an application on their behalf. Buyouts represent an important way to reduce the 
risk of future disasters. In a property acquisition project, the community buys private 
property, acquires title to it, and then clears the property. By law, that property must be 
maintained as open space in perpetuity. The community can use it to create public parks, 
wildlife refuges, etc. but it cannot sell it to private individuals nor develop it.  In one of the 
largest acquisition projects in North Carolina, the town of Kinston received federal funding 
through the acquisition program following Hurricane Floyd.  The funding was used as part 
of a larger effort to support downtown revitalization, clear the floodplain of development 
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and return the floodplain to its natural state, reduce point source pollution, and extended 
local and regional greenway recreational corridors.339  

Public Assistance Grants Program340  

Through the PA Program, FEMA provides federal disaster grant assistance for debris 
removal, emergency protective measures, and the repair, replacement, or restoration of 
disaster-damaged, publicly owned facilities and the facilities of certain non-profits. 
Through the PA “406 Program” funds can be used to protect damaged facilities from future 
events by providing assistance for hazard mitigation measures during the recovery 
process.  The degree to which the 406 program is used varies widely across the country 
due to the length of time it takes to determine project eligibility and implement the 
program following federally-declared disasters.  

National Flood Insurance Reform Working Group341 

After more than a decade of seeking input, identifying issues, and undergoing studies, 
FEMA believes that the time has come to undertake a critical review of the NFIP. With 
Congress considering reform of the program, FEMA is prepared to assist decision-makers 
by providing a comprehensive analysis that addresses issues of immediate concern and 
establishes a solid foundation for the NFIP’s future. Following the first three phases of the 
analysis process, the Working Group concluded that reform is needed, but have not yet 
decided on the best way forward.  

The Working Group believes that the reform effort should focus on developing a hybrid 
policy that integrates the NFIP with select elements from community based insurance, 
federal assistance, and privatization models. If designed properly, such a hybrid policy has 
the potential to leverage the unique strengths of each policy option to meet the public's 
need for flood insurance in a more effective, efficient, and equitable manner. Accordingly, 
the Working Group has initiated Phase IV of the reform process with the intent to 
recommend a fully articulated consensus-based policy. 

Flood Recovery Maps 

Flood Recovery Maps are developed following federally-declared disasters and are 
intended to help state and local officials, as well as homeowners, to identify existing and 
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increased flood hazards caused by the storm, and to use this information during recovery 
and redevelopment to avoid future flood damages. The maps, which incorporate the latest 
data and technical approaches available at the time, are intended for advisory purposes 
and do not supersede effective Flood Insurance Rate Maps.  However, the state and 
communities may choose to adopt the flood recovery maps as a way to inform the post-
disaster permitting process and the siting of new construction until the new FIRMS are 
adopted.  

FEMA Enterprise GIS Services342 

The Enterprise GIS Services’ primary mission is administration, coordination, collection, 
and dissemination of geographic information for FEMA and the Emergency Management 
Community under Emergency Support Function #5 (Information and Planning) of the 
National Response Framework and in support of the Robert T. Stafford Disaster Relief and 
Emergency Assistance Act (PL 93-288) as amended. Their current concept of operations 
includes a full range of GIS services that are provided to all FEMA program offices that 
encompasses geospatial analytics through the Mapping and Analysis Center (MAC) and 
deployable GIS technology through the Deployable Emergency GIS program (DEGS). In the 
near future, the FEMA Enterprise GIS Services will be offering online discovery capabilities 
for finding FEMA GIS data that includes presidential disaster declaration areas, imagery 
derived products for declared disasters, and other publically available programmatic and 
event data. 

Environmental Planning and Historic Preservation Program343  

The Environmental Planning and Historic Preservation (EHP) program integrates the 
protection and enhancement of environmental, historic, and cultural resources into FEMA's 
mission, programs, and activities; ensures that FEMA's activities and programs related to 
disaster response and recovery, hazard mitigation, and emergency preparedness comply 
with federal environmental and historic preservation laws and executive orders; and 
provides environmental and historic preservation technical assistance to FEMA staff; local, 
state, and federal partners; and grantees and subgrantees. 

5.19 U.S. DEPARTMENT OF AGRICULTURE 

The U.S. Department of Agriculture (USDA) is the lead federal agency focused on 
agricultural issues including food, natural resources, and related topics based on sound 
public policy, the best available science, and efficient management.  
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Key Legislation 

 Watershed Protection and Flood Protection Act of 1954: Authorizes technical and 
financial assistance to state and local governments for planning and installing 
watershed projects to address natural resource issues such as flooding and 
sedimentation.  
 

2010-2015 Strategic Plan 

USDA’s Strategic Plan lays out four goals that articulate the Department’s priorities. These 
goals contain 14 objectives that describe the department’s major programmatic policies 
and cover the myriad programs and services that USDA administers. USDA’s strategic goals 
mirror the Department’s commitment to provide service and state-of-the-art science 
through consistent management across the Department. Specifically, Strategic Goal 2 is to 
“ensure our national forests and private working lands are conserved, restored, and made 
more resilient to climate change, while enhancing our water resources.”  

USDA Policy Statement on Climate Change Adaptation 

The USDA has recently issued a Departmental Regulation on Climate Change Adaptation as 
a response to Section 16 of E.O. 13514 that calls for federal agencies to implement climate 
change adaptation planning. The policy establishes a USDA-wide directive to integrate 
climate change adaptation planning and actions in USDA programs, policies, and 
operations. 

Climate Change Program Office344 

The Climate Change Program Office (CCPO) operates within the Office of the Chief 
Economist and functions as the department-wide coordinator of agriculture, rural and 
forestry-related global change program, and policy issues facing USDA. The office ensures 
that USDA provides objective analytical assessments of the effects of climate change and 
proposed adaptation strategies. The office also serves as USDA's focal point for climate 
change issues and is responsible for coordinating activities with other Federal agencies, 
interacting with the legislative branch on climate change issues affecting agriculture and 
forestry, and representing USDA on U.S. delegations that participate in international 
climate change discussions.   
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The Effects of Climate Change on Agriculture, Land Resources, Water Resources, and 
Biodiversity in the United States (SAP 4.3) 344 

This report provides an assessment of the effects of climate change on U.S. agriculture, land 
resources, water resources, and biodiversity. It is one of a series of 21 Synthesis and 
Assessment Products (SAP) that are being produced under the auspices of the U.S. Climate 
Change Science Program (CCSP). This SAP builds on an extensive scientific literature and 
series of recent assessments of the historical and potential impacts of climate change and 
climate variability on managed and unmanaged ecosystems and their constituent biota and 
processes. It discusses the nation’s ability to identify, observe, and monitor the stresses 
that influence agriculture, land resources, water resources, and biodiversity, and evaluates 
the relative importance of these stresses and how they are likely to change in the future. It 
identifies changes in resource conditions that are now being observed, and examines 
whether these changes can be attributed in whole or in part to climate change. The general 
time horizon for this report includes the recent past through 2030-2050, although longer-
term results, including those projected out to 2100 are also considered. Sea level rise and 
increased coastal storm intensity are discussed as threats to coastal vegetation and 
watersheds (p. 162).   

USDA Climate Change Science Plan345 

The USDA Climate Change Science Plan (the Science Plan) provides a guide for the 
department and its stakeholders, enabling a clear and consistent consideration of current 
and potential investments in climate change science-related activities. This plan presents 
an overview of the critical questions facing the department’s agencies as they relate to 
climate change and offers a framework for assessing priorities to ensure consistency with 
USDA’s role in the federal government’s broader U.S. Global Change Research Program 
(USGCRP) and related efforts. The Science Plan identifies important roles and 
responsibilities of USDA agencies and areas that USDA agencies are reliant on other 
programs for assistance and inter-agency collaboration. Research efforts may include 
examining the effects of climate change on wetlands and coastal ecosystems and their 
contributions to water quality, coastal storm surge protection, fish and wildlife habitat, and 
carbon sequestration. Climate change research within USDA is focused on the effects of 
increased greenhouse gas emissions. “Assessments of sea-level rise and threats to coastal 
zones, including wetland loss and aquaculture systems” are areas of research that is 
beyond the scope of USDA research programs and capacities (USDA Climate Change 
Science Plan, p. 8). 

U.S. Forest Service 
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The U.S. Forest Service (FS), which is part of the USDA, administers programs tied to the 
application of sound conservation and utilization practices of the national forests and 
national grasslands, for promoting these practices on all forest lands through cooperation 
with states and private landowners, and for carrying out extensive forest and range 
research.346 The Forest Services’ responsibilities include, overseeing the stewardship of 
193 million acres of national forests and grasslands; maintaining partnerships with states, 
tribes, and private landowners; assisting communities and owners of 430 million acres of 
forest lands including those held by private, tribal, and federal agency stakeholders, 
fostering international cooperation, and conducting research and development to provide 
science and management tools to advance forest management goals. 

Strategic Framework for Responding to Climate Change 

This document provides a strategic framework for the Forest Service to guide current and 
future actions designed to meet the challenges associated with climate change. Strategies 
used to address climate change encompass two components, including facilitated 
adaptation, which refers to actions to adjust to and reduce the negative impacts of climate 
change on ecological, economic, and social systems; and mitigation, which refers to actions 
to reduce emissions and enhance sinks of greenhouse gases, so as to decrease inputs to 
climate warming in the short term and reduce the long term effects of climate change. 

Forest Service Global Change Research Strategy 2009-2019347 

In keeping with the research goals of the U.S. CCSP, the Forest Services’ research and 
development agenda helps define climate change policy and develop best management 
practices for forests (both rural and urban) and grasslands in order to sustain ecosystem 
health, optimize ecosystem services (“adaptation”), and increase carbon sequestration 
(“mitigation”), under changing climate conditions. The fundamental research focus of the 
FS Global Change Research Strategy is to increase our understanding of forests, woodlands, 
and grasslands ecosystems so that they can be managed in a way that sustains and 
provides ecosystem services for future generations. 

National Roadmap for Responding to Climate Change 

The Forest Services’ National Roadmap builds on the strategic framework and identifies 
short- and long-term actions to reduce climate change risks to our nation’s forests and 
grasslands. Based on regional guidance, individual units can apply this roadmap in practice, 
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using a performance scorecard to track local implementation. The Forest Service will hold 
itself accountable for progress under this roadmap based on four guiding dimensions, 
including agency or organizational capacity, partnerships and conservation education, 
adaptation, and mitigation. 

Water, Climate Change, and Forests: Watershed Stewardship for a Changing Climate 
Report348 

This report describes adaptation opportunities associated with forest management in the 
context of water and aquatic ecosystems. The first two sections describe the importance of 
forests to the nation’s water resources and summarize observed and projected effects of 
climate change on the hydrologic cycle and forested watersheds. Later sections outline a 
framework for response, focused on thinking, collaborating, and acting. Increased 
storminess and sea level rise are discussed as effects of climate change that could directly 
affect forest ecosystem services.  

Climate Change Resource Center349 

The Climate Change Resource Center (CCRC) is a reference website for resource managers 
and decisionmakers who need information and tools to address climate change through 
planning and project implementation. Changing climates have already catalyzed the 
modification of environments throughout the United States, and future effects are expected 
to increase over time. Although future scenarios are daunting, managers can do much to 
promote adaptation to climate change and encourage the reduction of human effects on 
climate. The CCRC addresses the manager's question "What can I do about climate change?" 
by providing information about basic climate sciences and compiling knowledge, resources, 
and support for adaptation and GHG mitigation strategies. The site offers educational 
information, including basic science modules that explain climate and climate impacts, 
decision-support models, maps, simulations, case studies, and toolkits. The site is a joint 
project of the Forest Service Research Stations and the Environmental Threat Assessment 
Centers (WWETAC/EFETAC). 
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Southern Forest Futures Project350 

The Southern Forest Futures Project (SFFP) is a multi-year research effort that analyzes 
and forecasts probable changes in southern forests between 2010 and 2060. It builds on 
the Southern Forest Resource Assessment completed in 2002 and addresses a set of 
contemporary issues surrounding forests in the South. Using computer modeling and 
cutting-edge scientific analysis, SFFP presents a range of plausible futures or scenarios of 
the South’s forests based on a variety of influences such as urbanization, bioenergy, climate 
change, land ownership changes, and invasive species. Forecasts provide a foundation for 
examining several broad “meta-issues” affecting southern forests, including fire, bioenergy, 
water supply, and wildlife. The overall goal of SFFP is to inform land management 
strategies, policy discussions, and program decisions with the clearest understanding of the 
potential long-term implications of changes in forests located in the 13 southern states. The 
research project was chartered by the USDA Forest Service Southern Region, the Forest 
Service’s Southern Research Station, and the Southern Group of State Foresters. 

The Climate Change Section of the SFFP’s Draft Study Plan (2009) directs future research 
efforts to examine the effects of sea level rise on coastal forests in the Mississippi Alluvial 
Valley. Coastal plain (including Coastal North Carolina) research efforts include examining 
the effects of wetland loss on storm mitigation, saltwater tolerant species/selections in 
coastal restoration, and saltwater incursion and regeneration and reestablishment of 
cypress forests.  

National Institute for Food and Agriculture351 

The National Institute of Food and Agriculture (NIFA) is an agency within the USDA. 
Congress created NIFA through the Food, Conservation, and Energy Act of 2008. NIFA 
replaced the former Cooperative State Research, Education, and Extension Service 
(CSREES), which had been in existence since 1994. NIFA's mission is to advance our 
knowledge surrounding agriculture, the environment, human health and well being, and 
communities by supporting research, education, and extension programs located in the 
Land Grant University system and other partner organizations. NIFA doesn't perform 
actual research, education, and extension but rather helps fund it at the state and local level 
and provides program leadership in these areas. The NIFA’s Aquaculture Program provides 
leadership and funding for aquaculture research, technology development, and extension 
programs. 
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Farm Service Agency352 

The Farm Service Agency’s (FSA) responsibilities are organized into five areas, including 
farm programs, farm loans, commodity operations, management, and state operations. The 
agency continues to provide America's farmers with a strong safety net through the 
administration of farm commodity programs. FSA also implements ad hoc disaster 
programs. FSA's long-standing tradition of conserving the nation's natural resources 
continues through the Conservation Reserve Program. The agency provides credit to 
agricultural producers who are unable to receive private, commercial credit. FSA places 
special emphasis on providing loans to beginning, minority, and women farmers and 
ranchers. Its commodity operations division purchases and delivers commodities for use in 
humanitarian programs at home and abroad. FSA programs help feed America's school 
children and hungry people around the globe. Additionally, the agency supports the 
nation's disabled citizens by purchasing products made by these persons. 

Emergency Conservation Program   

The Emergency Conservation Program (ECP) provides funding for farmers and ranchers to 
rehabilitate farmland damaged by wind erosion, floods, hurricanes, or other natural 
disasters, and for carrying out emergency water conservation measures during periods of 
severe drought.  In order to be eligible for this program, the disaster must create new 
conservation problems, which, if not treated, would impair or endanger the land, materially 
affect the productive capacity of the land, represent unusual damage which, except for 
wind erosion, is not the type likely to recur frequently in the same area, and be so costly to 
repair that federal assistance is or will be required to return the land to productive 
agricultural use. 

Conservation Reserve Program353 

The Conservation Reserve Program (CRP) is a voluntary program designed to assist 
agricultural landowners. The CRP offers annual rental payments and cost-share assistance 
to establish long term, resource-conserving covers on eligible farmland. The Commodity 
Credit Corporation (CCC) makes annual rental payments based on the agriculture rental 
value of the land, and it provides cost-share assistance for up to 50 percent of the 
participant's costs in establishing approved conservation practices. Participants enroll in 
CRP contracts for 10 to 15 years. CRP protects millions of acres of American topsoil from 
erosion and is designed to safeguard the nation's natural resources. By reducing water 
runoff and sedimentation, CRP protects groundwater and helps improve the condition of 
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lakes, rivers, ponds, and streams. Acreage enrolled in the CRP is planted in resource-
conserving vegetative covers, making the program a major contributor to increased 
wildlife populations in many parts of the country. 

National Resources Conservation Service354 

Originally established by Congress in 1935 as the Soil Conservation Service (SCS), the 
National Resources Conservation Service (NRCS) has expanded to become a conservation 
leader for all natural resources, ensuring private lands are conserved, restored, and more 
resilient to environmental threats like climate change. Seventy percent of the land in the 
United States is privately owned, making stewardship by private landowners critical to the 
health of the nation’s environment. NRCS works with landowners through conservation 
planning and assistance designed to benefit the soil, water, air, plants, and animals that 
result in productive lands and healthy ecosystems. 

Emergency Watershed Protection Program355 

The NRCS Emergency Watershed Protection (EWP) program helps protect lives and 
property threatened by natural disasters such as floods, hurricanes, tornadoes, and 
wildfires. The program provides technical and financial assistance to preserve life and 
property threatened by excessive erosion and flooding. Owners, managers, and users of 
public, private, or tribal lands are eligible for EWP assistance if their watershed area has 
been damaged by a natural disaster.  

Emergency Watershed Protection Program – Floodplain Easements  

The NRCS Emergency Watershed Protection Program Floodplain Easements provides for 
the purchase of floodplain easements as an emergency measure. Floodplain easements 
restore, protect, maintain, and enhance the functions of the floodplain; conserve natural 
values including fish and wildlife habitat, water quality, flood water retention, ground 
water recharge, and open space; reduce long term federal disaster assistance; and 
safeguard lives and property from floods, drought, and erosion. 

Wetlands Reserve Program356 

The Wetlands Reserve Program (WRP) offers landowners the opportunity to protect, 
restore, and enhance wetlands on their property.  The USDA Natural Resources 
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Conservation Service (NRCS) provides technical and financial support to help landowners 
with their wetland restoration efforts.  The NRCS goal is to achieve the greatest wetland 
functions and values, along with optimum wildlife habitat on every acre enrolled in the 
program.  This program offers landowners an opportunity to establish long-term 
conservation and wildlife protection practices. 

5.20 U.S. DEPARTMENT OF DEFENSE 

The Secretary of Defense is the principal defense policy advisor to the President. Under the 
direction of the President, the Secretary exercises authority, direction, and control over the 
Department of Defense. The Department of Defense is America's oldest and largest 
government agency, and it includes the Army, Navy, and Marine Corps.  

Highlights of Existing Plans & Programs 

Quadrennial Defense Review Report 2010357 

 The Quadrennial Defense Review is focused on four specific goals, including security 
assistance, defense acquisition, the defense industrial base, and energy security & climate 
change. Climate change will affect the DOD in two broad ways. First, it will shape the 
operating environment, roles, and missions the DOD will undertake. Second, climate 
change will impact its facilities and capabilities. The Department already performs 
environmental stewardship at its facilities, and works to meet sustainability goals. The QDR 
recommends the DOD continue to incorporate geostrategic and operational energy 
considerations into force planning, requirements development, and acquisition processes. 

DOD Natural Resources Program: Enabling the Mission, Defending the Resources358 

The DOD Natural Resources Conservation: Legacy Program sponsored the Climate Change 
Tools for Adapting Management Strategies workshop359 at the 2010 National Military Fish 
and Wildlife Association (NMFWA) Annual Meeting. The goal of this workshop was to 
inform interested personnel whose work relates to DOD natural resources issues about 
tools that can be used to help adapt management strategies in light of climate change. 

 

                                                 
357 http://www.defense.gov/qdr/images/QDR_as_of_12Feb10_1000.pdf 
358 http://www.dodnaturalresources.net/  
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U.S. Army Corps of Engineers 

Through its Civil Works directorate, the U.S. Army Corps of Engineers provides 
comprehensive engineering, management, and technical support services for hundreds of 
water-related projects, which protect and restore the environment, enhance the nation's 
economic prosperity and global competitiveness, and improve the quality of life of all 
Americans. Planning assistance is also provided to states and other non-federal entities as 
part of a comprehensive strategy focused on the management of water resources, including 
pollution abatement works. 

The Civil Works directorate has eight primary focus areas, including recreation, emergency 
preparedness and response, flood control, navigation, environment, hydropower, water 
supply, and regulation. The directorate also provides support to the Army, in peacetime 
pursuits and during national emergencies and is playing a key role in homeland security. 
The directorate employs approximately 37,000 people worldwide.360 The North Carolina 
state district office is located in Wilmington, NC. 

Highlights of Existing Plans and Programs 

Field Research Facility 

Located on the Atlantic Ocean near the town of Duck, North Carolina, The Field Research 
Facility (FRF) is an internationally recognized coastal observatory. Instruments at the 
facility constantly record the changing waves, winds, tides, and currents. Central to the 
facility is a 560m long pier and a number of specialized vehicles. The FRF was established 
in 1977 by the U.S. Army Corps of Engineers and is part of the Field Data Collection and 
Analysis Branch, headquartered in Vicksburg, MS.361 

Flood Risk Management  

One of the primary missions of the U.S. Army Corps of Engineers is flood risk management.  
Through effective planning, forecasting, and preparation, the Corps is working to help 
communities prevent floods where possible and to reduce the loss of lives and economic 
and environmental impacts when they do occur. The Corps also is involved in flood 
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emergency response.362 

Floodplain Management Services Program 

The Floodplain Management Services Program carried out in the Wilmington office offers a 
variety of free services to the state as well as its counties and cities.  Floodplain information 
and technical assistance is provided for the prudent use of land subject to flooding from 
streams, lakes, and the ocean.  General technical services include the provision of flood and 
floodplain related data on topics such as flood formation and timing, flood depth or stage, 
floodwater velocity, extent of flooding, duration of flooding, flood frequency, obstructions 
to flood flows, regulatory floodways, natural and cultural resource values, and flood loss 
potentials before and after the implementation of floodplain management measures.363 

National Shoreline Management Study364 

The National Shoreline Management Study (NSMS) describes physical coastal processes 
and current policies relating to shore restoration. It provides recommendations about 
shoreline management policies and the use of a systems approach to sediment 
management. Study activities include:  

 Developing a national assessment that describes the extent of, and the environmental and 
economic effects of, erosion and accretion on the shores of the United States. 

 Producing a report on the systematic movement of sand and other sediments. 

 Formulating recommendations on the use of a systems approach to shoreline management 
and roles for Federal and non-Federal agencies. 

Shore Protection365,366 

The Corps of Engineers carries out shore protection projects at the request of local 
sponsors, as authorized and funded by Congress. Projects are performed only on publicly 
accessible beaches, and only after thorough studies have determined a positive cost to 
benefit ratio exists. Although Corps projects provide benefits such as shoreline protection, 
habitat protection and renewal, and the generation of tax dollars associated with that 
recreation, the primary purpose of any project is the protection of life and property. 

U.S. Navy367 
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The mission of the Navy is to maintain, train, and equip combat-ready naval forces capable 
of winning wars, deterring aggression, and maintaining freedom of the seas. 

Highlights of Existing Plans & Programs 

U.S. Navy Climate Change Roadmap368 

The U.S. Navy Climate Change Roadmap was created by the Task Force Climate Change 
[sic]. Climate change is affecting, and will continue to affect, U.S. military installations; 
access to natural resources; and the type, scope, and location of future Navy missions. The 
Navy Climate Change Roadmap outlines the Navy’s approach to observing, predicting, and 
adapting to climate change by providing a chronological list of Navy-associated action 
items, objectives, and desired effects for FY10-14. 

In the near-term, the Navy will develop partnerships to respond to climate change, assess 
effects of climate change, and monitor the Navy’s carbon footprint reduction achieved 
through energy security initiatives. In the mid-term, the Navy will address sea level rise 
impacts on infrastructure and real estate through strategic investments, develop and 
implement installation adaptation strategies to address water resource challenges, and 
consider the impact of climate change on future missions and force structure. On an 
ongoing basis, the Navy will maintain awareness of the areas in which climate change 
impacts and knowledge require more understanding and may be significant, including 
ocean acidification, abrupt climate change, and geoengineering. 

Outlying Landing Field 

The U.S. Navy had proposed building an Outlying Landing Field (OLF) in Northeastern, 
North Carolina in order for fighter pilots based in Oceana, Virginia to practice night landing. 
The local communities and the Army Corps of Engineers have opposed the siting because of 
environmental issues regarding wetlands and sensitive habitats. The Navy has delayed 
further planning for an OLF until after 2014.369,370 

Environmental Sciences Branch371 

                                                                                                                                                             
367 www.navy.mil/navydata/organization/org-top.asp 
368 http://www.navy.mil/navydata/documents/CCR.pdf 
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The Environmental Sciences Branch is a subdivision of the Space and Naval Warfare 
Systems Command. The branch draws on a broad range of in-house expertise and 
partnerships with industry, academia, and other government agencies to support the Navy 
with research, development, testing, evaluation, and demonstration of environmental 
technology. 

Strategic Environmental Research and Development Program (SERDP) & 
Environmental Security Technology Certification Program (ESTCP)372 

Strategic Environmental Research and Development Program represents a partnership 
between the DOD, the EPA, and the Department of Energy (DOE) whose goal is to ensure 
the Department of Defense has the necessary science-based information and tools to 
support the assessment of climate change-related vulnerabilities and impacts.  A suite of 
SERDP projects involve developing the methods and tools needed to assess the physical 
effects of sea level rise and storm surge and the impacts of these threats to mission-
essential infrastructure over a broad range of both geophysical settings and climate 
conditions. These settings include: 

 Naval Station Norfolk and the surrounding Hampton Roads area in Virginia; includes 
a tidal basin, subject to both tropical and extratropical storms 

 Eglin Air Force Base, Florida  - Gulf Coast location; includes a barrier island, subject to 
tropical storms 

 Marine Corps Base Camp Lejeune, North Carolina - mid-Atlantic Coast location; 
includes  a barrier island, subject to both tropical and extra-tropical storms 

 Marine Corps Base Camp Pendleton and Naval Base Coronado, California - 
southwestern Pacific Coast, subject to El Niño events 

 

Key Legislation 

U.S. Code ‐ Title 10, Subtitle A, Part IV, Chapter 172 § 2901. Strategic Environmental 
Research and Development Program 
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Highlights of Existing Plans & Programs 

Effects of Near-Term Sea-Level Rise on Coastal Infrastructure373 

Focused on Eglin Air Force Base in Florida, the goal of this project is to quantify the 
potential impact from sea-level rise and the predicted increase in hurricane activity. The 
project is employing existing process-oriented numerical models and incorporating newly 
developed geological and historic period site-specific storm history information to quantify 
the effects of climate change on coastal infrastructure over the next 100 years. The models 
will be integrated to encompass all of the components of the coastal system affecting Eglin. 

Risk Quantification for Sustaining Coastal Military Installation Assets and Mission 
Capabilities374 

Focused on the Hampton Roads area of Virginia, the objective of this project is to develop 
and demonstrate an integrated, multi-criteria, multi-hazard risk assessment framework 
that will be capable of evaluating changes in the level and type of risk affecting coastal 
military installation assets and mission capabilities.375  A comprehensive inventory of 
assets and mission capabilities is being developed for Hampton Roads military 
installations. Long-term forcing effects of increasing rates of SLR on associated risk drivers 
at the sites will be simulated over a 100-year period using well-established hydrologic 
models and methods. A water depth-frequency-damage paradigm will be used to estimate 
impacts on military installation assets and mission capabilities with related costs simulated 
using the Federal Emergency Management Agency's Hazards U.S. Multi-Hazard (HAZUS-
MH) model.  Risk assessment approaches will focus on the ability of military installation 
assets to sustain mission capabilities given identified vulnerabilities. 

Shoreline Evolution and Coastal Resiliency at Two Military Installations: Investigating the 
Potential for and Impacts of Loss of Protecting Barriers376 

This project focuses on the impacts of the potential loss of coastal barrier islands. An 
integrated field and modeling approach is being used to conduct impact assessments for 
Eglin Air Force Base, Florida, and Marine Corps Base Camp Lejeune, North Carolina.  Both 
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sites are subject to frequent impacts from tropical cyclones, yet they have different tidal 
ranges and wave climates. In addition, the North Carolina site is subject to frequent 
nor'easter storm events. By coupling a suite of models, researchers are projecting the 
geomorphic response to SLR scenarios at each installation and examining how these 
changes alter the susceptibility of each installation to storm-induced impacts. Barrier 
morphology will be assessed as a result of rising sea level and storm impact scenarios. 
These results will inform the modeling of storm impacts under these revised conditions. 

A Methodology for Assessing the Impact of Sea Level Rise on Representative Military 
Installations in the Southwestern United States377 

Focused on Naval Base Coronado and Marine Corps Base Camp Pendleton in the 
southwestern United States, the objective of this project is to develop a military-relevant 
framework for assessing the impacts of local mean sea level rise and associated 
phenomena.  Development of the framework and vulnerability assessment will consist of 
five primary components: 

 Adapt a generalized vulnerability framework that can be applied to coastal military 
installations 

 Characterize and predict the strength, frequency, and probability of underlying 
forcing factors that control regional sea level and use the predicted characteristics 
of these forcing factors to develop realistic assessment scenarios based on the joint 
probability of occurrence for a range of regional sea level conditions 

 Compile critical biogeophysical and infrastructure data for each installation within a 
three-dimensional GIS modeling environment 

 Under joint-SLR scenarios, characterize the expected physical effects of sea level rise 
within the Southwest region 

 Under each of the defined joint-SLR scenarios, develop a GIS modeling system 
combined with infrastructure analysis that can be used to evaluate the potential for 
impact to infrastructure and natural resources across the range of conditions 
present at the regional installations 

 

Assisted Migration as a Management Tool in Coastal Ecosystems Threatened by Sea Level Rise 

Field experiments will be conducted in which different frequencies and intensities of storm 
surge are simulated. Extant vegetation along the marine-terrestrial transition in the East 
Bay River floodplain at Eglin Air Force Base will be enclosed in plots and exposed to storm 
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surge treatments. Some plots will also receive supplemental seeds of key taxa from the 
species pool of downslope and upslope communities to evaluate whether propagule 
availability and dispersal are limiting community reassembly. In another group of plots, 
standing vegetation will be thinned and/or burned to determine whether removal of biotic 
constraints will promote establishment of downslope species. This work will examine the 
potential barriers to migration and establishment and determine if they can be relaxed by 
management. 

5.21 U.S. DEPARTMENT OF ENERGY 

The mission of the Energy Department (DOE) is to ensure America’s security 
and prosperity by addressing its energy, environmental, and nuclear challenges 
through transformative science and technology solutions.378 

Highlights of Existing Plans & Programs 

Collaborative Project: Closing The Oceanic Branch Of The Hydrological And Carbon Cycles 
And Sea Level Budget In The Community Earth System Model (CESM)379 

This plan addresses the shortcomings of the present ocean model by reformulating the 
model dynamics as well as by improving the representation of freshwater and carbon 
exchanges between the ocean and other components. The improved ocean model will 
include natural boundary conditions and a mass-based vertical coordinate system without 
the Boussinesq approximation. In addition, the DOE will re-evaluate the formulation and 
algorithms for the barotropic equation to improve its accuracy and scalability.  

The Climate, Ocean, and Sea Ice Modeling (COSIM) Project380 

The purpose of the COSIM project is to develop, test, and apply ocean and ice models in 
support of DOE climate change research and the long term delivery of improved climate 
data and models needed to determine acceptable levels of greenhouse gases in the 
atmosphere. COSIM's focus for the next several years is to develop advanced ocean and ice 
models for evaluating the role of ocean and ice in high-latitude climate change and 
projecting the impacts of high-latitude change on regions throughout the globe.  
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5.22 U.S. DEPARTMENT OF INTERIOR 

The U.S. Department of the Interior uses science-based information to manage and sustain 
America’s lands, water, wildlife, and energy resources; honor our nation’s responsibilities 
to tribal nations; and advocate for America’s island communities.381 The department 
manages one-fifth of the land in the country, 35,000 miles of coastline, and 1.76 billion 
acres of the Outer Continental Shelf. It also upholds the federal government’s trust 
responsibilities to 562 Indian tribes; conserves fish, wildlife, and their habitats; manages 
water supplies for more than 30 million people; and protects the icons of our national 
heritage.382 

Key Legislation 

 Secretarial Order No. 3289: Addressing the Impacts of Climate Change on America’s 
Water, Land, and Other Natural and Cultural Resources383 

 Secretarial Order No. 3285, Amendment No 1 Renewable Energy Development384 

 Fish and Wildlife Coordination Act (1934)385 

 Fish and Wildlife Conservation Act (1980) 

 Coastal Barrier Resources Act386: Restricts federal expenditures that might 
encourage or support development, including flood insurance, within the Coastal 
Barrier Resources System, which consists of highly vulnerable, typically 
undeveloped coastal barriers along the Atlantic, Gulf, or Great Lakes coasts. 

 Coastal Wetlands Planning, Protection, and Restoration Act (1990): Established the 
National Coastal Wetlands Conservation Grant Program to provide funding for 
acquisition, restoration, management, and enhancement of coastal wetlands.  

 Endangered Species Act (1973) 

 Estuary Protection Act (1968): Encourages recognizing the value of estuaries and 
the need to protect, conserve, and restore them as part of planning and development 
activities. 
 

Strategic Plan for Fiscal Years 2011-2016387 

The Department of the Interior’s 2011-2016 Strategic Plan provides a framework for the 
programs and activities that are performed by the nine bureaus and multiple offices that 
take place at 2,400 locations throughout the nation. The Strategic Plan facilitates the 
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integration of programs, the allocation and alignment of resources to achieve key goals, and 
collaboration and coordination with stakeholders. A set of five mission goals, strategies, 
and measures will guide the department’s activities for the next five years. The 
performance measures will be used to gauge progress and enable the President, Congress, 
and the public to assess the department’s performance. Five priority goals define areas of 
notable reform set forth by the Secretary.  Particular emphasis has been placed on 
achieving results in the near-term, including renewable energy, sustainable water 
management and conservation, climate change adaptation, involving youth in natural 
resource management activities, and efforts to improve the safety of Indian communities. 

Climate Science Centers (CSCs)388 

The planned eight regional Climate Science Centers will provide scientific information, 
tools and techniques that land, water, wildlife, and cultural resources managers and other 
interested parties can apply to anticipate, monitor, and adapt to climate and ecologically-
driven responses at regional-to-local scales. CSCs will deliver basic climate-change-impact 
science to Landscape Conservation Cooperatives (LCCs) within their respective regions, 
including physical and biological research, ecological forecasting, and multi-scale modeling. 
CSCs will prioritize their delivery of fundamental science, data, and decision-support 
activities to meet the needs of the LCCs. This includes working with the LCCs to provide 
climate-change-impact information on natural and cultural resources and to develop 
adaptive management and other decision-support tools for managers. The regions served 
include Alaska, the Northeast, the Southeast, the Southwest, the Midwest, the West, 
Northwest, and Pacific. 

Southeast Regional Climate Science Center389 

The Southeast Regional Climate Science Center is hosted by North Carolina State University 
and includes important partner institutions. These institutions provide expertise in climate 
science, ecology, impact assessments, modeling, urban environments, and advanced 
information technology. CSC collaborations are focused on common science priorities, 
addressing priority partner needs, minimizing redundancies in science, sharing scientific 
findings, and expanding our understanding of climate change impacts in the Southeast. The 
Southeast Regional CRC was established in September 2010, the second of eight planned 
centers.  

Landscape Conservation Cooperatives (LCCs)390 
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Secretarial Order No. 3289 establishes Landscape Conservation Cooperatives, a network of 
public-private partnerships that provide shared science to ensure the sustainability of 
America's land, water, wildlife, and cultural resources. These cooperatives will engage 
Interior and other federal agencies, local and state partners, and the public to craft 
practical, landscape-level strategies for managing climate-change impacts within the eight 
CSC regions. They will focus on impacts such as the effects of climate change on wildlife 
migration patterns, wildfire risk, drought, or invasive species that typically extend beyond 
the borders of any single national wildlife refuge, Bureau of Land Management unit, or 
national park. 

Climate Change Response Council391 

Under the leadership of secretary, deputy secretary, and counselor, this council will 
coordinate the department’s response to the impacts of climate change within and among 
its bureaus. It will also work to improve the sharing and communication of climate change 
impact science. 

Energy and Climate Change Task Force392 

Interior’s Energy and Climate Change Task Force is working to ensure that climate change 
impact data collection and analysis are better integrated and disseminated, that data gaps 
are identified and filled, and that the translation of science into adaptive management 
techniques is geared to the needs of land, water, and wildlife managers as they develop 
adaptation strategies in response to climate change-induced impacts on landscapes. 

Climate Change Working Group393 

In 2011, the Energy and Climate Change Task Force created the Climate Change Working 
Group, co-chaired by the U.S. Fish and Wildlife Service Advisor; USGS Associate Director for 
Climate and Land Use Change; and a representative of the Office of the Deputy Secretary, to 
assist in overseeing the Department of Interior’s climate change adaptation planning 
efforts. This group will take responsibility for developing the department's long-term 
climate change adaptation plan as well as interim actions identified in the Federal Agency 
Climate Change Adaptation Planning Implementing Instructions released in 2011 by the 
CEQ. These actions include providing information to the CEQ, by September 30, 2011, a 
preliminary high-level analysis of agency vulnerability to climate change, and a final 
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analysis due by March 2012.  The department anticipates that their efforts to meet the 
Climate Change High Priority Performance Goal (identifying resources particularly 
vulnerable to climate change for half the nation by the end of 2012 and implementing 
adaptation actions in response) will inform this analysis. 

National Park Service (NPS) 

The National Park Service manages 394 units of the National Park System and helps 
administer dozens of affiliated sites, including the National Register of Historic Places, 
Natural Heritage Areas, National Wild and Scenic Rivers, National Historic Landmarks, and 
National Trails. Cape Hatteras National Seashore and Cape Lookout National Seashore are 
representative of National Parks in North Carolina that are subject to the effects of sea level 
rise.394 

Climate Change Response Strategy 

Published in September 2010, the NPS Climate Change Response Strategy provides 
direction to the agency and employees to address the impacts of climate change. The 
Climate Change Response Strategy describes goals and objectives to guide NPS actions 
under four integrated components, including science, adaptation, mitigation, and 
communication. The NPS will collaborate with partners to identify and monitor climate 
change effects in parks and to apply accurate and relevant science-based findings to 
management and policy decisions. In a changing climate, the NPS will adapt through the 
development of feasible and actionable scenarios and create a flexible framework for 
dealing with impacts.  

Coastal Adaptation Approach395 

The NPS is working with scientists and other partners to develop landscape- and 
ecosystem-scale adaptation strategies that protect coastal resources and promote their 
long-term resilience and sustainability. The science-based and collaborative approach for 
coastal adaptation draws on the goals and objectives outlined in the service-wide Climate 
Change Response Strategy released in September 2010. Development of these coastal 
adaptation strategies entails: 

• Support scientific research, inventory, and monitoring activities to gather data and 
improve understanding of climate and weather phenomena affecting coastal parks. 
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• Conduct risk and vulnerability assessments to identify specific impacts of climate and 
other stressors on park resources and operations. 

• Develop guidance and tools to help NPS managers understand impacts and take 
actions that will increase resource resilience to change, including actions that are 
compatible with the dynamic coastal environment. 

• Develop interpretive materials to educate the public about the need for 
comprehensive, swift, and effective measures that will help the NPS conserve ocean 
and coastal park resources for future generations. 

Adaptation in the coastal environment involves cultural and natural resources as well as 
historic, recreational, and transportation facilities. In undertaking this work, the NPS is 
leveraging service-wide assets and programs, and collaborating with other agencies, 
jurisdictions, and external partners. 

Relative Coastal Vulnerability Assessment of National Park Units to Sea-Level Rise396 

The National Park Service is responsible for managing nearly 12,000 km (7,500 miles) of 
shoreline along oceans and lakes. In 2001, the U.S. Geological Survey (USGS), in partnership 
with the NPS Geologic Resources Division, began conducting hazard assessments of future 
sea-level change by creating maps to assist NPS in managing its valuable resources. The 
USGS website contains results of the coastal vulnerability index (CVI) assessment for 
several national park units, highlighting areas that are likely to be most affected by future 
sea-level rise. 

Through the use of a CVI, the likelihood that physical changes will occur as sea-level rises is 
quantified based on the following criteria: tidal range, wave height, coastal slope, shoreline 
change, geomorphology, and historical rate of relative sea-level rise. This approach 
combines a coastal system's susceptibility to change with its natural ability to adapt to 
changing environmental conditions, yielding a relative measure of the system's natural 
vulnerability to the effects of sea level rise. National Park Service staff are using the CVI 
data to inform long-term resource management plans, park facilities planning such as 
relocating building or roads, and assessing long-term threats to NPS resources.  

Bureau of Land Management397 
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The Bureau of Land Management’s (BLM) mission is to sustain the health, productivity, and 
diversity of America’s public lands for the use and enjoyment of present and future 
generations. It administers more public land – over 245 million surface acres – than any 
other federal agency in the United States. Most of this land is located in the 12 Western 
states, including Alaska. The BLM also manages 700 million acres of sub-surface mineral 
estate throughout the nation. The BLM is responding to climate change with two 
interconnected initiatives: a proposed landscape approach to land management and Rapid 
Ecoregional Assessments (REAs), which will improve the agency’s understanding of public 
land conditions in order to inform future management decisions. The BLM launched seven 
REAs in 2010, all of which are located in the Western and Central U.S. and Alaska.  

U.S. Fish and Wildlife Service (USFWS)398 

The U.S. Fish and Wildlife Service works with others to conserve, protect, and enhance fish, 
wildlife, and plants and their habitats for the continuing benefit of the American people. 
The USFWS’ main functions are enforcing federal wildlife laws, protecting endangered 
species, managing migratory birds, restoring nationally significant fisheries, and 
conserving and restoring wildlife habitat such as wetlands. The USFWS manages the 150-
million acre National Wildlife Refuge System, which is comprised of more than 551 
National Wildlife Refuges and thousands of small wetlands and other small management 
systems. Under the Fisheries program, USFWS operates 70 National Fish Hatcheries, 65 
fishery resource offices, and 86 ecological services field stations. There are 10 National 
Wildlife Refuges in North Carolina, 9 of which are located on or near the coast.   

Coastal Barrier Resources Act 

The Coastal Barrier Resources Act (CBRA) was passed in 1982 to “minimize the loss of 
human life, wasteful expenditure of federal revenues, and the damage to fish, wildlife, and 
other natural resources associated with the coastal barriers.” It does so through a free-
market approach that restricts federal expenditures that might encourage or support 
development, including flood insurance, within the Coastal Barrier Resources System, 
which consists of undeveloped coastal barriers along the Atlantic, Gulf, and Great Lakes 
coasts. The law does not prohibit development; it assigns the burdens associated with the 
potential hazards directly to those who choose to accept them and away from the American 
taxpayers. According to the U.S. Fish and Wildlife Service, which administers the program, 
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CBRA has saved over $1 billion in losses avoided and will save millions more in the 
future.399 

Climate Change Strategy400 

The U.S. Fish and Wildlife Service climate change strategy, titled “Rising to the Urgent 
Challenge: Strategic Plan for Responding to Accelerating Climate Change,” establishes a 
framework within which the Service will work as part of the larger conservation 
community to help ensure the sustainability of fish, wildlife, plants, and habitats in the face 
of accelerating climate change. The plan is implemented through an action plan that details 
specific steps the Service will take during the next five years.  The result of more than 18 
months of intensive work and thorough discourse within the agency and input from the 
public, the plan employs three key strategies to address climate change: adaptation, 
mitigation, and engagement. 

 Objective 3.5: Conserve Coastal and Marine Resources. “To begin planning for future 
management, we must understand the vulnerability of our coastal resources to sea 
level rise and storms. We will conduct sea level rise modeling (e.g., Sea Level 
Affecting Marshes Model) for all coastal refuges and expand modeling to additional 
coastal areas, as practicable, to determine the vulnerability of these areas. We will 
work with partners to develop new climate-change adaptation strategies for coastal 
management and restoration. We will implement these strategies as part of 
landscape conservation designs developed by LCCs. National Wildlife Refuge 
planners will use the results of vulnerability assessments to design adaptation 
strategies appropriate for their respective refuges.” 

Alligator River National Wildlife Refuge Climate Adaptation Project401 

The North Carolina Albemarle Peninsula & Alligator River National Wildlife Refuge may 
lose 67% of swamp and 90% of dry land due to erosion and sea level rise by 2100. The 
USFWS has partnered with The Nature Conservancy (TNC) to slow the rate of erosion from 
sea level rise at the refuge. Starting with a $1 million grant from Duke Energy, the partners 
have constructed artificial oyster reefs along the shoreline, planted salt- and flood-tolerant 
trees and vegetation, and restored freshwater wetlands. The goal is to give the land and its 
species, such as forest-dependent birds and black bears, time to adapt to sea level rise, 
increased salinity and other climate change impacts. Recently, TNC and the Service agreed 
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to expand the Climate Adaptation Project beyond Alligator River, to eight more national 
wildlife refuges along North Carolina’s coast. 

Sea Level Rise Affecting Marshes Model402 

The Sea Level Affecting Marshes Model (SLAMM)-View is a web browser-based application 
that displays map pairs of the same area, each at different sea levels. The strength of this 
tool is its ability to visually show the modeling of sea level rise predictions, allowing people 
to see the impacts in a more intuitive way. The creators of SLAMM provide tools intended 
to improve the user’s understanding of results from research projects that use Version 2.0. 
SLAMM-View was designed as a user-friendly, workflow-based approach to assess impacts 
of sea level rise on coastal areas and includes both visualization and analysis functionality. 
SLAMM-View provides simultaneous comparison between both current and future 
conditions (out to the year 2100), and among different sea level rise scenarios (e.g., 0.4 
meter vs. 1 meter), using interactive maps and tabular reporting capabilities. To date, 
SLAMM-View provides access to SLAMM simulation results for the entire coastlines of 5 
states, and partial coverage of an additional 4 states. 

Coastal Wetlands Conservation Grant Program403 

The National Coastal Wetlands Conservation Grant Program was established under the 
Title III of P. L. 101-646, Coastal Wetlands Planning, Protection and Restoration Act of 
1990. Under the Program, the USFWS provides matching grants to States for acquisition, 
restoration, management or enhancement of coastal wetlands. To date, about $183 million 
in grant monies have been awarded to 25 coastal states and one U.S. Territory to acquire, 
protect or restore over 250,000 acres of coastal wetland ecosystems. Typically, between 
$13 million and $17 million in grants are awarded annually through a nationwide 
competitive process. Funding for the program comes from excise taxes on fishing 
equipment and motorboat and small engine fuels. States are required to provide a 50 
percent match of the total project’s costs. If, however, the state has established and 
maintains a special fund for acquiring coastal wetlands, other natural areas or opens 
spaces, the federal share can be increased to 75 percent. 

Conservation Planning Assistance (CPA) 

The Service is actively involved with state and federal regulatory agencies to minimize the 
impacts of federally licensed, permitted, or funded projects on fish and wildlife resources. 
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Its role in the review of these projects is mandated by the Fish and Wildlife Coordination 
Act404 which requires federal agencies to consult with the Service on all projects that affect 
wetlands, streams, lakes, and rivers. Land and water regulatory agencies, such as the U.S. 
Army Corps of Engineers and Federal Energy Regulatory Commission, rely on the 
biologically sound recommendations of the agency to minimize the environmental impacts 
of projects that they implement or authorize. 

The Service proposes to reposition the CPA program to better address contemporary and 
emerging conservation issues, such as sea level rise, consistent with its mission and the 
planned implementation of the 2008 Strategic Plan. The new plan tasks CPA with 
employing strategic habitat conservation principles to conserve and restore native species 
and their habitats and maintain the ecological processes and structure crucial for 
ecosystem integrity. Consensus-based, landscape-level planning approaches provide a 
framework to guide land use decisions associated with expanding population growth and 
land development. The resulting plans are intended to help protect human health and 
safety, as well as preserve community assets and sustainable ecosystems for fish, wildlife, 
and people.405 

John H. Chafee Coastal Barrier Resources System406 

The Coastal Barrier Resources Act (CBRA) established the John H. Chafee Coastal Barrier 
Resources System (CBRS) in 1982.  The CBRS consists of the highly vulnerable and typically 
undeveloped coastal barriers and other areas located on the coasts of the United States that 
are identified and depicted on a series of maps entitled “John H. Chafee Coastal Barrier 
Resources System.” These maps indicate which lands are affected by the CBRA. The maps 
are maintained by the Department of the Interior through the Fish and Wildlife Service. 
Aside from three minor exceptions, only Congress has the authority to add or delete land 
from the CBRS and create new units. These exceptions include voluntary additions to the 
CBRS by property owners, additions of excess federal property to the CBRS, and the CBRA 
5-year review requirement that considers changes that have occurred to system units by 
natural forces such as erosion and accretion. 

State Wildlife Grants Program407 

The State Wildlife Grants Program provides federal grant funds for developing and 
implementing programs that benefit wildlife and their habitats, including species not 
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hunted or fished. Priority is placed on projects that benefit species of greatest conservation 
concern. Grant funds must be used to address conservation needs, such as research, 
surveys, species and habitat management, and monitoring, as identified within a state’s 
Comprehensive Wildlife Conservation Plan/Strategy.  

National Fish, Wildlife, and Plants Climate Adaptation Strategy 

The USFWS, NOAA, CEQ, and state wildlife agencies are co-leading the development of this 
strategy using the best available science and applying ecosystem-based approaches in line 
with Task Force guiding principles. The strategy will provide guidance about what actions 
are most likely to successfully promote natural resource adaptation to climate change and 
will describe mechanisms that will foster collaboration among all levels of government, 
non-governmental conservation organizations, and private landowners in a collective 
effort to sustain the nation’s valuable living resources in the face of climate change.408  

U.S. Geological Survey (USGS) 

The USGS is a science-based organization that provides impartial information on the health 
of the nation’s ecosystems and environment, natural hazards, natural resources, the 
impacts of climate and land-use change, and the core science systems that provide timely, 
relevant, and useable information.409 The USGS undertakes scientific research, monitoring, 
remote sensing, modeling, and forecasting to address the effects of climate and land use 
change. The resulting research and products are the scientific foundation upon which 
policymakers, natural resource managers, and the public make informed decisions about 
the management of natural resources on which they and others depend.410 

Maps and Data411 

 Digital Line Graphs 

 Digital Orthophoto Quadrangles 

 National Elevation Dataset 

 National Hydrography Dataset 

 Land Use and Land Cover Data 
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Climate and Land Use Change Research and Development412 

The Climate and Land Use Change Research and Development Program supports 
fundamental scientific research on topics related to climate and land-cover change and 
their impacts. USGS basic research serves the Department of Interior and state and local 
agencies by providing a scientific basis for decision-making and adaptive management of 
natural ecosystems, federal lands, and infrastructure. In addition, the Climate and Land Use 
Change Research and Development Program supports national and international efforts to 
address climate change, such the US National Assessment of Climate Change and the 
Intergovernmental Panel on Climate Change. Priority research areas include the global 
carbon cycle, sea level rise and coastal processes, global warmth, precipitation and drought, 
abrupt climate change, polar climate, glaciers, ice caps and ice sheets, sea ice, wetlands and 
permafrost, vegetation and ecosystems, feedback processes, climate change and ocean 
circulation, land-cover impacts, and natural climate variability. USGS Climate and Land Use 
Change R&D integrates research on paleoclimate, earth surface processes, hydrology, 
ecology, modeling, and land-use/land-cover trends to provide objective, state-of-the art 
information for land managers and policymakers confronted with changing global climate. 

Coastal and Marine Geology Program413 

The overall goal of the Coastal and Marine Geology Program is to provide the scientific 
information, knowledge, and tools required to ensure that decisions about land and 
resource use, management practices, and future development in the coastal zone and 
adjacent watersheds can be evaluated with a complete understanding of the probable 
effects on coastal ecosystems and communities, including a full assessment of their 
vulnerability to natural and human-driven changes. The program responds to critical 
regional needs while addressing national issues associated with coastal change, including 
nutrient enrichment, oxygen depletion, harmful algal blooms, chemical contamination, 
diseases in marine organisms, and fish kills; shoreline erosion; the increasing susceptibility 
of coastal communities to natural hazards and sea level rise, increasing demands on non-
living resources (including groundwater, sand and gravel, and energy resources); and 
declines in living marine resources, habitat loss, loss of biodiversity, and invasions of non-
indigenous species. 

Woods Hole Coastal and Marine Science Center 

The Woods Hole Coastal and Marine Geology Team is one of three marine teams that 
conduct research within the USGS Coastal and Marine Geology Program. The team is 
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located on Woods Hole Oceanographic Institute's Quissett Campus. The team has a staff of 
about 100, including 24 research scientists and 75 scientific and administrative support 
staff. USGS earth scientists explore and study many aspects of the underwater areas 
between shorelines and the deep ocean, off the U.S. East Coast, the Gulf of Mexico, and in 
parts of the Caribbean and Great Lakes. 

Carolina Coastal Change Processes414 

The Carolina Coastal Change Processes project is investigating the interactions of shoreline, 
near-shore, and offshore sediment transport processes driving coastal change in the 
Carolinas.  This is accomplished through the use of geophysical surveys, oceanographic 
studies, and predictive models. Specifically, the objectives of this project are to improve 
understanding of the processes leading to coastal change at sub-regional to regional scales, 
quantify interactions between the geology and physical processes that control coastal 
behavior, develop an improved capability for predicting coastal change and vulnerability to 
coastal hazards, and provide regional information to better understand processes of coastal 
change relevant to the Carolinas. 

North Carolina Regional Coastal Erosion Studies415 

The USGS, the State of North Carolina, and university researchers are mapping the regional 
sedimentary framework of the inner shelf of northern North Carolina to understand recent 
coastal processes, including erosion and the impacts of shoreline change. The study area 
includes communities along the Outer Banks, several national and state parks and refuges, 
as well as Oregon Inlet, one of the most dynamic inlets on the East Coast and the site of 
major political controversy for much of the last 30 years because of inlet stabilization 
strategies. The mapping products will be used to investigate the role that geologic features 
and physiography play in the dynamics of coastal evolution and behavior, and to help 
identify sand resources suitable for beach nourishment. 

National Assessment of Coastal Change Hazards416 

The National Assessment of Coastal Change Hazards is a multi-year undertaking to identify 
and quantify the vulnerability of U.S. shorelines to coastal hazards such as the effects of 
severe storms, sea-level rise, and shoreline erosion. The National Assessment of Coastal 
Change Hazards will continue to improve our understanding of processes that control 
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these hazards, and will allow researchers to determine the probability of coastal change 
locally, regionally, and nationally. The assessment will deliver these data and assessment 
findings about coastal vulnerability to coastal managers, other researchers, and the general 
public.  

Community Coastal Sediment-Transport Model417  

The USGS and others are promoting the development of an open-source numerical model 
for sediment-transport in coastal regions. USGS is collaborating with other federal 
agencies, academic institutions, and private industry, with the goal of adopting and/or 
developing one or more models for use as scientific tools by the research community.  
Researchers intend for these models to evolve into standard tools used by the USGS and the 
broader community interested in coastal issues. 

National Assessment of Coastal Vulnerability to Sea-Level Rise418 

The National Assessment of Coastal Vulnerability to Sea-Level Rise project, located within 
the USGS Coastal and Marine Geology Program’s National Assessment, seeks to objectively 
determine the relative risks due to future sea level rise facing the U.S. Atlantic, Pacific, and 
Gulf of Mexico coasts. Through the use of a coastal vulnerability index, the relative risk that 
physical changes will occur as sea level rises is quantified based on the following criteria, 
including tidal range, wave height, coastal slope, shoreline change, geomorphology, and 
historical rate of sea level rise. This approach combines a coastal system’s susceptibility to 
change with its natural ability to adapt to changing environmental conditions and yields a 
relative measure of the system’s natural vulnerability to the effects of sea level rise.  

The overall goal of this study is to develop and utilize a relatively simple, objective method 
to identify those portions of the U.S. coastal regions at risk and the nature of that risk. The 
long-term goal of this study is to predict future coastal changes with a degree of certainty 
useful for coastal managers.419 The mapped CVI values show numerous areas of high 
vulnerability along the coast, particularly along the mid-Atlantic coast (Maryland to North 
Carolina) and northern Florida.420  
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Sea Level Rise Hazards and Decision Support421 

This project brings together geologists, hydrologists, geographers, biologists, and ecologists 
to address the effects of sea-level rise on the nation’s coasts. The project synthesizes 
information on coastal environments and uncertainties in knowledge of coastal processes 
into a Bayesian statistical analysis framework. The Bayesian approach allows researchers 
to evaluate the probability of a number of sea-level rise impacts and provides information 
that can be used to improve decision making. Assessing the vulnerability of the nation’s 
coastal regions to sea-level rise and predicting how this will vary in the future requires 
information representing physical, biological, and social factors that describe landscape 
and habitat changes, as well as the ability of society and its institutions to adapt. 

Relative Coastal Vulnerability Assessment of National Park Units to Sea-Level Rise422 

See above: National Park Service. 

National Climate Change and Wildlife Science Center (NCCWSC)423 

The National Climate Change and Wildlife Science Center’s mission is to address challenges 
resulting from climate change and to empower natural resource managers with rigorous 
scientific information and effective tools for decision-making, as well as provide natural 
resource managers with tools and information they need to develop and execute 
management strategies that address the impacts of climate and other ongoing global 
changes on fish, wildlife, and their habitats. Located at the USGS National Headquarters in 
Reston, Virginia, the NCCWSC has invested over $20 Million in cutting-edge climate change 
research and is now leading the effort to manage eight regional DOI Climate Science 
Centers. NCCWSC is building cooperative partnerships with resource managers and 
scientists at federal, state, tribal, local, academic, and nongovernmental institutions. 

Southeast Regional Assessment Project (SERAP)424 

The Southeast Regional Assessment Project (SERAP) is the first regional assessment to be 
funded by the USGS National Climate Change and Wildlife Science Center. SERAP will 
convert a suite of global models into regional climate projections and develop landscape 
change datasets that can be used to project the likely changes to the Southeast’s climate 
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and ecosystems. By concurrently downscaling global models while developing change-
assessment tools for resource managers, SERAP teams can determine the best approaches 
for coupling models, thereby providing useful decisionmaking tools for assessing the 
impacts of climate change. To estimate local rates of sea level rise along the Southeast’s 
Gulf Coast, the USGS is factoring in parameters to represent local processes that affect 
landsurface elevation and other types of ecosystem changes. The team will design new 
tools for decision makers to visualize and assess change in coastal regions where a 
combination of inundation, land loss, and habitat change is already occurring and is 
expected to continue. 

Geographic Analysis and Monitoring Program (GAM)425 

The Geographic Analysis and Monitoring Program conducts long-term studies of the land 
cover and disturbance histories of the United States and selected overseas areas to 
determine the reasons for and the impacts of land-surface change. The GAM Program 
supports the research objectives of the U.S. Climate Change Science Program and is an 
active participant in international global science initiatives, such as the Group on Earth 
Observations System of Systems (GEOSS). Program partners and customers include the 
scientific community, resource managers, state and federal agencies, and public 
organizations that make land-management decisions or influence and shape policy. 

Landscape Change in Coastal Lands Vulnerable to Sea Level Rise426 

Topography is a key parameter that drives many of the processes involved in coastal 
change, and thus, up-to-date, high-resolution, high-accuracy elevation data are required to 
model the coastal environment. In the last several years, vast amounts of high quality 
elevation data derived from light detection and ranging technology (LIDAR) have become 
available. This project uses high-quality elevation data to identify and delineate lands that 
are vulnerable to inundation from sea level rise in the next century. The analysis includes a 
rigorous treatment of the uncertainty of the elevation data and its effects on the 
delineations of potential inundation zones. Other geospatial datasets are used to produce 
inventories of demographic, economic, environmental, and ecological variables within the 
vulnerable zones, all with the same approach used to characterize the uncertainty of the 
estimates.  Study areas for the project include the mid-Atlantic coast (North Carolina to 
New York), and the Mobile Bay region on the Gulf coast. Those involved in the project 
collaborate with and contribute to the larger bureau of sea level rise and coastal hazards 
efforts run by the Coastal and Marine Geology Program: the Sea-Level Rise Hazards and 
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Decision Support Project and the Northern Gulf Coast Ecosystem Change and Hazard 
Susceptibility (NGOM) Project. 

Societal Risk and Vulnerability to Natural Hazards427 

Societal risk and resilience to natural hazards are complex phenomena, involving the 
exposure, sensitivity, and adaptive capacity of human-environmental systems. These 
aspects of vulnerability are a function of existing patterns of land use and land cover, 
current socioeconomic conditions, likely patterns of future land use, and current efforts to 
mitigate, adapt to, or prepare for future events or conditions. The objective of this project is 
to develop quantitative, qualitative, and geospatial methods to characterize and 
communicate the vulnerability of coupled human-environmental systems to natural 
hazards. Research efforts include the study of potentially catastrophic hazards (for 
example, tsunami, earthquakes, and volcanoes) and chronic hazards (for example, coastal 
erosion and sea level rise). This focus on risk and vulnerability supports a core element of 
the USGS mission which is to provide scientific information in order to minimize life loss 
and property damage from natural disasters. 

5.23 U.S. DEPARTMENT OF TRANSPORTATION 

The goal of the Department of Transportation (DOT) is to serve the United States by 
ensuring a fast, safe, efficient, accessible, and convenient transportation system that meets 
our vital national interests and enhances the quality of life of the American people, today 
and into the future.428 

Key Legislation 

 The Department of Transportation was established by an act of Congress on October 
15, 1966.429  

 SAFETEA-LU: Public Law 109-59, August 10, 2005 
 

Highlights 

The Potential Impacts of Global Sea Level Rise on Transportation Infrastructure 
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Intended to aid policy makers at the DOT, this study was designed to produce high-level 
estimates of the net effect of sea level rise and storm surge on the national transportation 
network by providing estimates of these effects as they relate to roads, rails, airports, and 
ports.430 The report also breaks down impacts in each state based on different levels of 
potential sea level rise. 

Impacts of Climate Change and Variability on Transportation Systems and Infrastructure: The 
Gulf Coast Study431  

To better understand potential climate change impacts on transportation infrastructure 
and identify adaptation strategies, the DOT is conducting a comprehensive, multi-phase 
study of climate change impacts in the Central Gulf Coast region. This region is home to a 
complex multimodal network of transportation infrastructure and several large population 
centers, and it plays a critical national economic role in the import and export of oil and 
gas, agricultural products, and other goods. The study is sponsored by the U.S. DOT's 
Center for Climate Change and Environmental Forecasting in partnership with the U.S. 
Geological Survey (USGS).  The study is managed by Federal Highway Administration. 

Transportation and Climate Change Clearinghouse (Climate.dot.gov) 

The Transportation and Climate Change Clearinghouse is a one-stop source of information 
on transportation and climate change issues. It includes information on greenhouse gas 
(GHG) inventories, analytic methods and tools, GHG reduction strategies, potential impacts 
of climate change on transportation infrastructure, and approaches for integrating climate 
change considerations into transportation decision making. 

Federal Aviation Administration (FAA) 

The Federal Aviation Administration (FAA) oversees the safety of civil aviation. The safety 
mission of the FAA is first and foremost and includes the issuance and enforcement of 
regulations and standards related to the manufacture, operation, certification, and 
maintenance of aircraft. The agency is responsible for the rating and certification of 
airports serving air carriers. 432 

Highlights of Existing Plans and Programs 

                                                 
430 http://climate.dot.gov/impacts-adaptations/pdf/entire.pdf  
431 http://www.fhwa.dot.gov/hep/climate/gcs_overview.htm 
432 http://www.dot.gov/summary.htm 
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The Environmental Management System & NEPA Adaptive Management Model 

The Environmental Management System works in conjunction with NEPA Adaptive 
Management to ensure policies predict the impact of an action, mitigate those impacts, and 
then implement the actions and mitigation strategies.  The NEPA Adaptive Management 
model also monitors the policy after adoption and makes further adaptation changes as 
necessary.433 

Federal Highway Administration (FHWA) 

The Federal Highway Administration (FHWA) coordinates highway transportation 
programs in cooperation with states and other partners to enhance the country's safety, 
economic vitality, quality of life, and the environment. The FHWA also manages a 
comprehensive research, development, and technology program.434 

Key Legislation 

 The Federal-Aid Highway Program, which provides federal financial assistance to 
the States to construct and improve the National Highway System, urban and rural 
roads, and bridges.  

 SAFETEA-LU, “which promotes more efficient and effective federal surface 
transportation programs by focusing on transportation issues of national 
significance, while giving State and local transportation decision makers more 
flexibility for solving transportation problems in their communities.435”  
 

Highlights of Existing Plans and Programs 

Coastal Zone Management436 

The National Coastal Zone Management Program is a partnership between coastal 
states/territories and the federal government. The FHWA coordinates with the State 
Coastal Zone Management agency or appropriate local agencies when a proposed action is 
within, or is likely to affect land or water uses within, the area covered by a State Coastal 
Zone Management Program approved by the Department of Commerce. 

                                                 
433

http://www.faa.gov/regulations_policies/policy_guidance/envir_policy/media/WebEMSAdaptive.pdf  
434

 http://www.dot.gov/summary.htm  
435

 http://www.fhwa.dot.gov/safetealu/summary.htm 
436

 http://www.environment.fhwa.dot.gov/ecosystems/wet_coastal.asp  

http://www.faa.gov/regulations_policies/policy_guidance/envir_policy/media/WebEMSAdaptive.pdf
http://www.dot.gov/summary.htm
http://www.environment.fhwa.dot.gov/ecosystems/wet_coastal.asp


NC Sea Level Rise Impact Study  Page 
216 

Highways & Climate Change437 

This website is a clearinghouse of information associated with FHWA research, 
publications, and resources related to climate change science, policies, and actions.  The 
website also contains current state and local climate change adaptation and greenhouse 
gas (GHG) emission reduction best practices. 

The U.S. DOT Center for Climate Change and Environmental Forecasting 

FHWA is actively involved in efforts to initiate, collect, and disseminate climate-change-
related research and to provide technical assistance to stakeholders. FHWA is also involved 
in climate change initiatives with the U.S. DOT Center for Climate Change and 
Environmental Forecasting and other partners. 

Context Sensitive Solutions438 

Context sensitive solutions (CSS) represents a collaborative, interdisciplinary approach 
that involves all relevant stakeholders in creating a transportation facility that fits its 
setting. It is an approach that leads to preserving and enhancing scenic, aesthetic, historic, 
community, and environmental resources, while improving or maintaining safety, mobility, 
and infrastructure conditions. 

Intra-agency and Interagency Coordination 

FHWA Working Group on Adaptation of Transportation Infrastructure to Climate Change 
Effects439 

FHWA has formed an internal working group to begin coordinating, leading, and 
implementing agency activities on adaptation to address the various programmatic, policy, 
and technical challenges that the impacts of climate change will present to the 
transportation industry.  

 

                                                 
437

 http://www.fhwa.dot.gov/hep/climate/  
438

 http://contextsensitivesolutions.org/  
439 http://www.fhwa.dot.gov/hep/climate/activities.htm  

http://www.climate.dot.gov/about-the-center.html
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USDOT Center for Climate Change and Environmental Forecasting440 

FHWA is a member of this multi-modal effort to research and evaluate transportation 
strategies to reduce GHGs and to prepare for the potential effects of climate change on 
transportation systems. 

Ongoing/Current Administration 

Adaptation Conceptual Model Pilots441 

The Adaptation Conceptual Model Pilots fund projects tied to the development of a 
conceptual model used to assess the vulnerability of infrastructure to the projected impacts 
of global climate change.  State-level DOTs and Metropolitan Planning Organizations 
(MPOs) are eligible applicants. The purpose of the pilots are twofold: to assist state DOTs 
and MPOs more quickly advance existing adaptation assessment activities and to assist 
FHWA in "test-driving" the model. Based on the feedback received through the pilots, 
FHWA will revise and finalize the model for national use. 

Assessing Vulnerability and Risk of Climate Change Effects on Transportation Infrastructure – 
Pilot Program442 

The goal of the Risk Assessment Model is to help transportation decision makers, 
particularly transportation planners, asset managers, and system operators identify which 
assets are most exposed to climate change threats and/or could result in the most serious 
consequences as a result of climate change-related impacts. 

Federal Motor Carrier Safety Administration (FMCSA) 

The Federal Motor Carrier Safety Administration was established on January 1, 2000. 
Formerly a part of the Federal Highway Administration, the FMCSA’s primary mission is to 
prevent commercial motor vehicle-related fatalities and injuries. Administration activities 
contribute to ensuring safety in motor carrier operations through strong enforcement of 
safety regulations, targeting high-risk carriers and commercial motor vehicle drivers, 

                                                 
440 http://www.fhwa.dot.gov/hep/climate/activities.htm,  
http://climate.dot.gov/center_research.html  
441 http://www.fhwa.dot.gov/hep/climate/pilots.htm  
442 http://www.fhwa.dot.gov/hep/climate/conceptual_model62410.pdf 
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improving safety information systems and commercial motor vehicle technologies, 
strengthening commercial motor vehicle equipment and operating standards, and 
increasing safety awareness. To accomplish these activities, the FMCSA works with federal, 
state, and local enforcement agencies, the motor carrier industry, labor safety interest 
groups, and others.443 

Key Legislation 

Motor Carrier Safety Improvement Act of 1999 [Public Law No. 106-159, 113 Stat. 1748 
(December 9, 1999) 

Highlights  

Effects of Sea Level Rise on Commercial Motor Vehicles444 

This report lays out options for adaptation to climate change, specifically sea level rise and 
increased storminess, to maintain safety and efficiency for motor carrier operators. Should 
climate change result in more frequent or intense storms affecting commercial motor 
vehicles, the historic decline in weather-related crashes may level off. This could pose 
challenges to FMCSA’s primary mission, and the agency may need to explore different 
strategies for reducing weather-related crashes, such as education and training programs 
or technologies that could alert drivers of adverse weather conditions. 

Federal Transit Administration (FTA) 

The Federal Transit Administration (FTA) assists in developing improved mass 
transportation systems for cities and communities nationwide. Through its grant 
programs, FTA helps plan, build, and operate transit systems emphasizing convenience, 
cost, and accessibility. While buses and rail vehicles are the most common type of public 
transportation, other kinds include commuter ferryboats, trolleys, inclined railways, 
subways, and people movers. In providing financial, technical and planning assistance, the 
agency provides leadership and resources for safe and technologically advanced local 
transit systems while assisting in the development of local and regional traffic reduction 
initiatives. The FTA maintains the National Transit library (NTL), a repository of reports, 
documents, and data generated by professionals and others from around the country. The 

                                                 
443 http://www.fmcsa.dot.gov/about/aboutus.htm  
444 www.fmcsa.dot.gov—Weather-Impacts-on-CMV-Safety-report.pdf 
 

http://www.fmcsa.dot.gov/about/aboutus.htm
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NTL is designed to facilitate document sharing among people interested in transit and 
transit related topics.445 

Highlights of Existing Plans and Programs 

Policy Statement on Climate Change Adaptation446 

This document outlines Federal Transportation Administration’s positions on climate 
change and the need for adaptation, especially in relation to transit. It also addresses the 
interagency adaptation planning strategy. 

Climate Change Adaptation Initiative Pilots447,448 

The FTA is soliciting proposals for transit climate change adaptation assessment pilots. The 
pilots will fund transit agencies or partnerships with transit agencies to assess the 
vulnerability of transit assets and services to climate change hazards such as heat waves 
and flooding. The pilots will also assess initial adaptation strategies and link these 
strategies to transit agency organizational structures and activities. The need for this pilot 
program was highlighted in “Flooded Bus Barns and Buckled Rails: Public Transportation 
and Climate Change Adaptation.”449 

Technical Assistance450 

The FTA offers technical assistance to local transit agencies for planning and 
Environmental Management Systems (EMS)  

National Highway Traffic Safety (NHTSA)  

The National Highway Traffic Safety Administration (NHTSA) is responsible for reducing 
deaths, injuries and economic losses resulting from motor vehicle crashes. NHTSA sets and 
enforces safety performance standards for motor vehicles and equipment, and through 
grants to state and local governments enables them to conduct effective local highway 

                                                 
445 http://www.dot.gov/summary.htm  
446 www.fta.dot.gov—Final_FTA_Policy_Statement_signed_5_31_11.pdf  
447 http://fta.dot.gov/12347_14013.html  
448 http://www.fta.dot.gov/sitemap_14228.html 
449 http://www.fta.dot.gov/documents/FTA_0001__Flooded_Bus_Barns_and_Buckled_Rails.pdf  
450 http://fta.dot.gov/13835_8513.html  

http://www.dot.gov/summary.htm
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safety programs. NHTSA investigates safety defects in motor vehicles; sets and enforces 
fuel economy standards; helps states and local communities reduce the threat of drunk 
drivers; promotes the use of safety belts, child safety seats, and air bags; investigates 
odometer fraud; establishes and enforces vehicle anti-theft regulations; and provides 
consumer information on motor vehicle safety topics.451 

Highlights of Existing Plans and Programs  

Corporate Average Fuel Economy Standards (CAFE) 

For the model year 2012-2016, the NHTSA and EPA are jointly setting fuel economy and 
greenhouse gas emission standards under the Energy Policy and Conservation Act and the 
Energy and Independence Security Act. 

As it did for the FY 2011 Corporate Average Fuel Economy Standards, NHTSA has 
developed an Environmental Impact Statement as required by the National Environmental 
Policy Act and is implementing regulations issued by the Council on Environmental Quality 
(CEQ) and NHTSA.452 

Pipeline And Hazardous Materials Safety Administration (PHMSA) 

The Pipeline and Hazardous Materials Safety Administration (PHMSA) oversees the safety 
of more than 800,000 daily shipments of hazardous materials in the United States and 64 
percent of the nation's energy that is transported by pipelines. According to its website, the 
“PHMSA is dedicated solely to safety by working toward the elimination of transportation-
related deaths and injuries in hazardous materials and pipeline transportation, and by 
promoting transportation solutions that enhance communities and protect the natural 
environment.”453 

Highlights of Existing Plans and Programs 

DOT PHMSA Safety Advisory Committee  

In a 2009 committee meeting the PHMSA Safety Advisory Committee acknowledged the 
future challenges of sea level rise and the increased risk this poses to pipeline 
                                                 
451 http://www.dot.gov/summary.htm  
452 http://www.nhtsa.gov/staticfiles/rulemaking/pdf/cafe/CAFE-GHG_Fact_Sheet.pdf  
453 http://www.dot.gov/summary.htm  

http://www.dot.gov/summary.htm
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infrastructure. The conclusion was that further research was needed to understand the 
potential impacts and impact areas and to identify adaptation or mitigation actions.454 

Research and Innovation Technology Administration / Volpe Center 

The Research & Innovative Technology Administration (RITA) is an agency whose mission 
is to identify and facilitate solutions to the challenges and opportunities facing America's 
transportation system. RITA's focus is to promote transportation research that will foster 
the use of innovative technology. RITA includes the Volpe National Transportation Systems 
Center, an organization dedicated to enhancing the effectiveness, efficiency, and 
responsiveness of other federal organizations with critical transportation-related functions 
and missions. With responsibility for research policy and technology sharing, the agency 
partners with national and international organizations and universities. RITA also includes 
the Bureau of Transportation Statistics, the Transportation Safety Institute, and the 
University Transportation Centers program.455 

Highlights of Existing Plans and Programs 

ITRE — Institute for Transportation Research and Education at NCSU456  

Center for Transportation and the Environment 

The Center conducts innovative programs in research, education, and technology transfer 
that seek to mitigate the impacts of surface transportation on the environment. An example 
of the research follows: 

 Impacts of Climate Change on Transportation Infrastructure Design457 
CTE is leading a team of universities, in cooperation with the U.S. Department of 
Transportation, to identify new design and operations guidelines related to the 
impacts of sea-level rise and changing hydrology on transportation infrastructure. 
The purpose of the initiative is to provide planning and engineering professionals 
with the information they need to make informed decisions about how to respond to 
the possible changes resulting from climate change. 

                                                 
454http://www.phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Files/Pipeline/Technical_Advisory_Committee
s/20091209/ClimateChangeBobSmithPHMSA%20TAC%20Dec%2009.pdf  
455 http://www.dot.gov/summary.htm 
456 http://itre.ncsu.edu/cte 
457 http://www.itre.ncsu.edu/CTE/Research/project.asp?ID=92 
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5.24 U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT458 

Since 1965 the mission of HUD has been to ensure that there is a decent, safe, and sanitary 
home and suitable living environment for every American.  Following major federally 
declared disasters, Congress may appropriate supplemental funding that can be used to 
implement a range of post-disaster risk reduction measures including the acquisition of 
flood-prone properties.  These funds proved particularly useful following Hurricanes Fran 
and Floyd in North Carolina as the state acquired more than 5,000 homes and vacant lots in 
the floodplain. 

The updated flood maps produced through the North Carolina Floodplain Mapping 
Program will be important to HUD in providing advisory suggestions for its housing 
authorities. Flood insurance is required for many HUD programs, and, therefore, updated 
flood maps will be needed and relied upon heavily.  HUD will also use the maps in post-
flood assessments to measure eligibility for its various grant programs.  HUD will assist the 
state in completing its requirements analysis for the online Information Management 
System. HUD will also assist the state in defining technology and data standards for its 
digital mapping products.  

Highlights of Existing Plans and Programs 

Sustainable Communities Regional Planning Grant Program459,460 

In 2011 a total of $100 million was set aside for the Sustainable Communities Initiative to 
improve regional planning efforts that integrate housing and transportation decisions and 
increase the capacity of communities to modernize land use and zoning plans. Eligible 
activities include developing a comprehensive regional plan for sustainable development, 
which specifically suggests conducting comprehensive climate change impact assessments. 
This program was not funded in FY 2012.  

In 2010, the Gulf Regional Planning Commission of Gulfport, Mississippi, was awarded 
$2,000,000. It created a 13-member consortium to guide the planning process and pursue 
implementation of a plan with eight key elements including climate change adaptation for 
sustainable development, a clean and healthy gulf coast watershed, and sustainable 
infrastructure. 

                                                 
458 2010 Haz Mit Plan 
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5.25 SMALL BUSINESS ADMINISTRATION 

The U.S. Small Business Administration (SBA) was created in 1953 as an independent 
agency of the federal government to aid, counsel, assist, and protect the interests of small 
businesses, to preserve free competitive enterprise, and to maintain and strengthen the 
overall economy of the nation. The SBA has grown and evolved in the years since it was 
established in 1953, but its mission remains the same. The SBA helps Americans start, 
build, and grow businesses through an extensive network of field offices and partnerships 
with public and private organizations.461 

Since its founding, the SBA has delivered millions of loans, loan guarantees, contracts, 
counseling sessions, and other forms of assistance to small businesses. SBA provides 
assistances primarily through its four programmatic functions: access to capital, 
entrepreneurial development (education, information, technical assistance and training), 
government contracting, and advocacy.462 

Highlights of Existing Plans & Programs 

Disaster Loans 

SBA provides low-interest disaster loans to homeowners, renters, businesses of all sizes, 
and private nonprofit organizations to repair or replace real estate, personal property, 
machinery and equipment, inventory and business assets that have been damaged or 
destroyed in a federally-declared disaster. 

Disaster Loans: Homeowners & Renters463 

Homeowners and renters located in a federally-declared disaster area and are the victim of 
a disaster may be eligible for a low-interest disaster loan from the SBA, even if the person 
does not own a business. Renters and homeowners may borrow up to $40,000 to repair or 
replace clothing, furniture, cars, or appliances damaged or destroyed in the disaster, and 
may apply for up to $200,000 to repair or replace their primary residence to its pre-
disaster condition. Loans may be increased up to 20 percent of the total amount of disaster 
damages sustained to real estate to make improvements that lessen the risk of property 
damage by future disasters. Secondary homes or vacation properties are not eligible for 
these loans. Any proceeds from insurance coverage on the property or home will be 
deducted from the total damage to the property to determine the loan amount applicants 

                                                 
461 http://www.sba.gov/content/mission-statement-0 
462 http://www.sba.gov/about-sba-services/what-we-do 
463 http://www.sba.gov/content/fact-sheet-homeowners-and-renters 
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may be eligible for. For applicants unable to obtain credit elsewhere the interest rate will 
not exceed 4 percent. For those who can obtain credit elsewhere, the interest rate will not 
exceed 8 percent.  

Business Disaster Loans464 

Businesses of all sizes and private nonprofit organizations may apply for a Physical 
Disaster Loan of up to $2 million to repair or replace damaged real estate, equipment, 
inventory, and fixtures. The loan may be increased by as much as 20 percent of the total 
amount of disaster damages sustained to real estate and/or leasehold improvements to 
protect the property against future disasters of the same type. These loans will cover 
uninsured or under-insured losses.  

Economic Disaster Loans465 

Small businesses, small agricultural cooperatives, and certain private nonprofit 
organizations of all sizes suffering substantial economic injury may be eligible for an 
Economic Injury Disaster Loan.  The loan, which may not exceed $2 million, are intended to 
meet necessary financial obligations, namely the expenses the business would have paid if 
the disaster had not occurred. 
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