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"As the coasts become increasingly populated, more and more people are placed 

in harm's way. Thus far, science has not found effective ways to reduce most 

hazards. Therefore, citizens must look to strengthening communities. Building 

safer buildings and strengthening infrastructure are important steps, but it is the 

manner in which societies are built that largely determines disaster resilience. A 

vital part of effective disaster planningτwhether for mitigation, preparation, 

response, or recoveryτis an understanding of the people and institutions that 

make up each community, including their strengths and their weaknesses, as a 

basis for developing policies, programs, and practices to protect them. In the end, 

it is human decisions related to such matters as land use planning and 

community priorities that will build stronger, safer, and better communities." 

τ H. John Heinz III Center for Science, Economics and the Environment, 
2002, Human Links to Coastal Disasters 
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Definitions 

COASTAL GEOGRAPHY  

 
Image: EPA modified by CCCL 

 

Dry Beach Land between the MHW and the vegetation line 

Mean High Water An average of all high water heights observed over the National 
Tidal Datum Epoch (19 years) 

Mean High Water Line Intersection of the mean high water with the shore 

Mean Low Water An average of all low water heights observed over the National 
Tidal Datum Epoch (19 years) 

Mean Low Water Line Intersection of the mean low water with the shore 

Submerged Lands Lands covered by water at any stage of the tide; subject to public 
trust 

Tidelands Lands below the mean high water line and generally subject to 
public trust 

Uplands Land above the mean high water mark and generally subject to 
private ownership 

Vegetation Line Line on the shore where vegetation begins; usually the line where 
recent storm activity reached  

Wet Beach Land between the mean low water line and the mean high water 
line where the sand is repeatedly covered by water action; usually 
flat firm sand without vegetation 

Definitions primarily from NOAA at http://shoreline.noaa.gov/glossary.html 
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EXECUTIVE SUMMARY  
 

 Climate change will change the way we live.  No longer will the environment be a static 

condition, a certainty upon which other variables depend.  Rather, it will be a variable itself, 

and it will make us plan for the future like never before.  Already we are beginning to see the 

effects of change along our coasts.  Rising seas and more frequent hurricanes present a 

dynamic environment that threatens infrastructure long thought to be safe.   Our cities are ill-

prepared for the dangers of the next century.  Fiscally, we are spending more and more to 

repair the damage.  Long-term planning that accounts for climate change is needed to ensure 

that money spent today will reduce our future risk.  

 We have the opportunity to not only build resilience today but also prepare for the future, 

to build the infrastructure that will be the foundation for our cities in the next century.  This will 

require innovation and new technologies.  It will also require tough decisions.  Some areas will 

be too vulnerable, despite our best efforts to hold back the sea.   Infrastructure and homes will 

need to be moved away from the threat and the shore opened up to the public.  The political 

obstacles to this strategy will be severe in many places, but consideration of them should begin 

now. 

 Numerous legal tools already exist to assist federal, state, and local governments in 

conducting managed retreat away from the most vulnerable coasts.   Scattered publications, 

toolkits, and websites describe a broad range of legal, policy, and regulatory tools.   These tools 

have, with little fanfare, been used by communities around the United States to implement 

managed retreat.   This Handbook collects examples, case studies, and lessons learned from 

some of these early innovators in the hope that their lessons can inform future efforts to limit 

the exposure of our communities to coastal threats.  The key legal issues raised by these 

examples are also discussed. 

 The Handbook is organized into five sections.  Each describes a potential tool, provides 

examples and information, and then present the lessons learned for that tool.  The tools 

described herein are not the only tools that can or should be used.  In fact, significant 

innovation will likely be needed to address the novel challenges posed by climate change.  The 

tools presented here are simply a selection of those that have been implemented and that can 

inform future actions.       
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COMPILED LESSONS LEARNED  
 
COASTAL PLANNING 
 
Á Require planning at all levels.  State mandates can improve local planning. Mandates are 

particularly effective when they identify clear prioritized goals, establish guidelines, and 
provide technical and financial support for local officials.     
 

Á Coordinate planning efforts.  State and local governments need to coordinate their planning 
efforts and regulations.  The goals at both levels need to be consistent and complementary 
in order to be effective.    

 

SETBACKS AND ROLLING EASEMENTS 
 

Á Using a combination of set distances and erosion rates for setbacks can provide minimum 
standards for areas that lack historic erosion data while also acknowledging that erosion 
and sea level rise are unlikely to affect the coastline evenly and that approaches in one area 
may be inappropriate in another.  

 
Á Plan for change.  Setbacks should be designed to account for acceleration of erosion and 

sea level rise due to climate change.  This can be done through the use of a safety factor or 
by planning for routine updating of the setback distances.  Updating setback numbers 
would, ideally, not require a state level legislative response, which could be slow and delay 
necessary changes.  

 
Á Act now. Setbacks should be established as soon as possible in order to set property 
ƻǿƴŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜƛǊ ǇǊƻǇŜǊǘȅΦ  aƛƴƛƳǳƳ ƭƻǘ ǎƛȊŜǎ ŀƴŘ άǎŀǾƛƴƎǎέ 
clauses can also be used to avoid takings challenges.  However, when structures are built 
seaward of the setback line due to a variance or permit, it should be clear that the owner 
takes on the financial risk and that no public funding will be provided for future relief or 
rebuilding.  

 
Á Combine tactics. Setbacks and rolling easements should be combined with a prohibition 

against coastal armoring in order to best implement a policy of managed retreat and 
protect the long-term health of beaches.  Rolling easements must be combined with policies 
to prevent coastal armoring in order to be effective.  Coastal armoring would both destroy 
the beach (thereby negating the public access purpose of the easement) and prevent the 
beach from rolling inland.  

 
Á Provide an enforcement mechanism to ensure that setback provisions are complied with 

and conduct regular evaluations to determine if the setbacks have been effective.  
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Á Be specific and explicit in legislation.  A state wishing to implement a rolling easement 

should explicitly create one in state legislation.  The initial creation of the easement may be 
considered a taking and require compensation, either monetary or through an offset.  
However, this compensation will be far less substantial than that required to purchase a 
home outright, and it will also secure public beach access.  
 

Á A rolling easement could also be acquired through the use of exactions.  Private owners 
seeking to build or expand coastal properties could be required to allow a public easement 
as an offset to the negative externalities of coastal development.   

 

Á Use required disclosures to inform the public about risk. Sales of coastal property should 
include a disclosure requirement that informs prospective purchasers of the risks they face.  
This may not prevent takings litigation, but it will promote awareness of the costs of coastal 
living, which will assist in the implementation of further policies.  

 

PROHIBITING COASTAL ARMORING 
 
Á Take strong action.  Coastal armoring has significant external costs to the long-term health 

of the shoreline and to public access to the coasts.   A statewide prohibition or rigorous 
permitting requirements for coastal armoring is an effective method for preserving the 
coasts in those areas where feasible.  
 

Á Act quickly.  Legislation and regulations should be enacted as soon as possible in order to 
limit the number and scope of existing structures that will be grandfathered in under the 
old permissive standards.  Legislation should also limit, to the extent possible, the repair, 
rebuilding, and expansion of existing armoring.  It should also transfer responsibility for 
funding the maintenance and replacement of existing structures to private landowners so 
that the costs of maintaining coastal armoring are internalized by coastal landowners.   
  

Á Use multiple tactics.  Legislation, exactions, or agency policies prohibiting armoring should 
be coupled with setbacks, rolling easements, rebuilding restrictions and other managed 
retreat tools.  

 

Á Place the burden of proof on the landowner.  Coastal development permits should not 
allow the existence of a seawall or other hard armoring to be sufficient evidence of the 
safety and stability of a development site.  Placing the burden of proof on the landowner 
serves both to raise awareness with the development community and to save government 
resources.  This will also limit harm in the case of a catastrophic event or failure of the 
armoring. 

 

Á Break the sea wall cycle whenever possible by preventing development that relies on the 
continued existence of coastal armoring.  Such development will require substantial on-
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going funding to repair, rebuild, and expand coastal armoring to keep it safe.  Managed 
retreat is not only about re-locating existing communities but also about preventing new 
development in vulnerable areas.  

 

Á Requiring landowners to promise not to build coastal armoring in order to receive a 
development permit can be a powerful coastal development tool and can be used broadly 
to accomplish managed retreat.  When exactions are used, agencies should be careful in 
how they spell out the legitimate government interest that is being served by the exaction 
and should be sure that the burden on the landowner is proportionate to the benefit to the 
public.    

 

Á Pursuing mitigation fees for public harms resulting from hard armoring (such as lost access 
to public beaches) can provide needed revenue to pursue other managed retreat policies 
but should be used only in combination with other regulatory policies so as to avoid the 
appearance of selling the coast.   
 

Á When coastal armoring has proven ineffective, been substantially damaged by storms, or 
encroached on public lands governments can take this opportunity to require the removal 
of existing structures.   

 
REBUILDING RESTRICTIONS 
 
Á Implement building restrictions and zoning decisions as soon as possible.  These actions will 

only affect structures built after the regulations are put in place, so to avoid having 
buildings grandfathered in under old regulations, these need to be put in place promptly.  

 
Á Draft building and rebuilding requirements with future hazards in mind as well as current 

hazards.  Sea level rise and climate change are likely to exacerbate the risks faced by coastal 
communities.  Buildings in some A zones will soon have to face V zone-like hazards, so 
regulations should require buildings in A zones to comply with all V zone requirements.  
Consider implementing regulations not only for the 1 in 100 year flood but also for the 1 in 
500 year flood.   

 

Á Prohibit repetitive repairs.  Limit the number of times a building may be severely damaged 
by coastal events before it has to be removed entirely.  This is an excellent way to prevent 
the costly public expenditures that will be required by repetitive losses along the coasts.  
Stating these requirements explicitly in advance of a disaster will put the community on 
notice.  

 

Á Educate the public about the risks associated with coastal living and the ways in which 
building restrictions address those risks.  Conduct education campaigns when and where 
possibly.  Partner with scientists and policy experts from universities, environmental groups, 
and other advocacy organizations.    
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Á Place the burden of proof on the private property owner.  This will both require the 
property owner to educate him or herself about the risks facing the property and will 
reduce the resource burdens on government agencies.  

 
Á Coordinate zoning, building restrictions, setbacks, easements and other coastal 

management tools within a coherent coastal management plan to ensure that all tools are 
working towards complementary goals.  

 

Á Coordinate federal, state, and local building and rebuilding requirements to the extent 
possible.  Conduct this review and coordination before a disaster so that property owners 
will be able to begin repairs as soon as possible after a disaster.   

 

ACQUISITION 
 
Á Relocation is key.  Municipalities and states considering a buyout program must consider 

where they want development to occur, identify those areas, and build in elements of their 
buyout program that assist homeowners in relocating to those desired areas.  Some ways to 
do this are providing incentives for relocation within the district, providing assistance for 
down payments for low-income residents, and identifying areas of safe growth in a 
development plan.  Areas for targeted development should be identified well in advance of 
a disaster.  And new housing should be priced to be equally or less expensive than the 
housing that was acquired. 
  

Á Incentivize homeowners to remain nearby.  This will not only assist in maintaining the tax 
base but also retain a greater sense of community.  Government agencies can do this by 
offering bonus payments for homeowners to relocate nearby or by developing new housing 
areas.   
 

Á Move quickly.  Buyout programs are most successful when initiated immediately after a 
natural disaster.  Plans should be made and put in place in advance so that they can be 
implemented quickly after a disaster.  Placing deadlines on accepting offers can be an 
effective measure to make homeowners make a decision. Staff should be dedicate staff to 
process applications quickly.  
 

Á Identify priority homes based on greatest vulnerability.  Repetitive loss areas are 
particularly cost-effective areas for buyout programs.  
 

Á Make homeowners aware of the benefits of acquisition.  This is true for both conservation 
easements and buyout programs.  Conduct a targeted information campaign to educate 
homeowners on the dangers and costs associated with remaining in a vulnerable area.  
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Á Keep the program cost effective.  Place a cap on the amount offered for homes or 
easements.  Use a standard formula to determine property value in order to avoid long 
negotiation periods and hold-outs.  
 

Á Create floodplains.  Attempt to buy large continuous areas of land in order to create 
floodplains that can act as barriers to future flooding.  Return to areas after the fact and 
ƻŦŦŜǊ ǇǊƻƎǊŀƳǎ ǘŀǊƎŜǘŜŘ ŀǘ ΨƻǊǇƘŀƴ ƘƻǳǎŜǎΦΩ  hŦŦŜǊ ƛƴŎŜƴǘƛǾŜǎ ŦƻǊ ƴŜƛƎƘōƻǊƘƻƻŘǎ ǘƻ ƳƻǾŜ ŀǎ 
a complete block.  Target small locations: a program does not need to be large to be 
successful.   
 

Á Take the opportunity to invest in improvements.  When buying properties, consider public 
spaces that would most improve the community.  When rebuilding in safer locations, 
consider new building codes, solar power, and other design changes that would make those 
areas more desirable and resilient.   
 

Á Publicity and transparency are key. Working with NGOs can increase flexibility of programs, 
and working with the public builds trust and allows the community to have a voice in how 
the acquired land is used.  
 

Á Consider a combination of options such as acquisition through eminent domain coupled 
with the use of a conditional lease in order to lower costs.  However, recognize that this 
path will provide protection only against the future harms of sea level rise and not against 
coastal storms that are affecting coastal properties even today.  
 

Á .Ŝ ŦƭŜȄƛōƭŜ ŀƴŘ ŎǊŜŀǘƛǾŜΦ  /ƻƴǎŜǊǾŀǘƛƻƴ ŜŀǎŜƳŜƴǘǎ Ŏŀƴ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ŀŘŀǇǘ ǘƻ ŜǾŜǊȅƻƴŜΩǎ 
needs, making them more beneficial to landowners while still achieving the buffer needs.  .  
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INTRODUCTION   
 

 Ocean shorelines, with their economic resources and recreational opportunities, have long 

been coveted locations for development.  The same proximity to the coast that makes 

development desirable also threatens those very structures: rising tides, eroding shores, and 

coastal storms all threaten property and public safety.  As climate change accelerates rising sea 

levels and possibly worsens hurricanes and other storms, the threat posed by such hazards will 

increase.  Ironically, development along the coasts impairs ǘƘŜ ǎƘƻǊŜƭƛƴŜΩǎ ƴŀǘǳǊŀƭ ŀōƛƭƛǘȅ ǘƻ 

withstand these same hazards.  

 As a result, many coastal communities are trapped in a cycle of risk in which they are 

developed, devastated by a natural event or disaster, and then rebuilt and repaired only to be 

struck again.1  As a classic example, Dauphin Island, Alabama, has been substantially destroyed 

ten times by hurricanes in the past forty years and yet, after being destroyed once again by 

Hurricane Katrina, commenced rebuilding.2  Dedication to community and resilience in the face 

of adversity are traits to be admired, but government officials must balance our natural 

tendency to persevere against the social and economic costs and risks to personal safety posed 

by continual development in vulnerable locations.  Federal funding spreads the risk exposure of 

coastal living across a greater population, which means that individual property owners 

internalize less of the cost of living in such risky areas.3 Since 1979, Dauphin Island has received 

$80 million in federal funding ς more than $60,000 per resident ς plus an additional $72 million 

in federal flood insurance payouts (although Dauphin Island residents have paid only $9.3 

million in premiums).4 

 Policy makers and the public at large are becoming increasingly aware of the expenses 

associated with repeated coastal disasters.   Hurricane Sandy in the fall of 2012 cost $65 

billion.5  Hurricane Ike in 2008 came in at $27 billion.  Hurricanes Wilma and Rita cost $16 

billion each in 2005, not to mention Hurricane Katrina at $125 billion.  Hurricanes Ivan and 

Charley cost $14 and $15 billion respectively in 2004.6  This list says nothing about a host of 

billion dollar storms in between, much less other types of disasters such as flooding and severe 

storms that cost billions every year (144 weather disasters over $1 billion since 1980).  Nor does 

it capture the personal costs: the loved ones lost, the people displaced for months on end, the 

personal belongings and memories destroyed, the communities disrupted.   

 If it seems that big disasters have been occurring more frequently in recent years, it may be 

true.  According to the National Oceanic and Atmospheric Administration, the number of 

natural events that inflict at least $1 billion in damage (adjusted for inflation) has risen from an 

average of two per year in the 1980s to more than ten per year since 2010.7  And the federal 
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government has begun playing a larger role in disaster relief, meaning more federal funding 

expended at each disaster.8  Between 2011 and 2013, Congress spent $136 billion on disaster 

relief.9  In comparison, in 2013, the federal government spent $65.7 billion on education.10  

These bills are only expected to increase as climate change exacerbates weather conditions,  

and public expenditures for repeated disaster relief are always controversial.11  

 In the past, government has promoted coastal development to encourage economic growth 

and expanded tax base.12  Increased development and larger, more expensive infrastructure  

raise the cost of each disaster.  The three primary options to respond to a rising sea and 

increased threat of hurricanes are protection, accommodation, and retreat.  Traditionally, 

governments and private owners have been reluctant to abandon coastal properties or to turn 

to flood-friendly uses.  As a result, they have stressed the need for protective structures (such 

as seawalls and other forms of hard armoring) to defend coastal development from the sea.13  

However, policy makers are becoming increasingly aware of the limitations and costs of hard 

armoring.  Rather than rely solely on coastal armoring structures, policy makers will need to 

turn increasingly to land use reform and a policy of managed retreat from the shorelines.  

These policies avoid disasters by building resilience, preventing or limiting coastal development 

in vulnerable locations, and reducing the impact of coastal hazards on infrastructure.  Such 

proactive non-structural solutions are often more cost effective than coastal armoring over the 

long-term as they do not require on-going maintenance, re-building, or repair.14   A long-term 

ǇƻƭƛŎȅ ƻŦ ƳŀƴŀƎŜŘ ǊŜǘǊŜŀǘ Ŏŀƴ ƭƛƳƛǘ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ŜȄǇƻǎǳǊŜ ǘƻ Ŏƻŀǎǘŀƭ ƘŀȊŀǊŘǎΣ ǎŀǾŜ ƭƛǾŜǎΣ ŀƴŘ 

limit the expenditure of public funding on vulnerable infrastructure and response 

mechanisms.15   

Purpose of this Handbook 

 Other academics have written about the numerous legal tools that are available to 

legislators and regulators to respond to coastal hazards and to conduct managed retreat.16   

This Handbook builds on those works by providing practical advice drawn from examples of 

locations where managed retreat has already been conducted or is on-going.  It describes legal 

principles and precedents that can serve as useful guides for the creation of new policies, and it 

identifies lessons learned and recommendations based on previous experiences.  It is important 

for policy makers to recognize that managed retreat has been done before ς sometimes 

successfully and sometimes not ς and that we can learn from those examples to build a more 

resilient coast.  
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Zanjani, Federal Financial Exposure to Natural Catastrophe Risk, in MEASURING AND MANAGING FEDERAL FINANCIAL RISK 

(NBER Conference Report, Chicago: University of Chicago Press, 2010).  

9
 DANIEL J. WEISS AND JACKIE WEIDMAN, DISASTROUS SPENDING: FEDERAL DISASTER-RELIEF EXPENDITURES RISE AMID MORE EXTREME 

WEATHER (Center for American Progress, 2013), at 1. 

10
 New American Foundation, Education in the Federal Budget, Jun. 21, 2013, 

http://febp.newamerica.net/background-analysis/education-federal-budget (last visited Aug. 7, 2013).  

11
 See, e.g., wƛŎƪ ¦ƴƎŀǊΣ hƪƭŀƘƻƳŀΩǎ ¢ǿƻ Dht {ŜƴŀǘƻǊǎ wŜǇŜŀǘŜŘƭȅ hǇǇƻǎŜŘ 5ƛǎŀǎǘŜǊ wŜƭƛŜŦ ŦƻǊ hǘƘŜǊǎ ƛƴ bŜŜŘΣ 

may 21, 2013, http://www.forbes.com/sites/rickungar/2013/05/21/oklahomas-two-gop-senators-repeatedly-
opposed-disaster-relief-for-others-in-need; Brad Plumer, Why the fights over disaster relief in Congress keep 
getting worse, THE WASHINGTON POST, Jan. 4, 2013, 
http://www.washingtonpost.com/blogs/wonkblog/wp/2013/01/04/why-the-fights-over-disaster-relief-in-
congress-keep-getting-worse; Klaus Jacob, Time for  Tough Question: Why Rebuild?, The Washington Post, Sep. 6, 
2005, http://www.washingtonpost.com/wp-dyn/content/article/2005/09/05/AR2005090501034.html(last visited 
Aug. 7, 2013).  

12
 See e.g., NOAA, State of the Coast: Economy, http://stateofthecoast.noaa.gov/coastal_economy (stating that in 

2011, 45% of the U.S. gross domestic product was generated in coastal counties); NANCY S. PHILIPPI, FLOODPLAIN 

MANAGEMENT ς ECOLOGIC AND ECONOMIC PERSPECTIVES 29-30 (1996) (describing economic interests associated with 
coastal communities); JOHN R. LOGAN AND HARVEY L. MOLOTOCH, URBAN FORTUNES: THE POLITICAL ECONOMY OF PLACE 

(Berkeley, CA: University of California Press, 1987) (describing local political pressure for economic growth as 

http://www.usatoday.com/story/opinion/2012/10/31/hurricane-sandy-new-york-new-jersey-coast-line/1669745/
http://www.nytimes.com/2012/11/19/science/earth/as-coasts-rebuild-and-us-pays-again-critics-stop-to-ask-why.html?pagewanted=all
http://www.nytimes.com/2012/11/19/science/earth/as-coasts-rebuild-and-us-pays-again-critics-stop-to-ask-why.html?pagewanted=all
http://www.ncdc.noaa.gov/billions/events
http://www.washingtonpost.com/blogs/wonkblog/wp/2013/04/29/the-government-is-spending-way-more-on-disaster-relief-than-anybody-thought
http://www.washingtonpost.com/blogs/wonkblog/wp/2013/04/29/the-government-is-spending-way-more-on-disaster-relief-than-anybody-thought
http://libertystreeteconomics.newyorkfed.org/2012/12/how-will-we-pay-for-superstorm-sandy.html
http://libertystreeteconomics.newyorkfed.org/2012/12/how-will-we-pay-for-superstorm-sandy.html
http://febp.newamerica.net/background-analysis/education-federal-budget
http://www.forbes.com/sites/rickungar/2013/05/21/oklahomas-two-gop-senators-repeatedly-opposed-disaster-relief-for-others-in-need
http://www.forbes.com/sites/rickungar/2013/05/21/oklahomas-two-gop-senators-repeatedly-opposed-disaster-relief-for-others-in-need
http://www.washingtonpost.com/blogs/wonkblog/wp/2013/01/04/why-the-fights-over-disaster-relief-in-congress-keep-getting-worse
http://www.washingtonpost.com/blogs/wonkblog/wp/2013/01/04/why-the-fights-over-disaster-relief-in-congress-keep-getting-worse
http://www.washingtonpost.com/wp-dyn/content/article/2005/09/05/AR2005090501034.html
http://stateofthecoast.noaa.gov/coastal_economy
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motive for not limiting development in hazardous areas); Leonard Ruchelman, Natural Hazard Mitigation and 
Development: An Exploration of the Roles of Public and Private Sectors, in MANAGING DISASTER: STRATEGIES AND 

PERSPECTIVES (Louise Comfort, ed., Durham, NC: Duke University Press, 1988).  

13
 See, e.g., NATIONAL RESEARCH COUNCIL, MANAGING COASTAL EROSION 29, 56-61 (1990) (describing the main methods of 

erosion control as hard armoring projects including dams, groins, seawalls, revetments,  and breakwaters); NOAA, 
State of the Coast: Shoreline Armoring: The Pros and Cons, 
http://stateofthecoast.noaa.gov/shoreline/shoreline_armoring.html (stating that millions of federal, state, and 
private dollars have been expended annually on shore armoring and protection).   

14
 See generally U.S. Environmental Protection Agency (EPA), Anticipatory Planning for Sea-Level Rise Along the 

Coast of Maine at 5-1 ς 5-2 (Sep. 1995).   For a discussion of the long-term costs to each state from climate change 
impacts, see the fifty state reports prepared by the American Security Project, Pay Now, Pay Later (2011) available 
at http://americansecurityproject.org/issues/climate-energy-and-security/climate-change/pay-now-pay-later (last 
visited Aug. 7, 2013). 

15
 See generally Brower, David J. Brower et al., Reducing Hurricane and Coastal Storm Hazards Through Growth 

Management: A Guidebook for North Carolina Coastal Localities at 29-30 (1987). 

16
 See, especially, J. GRANNIS, ADAPTATION TOOL KIT: SEA LEVEL RISE AND COASTAL LAND USE (GEORGETOWN CLIMATE CENTER, 

2011); J. Peter Byrne & J. Grannis, Coastal Retreat Measures, in THE LAW OF ADAPTATION TO CLIMATE CHANGE (M. 
Gerrard & K. Kuh, eds., 2012).   

http://stateofthecoast.noaa.gov/shoreline/shoreline_armoring.html
http://americansecurityproject.org/issues/climate-energy-and-security/climate-change/pay-now-pay-later
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TABLE OF COASTAL MANAGEMENT TOOLS  
 

 Numerous legal and policy tools are available to promote coastal managed retreat, not all of 
which are discussed in depth in this Handbook.  This table provides a brief overview of available 
tools, as consolidated from other sources in the managed retreat literature.  See, especially:  

J. GRANNIS, ADAPTATION TOOL KIT: SEA LEVEL RISE AND COASTAL LAND USE (GEORGETOWN CLIMATE CENTER, 
2011).  

J. Peter Byrne & J. Grannis, Coastal Retreat Measures, in THE LAW OF ADAPTATION TO CLIMATE CHANGE 
(M. Gerrard & K. Kuh, eds., 2012).   

  

Tool Description Example 

Climate 
Adaptation 
Plans 

Climate adaptation plans can address 
coastal hazards as part of a state-wide or 
local adaptation effort   

California Climate Adaption 
Strategy; Florida Governor's 
Action Team on Energy and 
Climate Change  

Development 
Plans 

Identifying areas for priority development 
and areas for retreat can promote 
managed retreat as part of a larger 
development strategy 

Maryland Smart Growth 
Initiative 

Hazard 
Mitigation Plans 

Incorporate increased hazards from 
climate change into HMPs, and then use 
the HMPs to guide comprehensive plans/ 
zoning process 

FEMA-Approved State Hazard 
Mitigation Plans ς /ƻƭƻǊŀŘƻΩǎ 
5ǊƻǳƎƘǘ tƭŀƴ ŀƴŘ /ŀƭƛŦƻǊƴƛŀΩǎ 
State Hazard Mitigation Plan  

Coastal 
Management 
Plans 

Coastal management plans integrate a 
variety of managed retreat policies into a 
comprehensive and coherent plan to 
guide development 

Texas Coastal Management Plan  

Capital 
Improvement 
Plans / Land 
Use Plans 

Use capital improvement plans to study 
the vulnerability of their infrastructure to 
projected climate change impacts and 
then decrease investment in 
infrastructure in vulnerable areas 

Maryland Growth Act and Smart 
Growth Imitative; California 
Coastal Act 

Transportation 
Plans (and other 
Utility or 
Agency Plans) 

Incorporate managed retreat into siting 
decisions in federally-mandated state 
transportation plans; allocate 
infrastructure to less vulnerable areas  

California Department of 
Transportation Guidance (2011): 
instructed staff on how to 
assess sea-level rise risks when 
planning infrastructure projects  

Flood Insurance 
Reforms 

Requiring insurance in flood-prone areas 
can protect homeowners and 
government funds by providing other 
means of relief; it can also signal the true 
costs of coastal living 

National Flood Insurance 
Program 
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Tool Description Example 

Downzoning 

Limit potential uses and intensity of use 
in areas vulnerable to the effects of 
climate change to decrease development 
potential 

Connecticut Coastal 
Management Act 

Zoning Overlay 
Provide an additional layer of zoning 
requirements in specialized areas such as 
coastal hazard areas 

Greenwich, Connecticut  

Setbacks 

Require new development to be sited 
upland to avoid flooding; base setbacks 
on erosion rates or sea level rise to create 
a rolling setback 

California Coastal Act; Maine 
{ŀƴŘ 5ǳƴŜ wǳƭŜǎΤ YŀǳŀΩi, Hawaii 

Building and 
Rebuilding 
Restrictions 

Require strict construction standards in 
vulnerable areas; limit the extent or 
number of repairs after disasters 

Maine Sand Dune Rules; South 
Carolina Beach Front 
Management Act; Florida 
Coastal Construction Control 
Line 

Building 
Moratoria 

Impose a temporary moratorium on new 
building permits while regulators update 
comprehensive plans and zoning schemes 
to account for projected sea level  rises 
and other climate change impacts 

Florida 1989 two-year 
moratorium on building on 
coastal islands; Nags Head, 
North Carolina 

Exactions 
Grant development permits with retreat 
conditions (e.g. no armoring, setback 
requirement, rolling easement) 

California Coastal Commission 
prohibition on armoring 

Condemnation 

Establish policy of declaring homes too 
close to shore (and therefore exposed to 
erosion and storms) as  being unsafe for 
habitation 

Pacifica, California 
(condemnation due to erosion 
of coastal bluffs) 

Private 
Information 
Disclosure 

Require property sellers to disclose risks 
to the property from climate change, sea 
level rise, and erosion 

South Carolina: S.C. Code Ann. 
Section 48-39-330 
California: Cal. Civ. Code Section 
1103.2 

General 
Information 
Disclosure 

Make publicly available all the maps and 
models used to create state climate 
change adaption plans; identify 
vulnerabilities and risks 

bŜǿ ¸ƻǊƪ /ƛǘȅ ǊŜǇƻǊǘ ά! 
Stronger, More Resilient New 
¸ƻǊƪέ  

Buyouts 
(Acquisition in 
Fee) 

Acquire land in vulnerable areas and 
convert it to open space to protect 
remaining infrastructure and buildings 

Ames County, Iowa; Grand 
Forks, North DakƻǘŀΤ {ƻƭŘƛŜǊΩǎ 
Grove, Wisconsin  
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Tool Description Example 

Conservation 
Easements 

Acquire an easement on all or part of the 
vulnerable property such that landowner 
agrees to limit development in specified 
manner 

Maryland Environmental Trust; 
Wapello, Iowa; National Park 
Service 

Transferable 
Development 
Credits 

Sever development rights from property 
ownership; landowners in vulnerable 
areas can sell their development rights to 
landowners in less-vulnerable areas 
seeking to expand  

City of Malibu, California, Local 
Coastal Program;  Collier 
County, Florida 
 

Tax Incentives 

Base property tax assessments on current 
use values, instead of fair market values 
(which would be influenced by 
developers), making it more cost-
effective for landowners to hold onto 
undeveloped land 

Virginia Conservation Easement 
Tax Incentives 
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PRELIMINARY MATTERS 
 
 
 Coastal management is a rich and complicated area of policy and regulation.   No one 
publication could thoroughly address all of the related laws and policies.  However, two areas 
that require some background familiarity are the National Flood Insurance Program (NFIP) and 
constitutional takings challenges. Neither will be addressed comprehensively, but an overview 
is included for those readers not familiar with the challenges presented and should serve as a 
reference for background information.    
 

NATIONAL FLOOD INSURANCE PROGRAM* 
 

 In 1968, Congress created the NFIP to provide 
subsidized insurance to communities in areas 
particularly vulnerable to floods.  Private insurance 
rates that reflected the actual extent of the flood 
risk were becoming prohibitively expensive and communities along river and coastal shores 
were left exposed to risk from storms and floods.  Federally subsidized insurance was meant to 
enable coastal development while promoting hazard mitigation efforts.  However, the program 
has been criticized for promoting vulnerable development and spending federal tax dollars in 
an unsustainable manner.  The Biggert-Waters Flood Insurance Reform Act of 2012 (discussed 
below) may address some of these concerns as it is implemented over the coming years.  
Through mapping, insurance rate-setting, and developing minimum floodplain regulations, the 
NFIP has the potential to promote managed retreat and hazard mitigation.  
 
 The Federal Emergency Management Agency (FEMA) administers the program.  FEMA 
designates Special Flood Hazard Areas (SFHAs) as those areas expected to be flooded during a 
100 year flood.17Ϟ  Local communities located within or partially within SFHAs must develop 
floodplain management plans to address potential floods and buildings must meet minimum 
construction requirements in order to qualify for federally subsidized insurance.18  
 
 Despite these requirements, coastal storms caused significant damage to shoreline 
properties.  Many buildings were not built according to NFIP standards and required costly 
repairs after being damaged ς costs that were not met by the low premiums.  Some premiums 
did not reflect the true risks of flooding.  When building standards changed, or the risk of 
ŦƭƻƻŘƛƴƎ ƛƴŎǊŜŀǎŜŘΣ ƘƻƳŜǎ ǿŜǊŜ άƎǊŀƴŘŦŀǘƘŜǊŜŘέ ƛƴ ς they paid according to what the risk was 
when the home was built rather than according to the current level of risk.  In addition, the 
mandatory requirement for homeowners with a federally backed mortgage to purchase flood 

                                                           
*
 Images: FEMA Flood Facts. 
Ϟ
 It is important to be clear that a 100 year flood is not a flood that occurs once every 100 years.  Rather, it is a 

flood that has a 1% chance of occurring (or being exceeded) every year. 
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insurance was not strictly enforced.19  This meant that during times of disaster many 
homeowners who had not purchased insurance still received federal aid. 
  

 All of this meant that NFIP was spending more money that it 
recovered through premiums.  After the 2005 storm season, NFIP 
had an estimated $23 billion in liabilities, far exceeding the $2.2 
billion in premiums earned annually.20  As of September 2011, 
the NFIP had a debt of $17.75 billion and was widely considered 
financially unsound.21  The NFIP requires regular re-authorization 
from Congress, but Congress has at times been slow to 
reauthorize the floundering program, which left homeowners 

who needed insurance to get mortgages in limbo.22  In order to address these issues, the 
Biggert-Waters Flood Insurance Reform Act was passed in July 2012.  
 

Biggert -Waters Flood Insurance Reform Act of 2012 
 
 The Biggert-Waters Flood Insurance Reform Act (BW-12)23 extended the NFIP for five years 
and made modifications to ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǎǘǊǳŎǘǳǊŜ.  Some of the key provisions of BW-12 
include raising insurance premiums, creating a technical mapping council, and studying the 
possibility of transferring flood risk to the private sector.  
  
 ¢ƻ ŀŘŘǊŜǎǎ bCLtΩǎ ƻƴƎƻƛƴƎ ŦƛƴŀƴŎƛŀƭ ǇǊƻōƭŜƳs, BW-12 phases out subsidized rates for newly 
purchased properties, lapsed policies, and new policies covering properties for the first time.24  
This will occur slowly: new rates will increase 20% per year starting in 2014 until the full risk is 
reflected in the rate.25  A portion of the 20% of existing policyholders that pay subsidized rates 
(approximately 1.12 million of the 5.6 million policyholders) will see a 25% annual premium 
increase until full-risk premiums are reached.26  BW-12 also removes grandfathered rating, 
which means that homeowners will be required to pay premiums based on the latest risk 
assessment and maps rather than the risk assessments and maps that were in place at the time 
of construction.  For those that are affected, this could result in substantial increase in their 
premiums.  Homes built before the first Flood Insurance Rate Map (Pre-FIRM) was created for 
their area will see a 16 to 17% increase.27  For a single-story structure in high risk, non-coastal 
AE zone, a $250,000 home might see the following changes in policy depending on the 
elevation of the property:28  
 
 Subsidized Premium Rates 

Before BW12  
Premium Rates Elimination of 
Subsidies (Oct 1, 2013)  

Lowest floor of property is 4 
feet above base flood elevation $3,6 00 $553 

Lowest floor of property is at 
base flood elevation $3,600 $1,815 

Lowest floor of property is 4 
feet below base flood elevation $3,600 $10,723 
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Table from FEMA Quick Reference Guide, September, 2013.  
It is important to note that in the table above, the homes at or above base flood elevation 
actually see a reduction in their insurance premiums.  Moreover, these changes will not be 
implemented immediately.  Primary home owners in some cases will keep their subsidized 
rates until or unless the policy lapses, the property is sold, the property suffers repeated 
damage, or a new policy is purchased.29  Even so, as a result of these changes, developers and 
new buyers may be discouraged from purchasing homes in vulnerable areas.   
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Graphic: 
FEMA 

 
 
 
 
 
 
 
 
 
 
  

 Opponents of managed retreat argue that raising insurance premiums will mean that only 
wealthy individuals are able to live along the coasts.  However, the 25% increase will only affect 
non-primary residents (e.g., second homes and summer homes), businesses, and severe loss 
properties.30  The second-home owners and at least some of the businesses are less likely to be 
the backbone of neighborhoods and communities that government funding seeks to preserve.  
As for severe loss properties, proponents of managed retreat argue that it is unfair to use tax 
dollars paid by inland residents to allow other citizens to live along the coasts; and that 
subsidizing housing for homeowners in vulnerable locations means placing those families and 
communities who can least afford to lose their homes and possessions in danger from floods 
and storms.  
 
 What is certain is that increased NFIP premiums will create political pressure for state and 
local governments to further subsidize coastal living.  Government officials should study the 
long-term costs and benefits of promoting coastal development in vulnerable areas before 
committing public funds.  
 
 In addition to changing premium rates, BW-12 also creates 
a technical mapping advisory council that oversees 
improvements of floodplain maps to ensure premiums can 
more accurately reflect risk.31   These are important as 
outdated flood maps are often relied on by policy makers, 
leading to hazard mitigation plans that do not reflect the true 
scope of the risk, and by homebuyers and their lenders.  
 
 BW-12 also allows the federal government to study the possibility of transferring some of 
the flood risk from the nation to the private sector through reinsurance purchasing.32  
Reinsurance would allow the government to make a payment to private insurance companies, 
who would then assume future flood losses sustained from disasters.33  This assumes that 
private insurance companies will be willing to enter this arena, which is not certain.     
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 FURTHER READING 
  

Raymond Burby, Flood Insurance and Floodplain Management: The U.S. Experience, 3 
ENVIRONMENTAL HAZARDS 111 (2001).  
 
Howard Kunreuther and Gilbert White, The Role of the National Flood Insurance Program in 
Reducing Losses and Promoting Wise Use of Floodplains, 95 JOURNAL OF CONTEMPORARY WATER 

RESEARCH AND EDUCATION 6 (2011).  
 
Jessica Grannis, Analysis of How the Flood Insurance Reform Act of 2012 (H.R. 4348) May Affect 
State and Local Adaptation Efforts, GEORGETOWN CLIMATE CENTER (Aug. 1, 2012), available at 
http://www.georgetownclimate.org/sites/default/files/Analysis%20of%20the%20Flood%20Insurance%2
0Reform%20Act%20of%202012.pdf. 
 

Mary Myers, The National Flood Insurance Program as a Non-Structural Mitigation Measure, 
U.S.-ITALY RESEARCH WORKSHOP ON THE HYDROMETEOROLOGY, IMPACTS, AND MANAGEMENT OF EXTREME 

FLOODS, PERUGIA, ITALY, NOVEMBER 1995, available at http://www.engr.colostate.edu/~jsalas/us-
italy/papers/45myers.pdf.  
 
 

CONSTITUTIONAL TAKINGS &  COMPENSATION  
 

 The Fifth Amendment of the U.S. Constitution prohibits the government from taking private 
property without providing just compensation.  This is most classically embodied in a physical 
taking, when the government takes control of a parcel of land through eminent domain for a 
public purpose.  However, it may also apply to laws and regulations that proscribe or restrict 
development.  This section will briefly describe some of the most notable case law on takings.   
  
 It is important to note that the focus of takings litigation is not whether or not the 
government is allowed to pass a law or adopt a regulation but whether or not the government 
will be required to compensate the landowner.  Managed retreat may not be feasible if it 
requires substantial payments to private landowners, so much of the discussion within this 
handbook will focus on whether or not the government is required to pay.  However, even in 
cases where an action might be constituted a taking, it must be clear that government can still 
choose to enact that regulation; it will simply be required to pay the landowner.  
 

Permanent Physical Occupation 
 
 Legislatures cannot enact a managed retreat measure that amounts to a permanent 
physical occupation of private property without compensating the landowners.  ! άǇƘȅǎƛŎŀƭ 
ƻŎŎǳǇŀǘƛƻƴέ ŀǇǇƭƛŜǎ ƴƻǘ ƻƴƭȅ ǿƘŜƴ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ǘŀƪŜǎ ŎƻƳǇƭŜǘŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ǇǊƻǇŜrty 

http://www.georgetownclimate.org/sites/default/files/Analysis%20of%20the%20Flood%20Insurance%20Reform%20Act%20of%202012.pdf
http://www.georgetownclimate.org/sites/default/files/Analysis%20of%20the%20Flood%20Insurance%20Reform%20Act%20of%202012.pdf
http://www.engr.colostate.edu/~jsalas/us-italy/papers/45myers.pdf
http://www.engr.colostate.edu/~jsalas/us-italy/papers/45myers.pdf
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but also when the government requires the landowner to permit someone or something to 
access her property.  
 
 This principle derives from the case Loretto v. Teleprompter Manhattan CATV Corp., 458 
U.S. 419 (1982).  In Loretto, a New York law required landlords to allow cable companies to 
place equipment outside their apartment buildings on a permanent basis.  The court held that 
the law worked as a taking, and the principle stands.  An easement which allows the public 
access to a portion of a beach property amounts to a physical occupation and is therefore a 
taking. This applies when an easement is first created, not when the easement shifts (see 
Chapter 2 on Rolling Easements).  
 
Restrictions, Exactions and Public Dedication of Private Property 
 
 The government can use its power to approve and deny development construction and 
other permits as a mechanism to impose development restrictions and to obtain exactions.   
The government can restrain an owner from building a seawall (see Chapter 3 on Preventing 
Armoring) or  limit the number of times an owner could rebuild after a coastal storm (see 
Chapter 4 on Rebuilding Restrictions) by granting a development permit only if the builder 
ŀƎǊŜŜǎ ǘƻ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǘŜǊƳǎ.  These are not traditional physical occupations, but they 
may still face takings challenges.  For example, an exaction that requires an owner to dedicate a 
portion of his property for a public purpose or to grant an easement for public access to her 
property may be considered a physical taking.  In order avoid begin considered a taking, the 
restriction or exaction must serve a legitimate public interest (such as public health, safety, and 
welfare) and  must meet two further criteria:  
 

¶ Rough Proportionality:  In 1994 the Court first articulated the άǊƻǳƎƘ ǇǊƻǇƻǊǘƛƻƴŀƭƛǘȅέ 
requirement in Dolan v. City of Tigard.  That is, the burden placed on the private owner 
must be in some way proportional to the benefit being conferred on the public.34 
 

¶ Essential Nexus: According to the U.S. {ǳǇǊŜƳŜ /ƻǳǊǘΩǎ мфут ŘŜŎƛǎƛƻƴ ƛƴ Nollan v. 
California Coastal Commission,35 the government may only condition the granting of a 
permit on an exaction if the action demanded of the private owner serves the same 
purpose as a permit denial would have served.  The government cannot condition a 
permit on the performance of some unrelated task.   
 

Government officials must be mindful of the limits of restrictions on use, exactions and 
dedications of private property for public purposes, but, used prudently, these devices can be a 
ǾŀƭǳŀōƭŜ ǇŀǊǘ ƻŦ ǘƘŜ ƭŜƎƛǎƭŀǘƻǊΩǎ ƳŀƴŀƎŜŘ ǊŜǘǊŜŀǘ ǘƻƻƭƪƛǘΦ DƻǾŜǊƴƳŜƴǘ Ŏŀƴ ǳǎŜ ŜȄŀŎǘƛƻƴǎ and 
conditions on building permits to obtain transfers of land or to obtain easements that allow 
government agencies to actively manage portions of land in problematic areas.  According to 
ǘƘŜ {ǳǇǊŜƳŜ /ƻǳǊǘΣ άLƴǎƛǎǘƛƴƎ ǘƘŀǘ ƭŀƴŘƻǿƴŜǊǎ ƛƴǘŜǊƴŀƭƛȊŜ ǘƘŜ ƴŜƎŀǘƛǾŜ ŜȄǘŜǊƴŀƭƛǘƛŜǎ ƻŦ ǘƘŜƛǊ 
conduct is a hallmark of responsible land-use policy, and we have long sustained such 
regulations against constitutional attackΦέ36  However, agencies should be careful how they 
justify the proportionality of their demands and the connection between the externalities 
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ŎŀǳǎŜŘ ōȅ ǘƘŜ ŘŜǾŜƭƻǇŜǊΩǎ ǇǊoposed project and the mitigating activity proposed by the 
agency.37 
 
The Koontz Complication  
  
 In June 2013, the Supreme Court issued a ruling in Koontz v. St. Johns River Water 
Management District38 that may require government agencies to be even more careful in how 
they justify imposing conditions on building permits.  In Koontz, a landowner held a 14.9 acre 
wetlands property and sought a permit to develop a 3.7 acre portion. The Management District 
was unsatisfied with the offer and gave Koontz two options: either develop one acre and 
conserve the remaining, or proceed with developing all 3.7 but pay for improvements on other 
wetlands some miles away.  The owner rejected both choices and the permit was denied.  
Koontz claimed that the denial violated his property rights.  
 
 The U.S. {ǳǇǊŜƳŜ /ƻǳǊǘ ƘŜƭŘ ǘƘŀǘ ƎƻǾŜǊƴƳŜƴǘΩǎ ŎƻƴŘƛǘƛƻƴǎ Ƴǳǎǘ ƳŜŜǘ ǘƘŜ ǘŜǎǘǎ ǎŜǘ ŦƻǊǘƘ ƛƴ 
Nollan/Dolan even when the government denies the permitΥ άLǘ ƳŀƪŜǎ ƴƻ ŘƛŦŦŜǊŜƴŎŜ ǘƘŀǘ ƴƻ 
property was actually taken in this case.  Extortionate demands for property in the land-use 
permitting context run afoul of the Takings Clause not because they take property but because 
they impermissibly burden the right not to have property taken without just compensation.έ39  
Moreover, an exaction that requires a landowner to pay money (rather than dedicate some 
portion of her land to public use) may still be a taking if it runs afoul of the Nollan/Dolan tests.  
The Koontz ŘŜŎƛǎƛƻƴ ǿŀǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǘǊŀŘƛǘƛƻƴ ǘƘŀǘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ άƳŀȅ ƴƻǘ ŘŜƴȅ ŀ ōŜƴŜŦƛǘ 
ǘƻ ŀ ǇŜǊǎƻƴ ōŜŎŀǳǎŜ ƘŜ ŜȄŜǊŎƛǎŜǎ ŀ Ŏƻƴǎǘƛǘǳǘƛƻƴŀƭ ǊƛƎƘǘΦέ40   In this case, the government cannot 
deny Koontz a building permit because  he objected to an unconstitutional demand by the 
government.  That would be an unconstitutional condition.  
 
 The dissent noted that this ruling might place a significant ōǳǊŘŜƴ ƻƴ ƎƻǾŜǊƴƳŜƴǘΩǎ ŀōƛƭƛǘȅ 
to obtain exactions.  But, as the Court noted, an άunconstitutional conditionέ is not the same as 
a taking, so Koontz is not entitled to compensation under the Fifth Amendment ς he did not 
lose his property and he was not actually required to pay for improvements on other land.  He 
may still be entitled to payment under Florida state law, but that is a matter yet to be 
determined by the Florida state courts.  In fact, the full impact of Koontz on the managed 
retreat picture is unsettled.  It may be that, in practice, Koontz will be a modest extension of the 
rules previously established in Nollan/Dolan, requiring clearer justifications for exactions.  
However, any agency seeking exactions must be mindful of how the case is being interpreted in 
its state courts and how that might affect the agencȅΩǎ ǇǊƻǇƻǎŜŘ process. 
 
 

Regulatory Takings  
 
 In some cases, government regulations affect property so significantly that the regulation is 
deemed to be effectively equivalent to an exercise of eminent domain power, even though the 
owner retains title to the property.  A brief discussion of regulatory takings is provided here.  
Further discussion and examples as they relate to floodplain management can be found in: 
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Jon A. Kusler, No Adverse Impact: Floodplain Management and the Courts, ASSOCIATION OF STATE 

FLOODPLAIN MANAGERS (2004), http://www.floods.org/NoAdverseImpact/NAI_AND_THE_COURTS.pdf.   

 
Deprivation of All Economic Value 
 
 If a proposed regulation will deprive an owner of all economic value in the property,  the 
regulation may run afoul of the holding of Lucas v. South Carolina Coastal Council (1992),41 and 
the government may be required to compensate the landowner (see Chapter 2 on Setbacks for 
a discussion on the facts of Lucas).42 
 
 According to the Lucas decision, regulators cannot simply circle problem areas on a map 
and proscribe all development.  But Lucas has very limited application.   
 

¶ First, Lucas applies when a regulation removes all economic value of the property.  If 
ǘƘŜǊŜ ƘŀǎƴΩǘ ōŜŜƴ ŀ ǘƻǘŀƭ ǊŜŘǳŎǘƛƻƴΣ ǘƘŜ Penn Central balancing test (explained below) 
will be applied. Even if a statute severely restricts development of a coastal property, 
ǊŜƳŀƛƴƛƴƎ ǳǎŜǎ ƭƛƪŜ ŦƛǎƘƛƴƎ ŀƴŘ ǎǿƛƳƳƛƴƎ Ƴŀȅ άŎƻƴǎǘƛǘǳǘŜ ŜŎƻƴƻƳƛŎŀƭƭȅ ōŜƴŜŦƛŎial uses 
ǘƘŀǘ ǎǘƛƭƭ ƛƴƘŜǊŜ ƛƴ ǘƘŜ ǇǊƻǇŜǊǘȅΦέ43 
 

¶ Second, regulations that prohibit an activity that is considered a common law nuisance 
are not takings.  Under Lucas, governments may still prohibit landowners from engaging 
in activities that have historically been considered nuisance.  This raises a more difficult 
question about the ability of governments to label new types of activities as nuisances.  
For example, a legislature may declare an activity to be a nuisance (such as developing 
too near the shore or building seawalls), but ƛǘǎ ŀōƛƭƛǘȅ ǘƻ ƳŀƪŜ ǎǳŎƘ ŀ ŘŜŎƭŀǊŀǘƛƻƴ άǎǘƛŎƪέ 
in this context, absent a common law tradition of that nuisance in the state, may 
depend on the disposition of the courts.44 
 

¶ Third, in dealing with Lucas concerns, government can still prohibit development on 
lands that are in the public trust (such as beach areas where the public has a pre-
established easement for access) (see Chapter 2 on Rolling Setbacks and Easements).  

 
What about a total proscription on construction for a limited time? 

 
 Regulation that wipes out economic value only for a limited time is not necessarily a Lucas-
style compensable taking.  In Tahoe-Sierra Preservation Council, Inc. v. Tahoe Regional Planning 
Agency (2002),45 an agency imposed a moratorium on development in the Lake Tahoe basin 
until it could devise a plan for ǘƘŜ ŀǊŜŀΩǎ future use and development. Affected landowners 
claimed that the moratorium was effectively a taking of their property, but the court disagreed.  
Such moratoria, which agencies may find valuable as they take stock of the coastal areas in 
their jurisdiction, are unlikely to be found to effect takings, if not too lengthy.  
 
What if the developer is aware of the regulation, pre-purchase? 
 

http://www.floods.org/NoAdverseImpact/NAI_AND_THE_COURTS.pdf
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 Disclosure of the regulation does not eliminate the takings concern.   Disclosure can provide 
other benefits (such as putting owners on notice and building awareness of the risks of coastal 
development) but will not guarantee immunity from a takings claim.46 
 
Reduction in Economic Value 
 
 Potential regulatory takings that reduce the economic value of a property but that do not 
deprive the owner of all economic benefit are evaluated under a balancing test derived from 
Penn Central Transportation Co. v. New York City (1978).47  The test comprises three factors: 
The economic impact of the regulation on the landowners; the extent to which the regulation 
interferes with legitimate investment-backed expectations; and the character of the 
government action.48   
 
 To bolster its case by providing value, government can confer transferable development 
rights (TDRs).  TDRs are credits essentially created by the government that allow an owner to 
exercise his right to build, elsewhere.  As Penn Central illustrated, TDRs have economic value, so 
conferring them helps blunt regulatory takings claims by retaining economic value for the 
owner.49  (See Chapter 5 on Acquisition for discussion of TDR).  
 

Cautionary Principle  
 
 Because of the absence of bright lines in the doctrine, legislators working towards managed 
retreat must recognize the general contours of the doctrine and proceed cautiously, basing 
their regulations on rigorous scientific work, while being mindful of the charged feelings that 
ŀǘǘŜƴŘ ǘƘŜǎŜ ƛǎǎǳŜǎΦ ! ƭŜƎƛǎƭŀǘƻǊΩǎ ǇƻƭƛǘƛŎŀƭ ƛƴǎǘƛƴŎǘǎ ŀǊŜ ǊŜƭŜǾŀƴǘ here, for this process is greatly 
influenced by collective notions of fairness. 
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CHAPTER 1    
 
COASTAL MANAGEMENT PLANNING  
       
 
 Managed retreat from vulnerable coastlines is only one element of coastal management, 
and it should not be pursued in isolation but rather should be incorporated as part of a 
cohesive, comprehensive coastal management plan. Long-term retreat from vulnerable 
shoreline begins with a plan that limits development, promotes environmental conservation, 
recognizes the importance of natural cycles of beach erosion and nourishment, and encourages 
public access to the shore.  
 
 Coastal planning occurs at the federal, state, and local levels and these plans should be 
coordinated to ensure that they pursue the same goals. The discussion that follows outlines the 
general framework of federal, state, and local planning with illustrative examples.  In order to 
promote managed retreat, such plans can and should include explicit language that makes it 
clear that retreating from the coast in order to prevent repetitive losses of life and property is a 
priority for coastal management.  No isolated effort towards managed retreat will be entirely 
successful.  Rather, the principle of retreat needs to be emphasized throughout the coastal 
management program.  
 

FEDERAL COASTAL PLANNING  
 
 In addition to the Coastal Zone Management Act (discussed below), the federal government 
has a taken a role in coastal planning in specialized areas of the coast.   
 
Rivers and Harbors Appropriation Act of 189950 

 
 /ƻƴƎǊŜǎǎ ŜƴŀŎǘŜŘ ǘƘŜ !Ŏǘ ǘƻ ŜƴǎǳǊŜ ŦǊŜŜ ŀƴŘ ƻǇŜƴ ƴŀǾƛƎŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ǿŀǘŜǊǿŀȅǎΦ 
The Act prohibits any action to excavate, fill, or alter the course, condition, or capacity of any 
port, harbor, channel, or other areas within the reach of the Act without a permit.51  The 
building of any wharfs, piers, jetties, and other structures is prohibited without Congressional 
approval, and excavation or fill within navigable waters requires the approval of the Chief of 
Engineers.52   
 
 In a 2009 decision, United States v. Milner, 583 F.3d 1174 (9th Cir. 2009), the Ninth Circuit 
ruled that four coastal property owners had violated the Act because they refused to remove 
coastal erosion structures.  The structures were ƭŀǿŦǳƭƭȅ ŎƻƴǎǘǊǳŎǘŜŘ ƻƴ ǘƘŜ ƘƻƳŜƻǿƴŜǊΩǎ ŘǊȅ 
lands, inland of the mean high water mark, and were intended to protect private homes from 
erosion and storms.  However, due to sea level rise and coastal erosion, the structures 
intersected the ocean and were found to be a trespass and violation of the Section 10 of the 
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Rivers and Harbors Act.  The property owners were therefore required to remove the 
structures.53  ¢ƘŜ ŎƻǳǊǘ ƴƻǘŜŘΣ άWhile the Homeowners cannot be faulted for wanting to 
prevent their land from eroding away, we conclude that because both the upland and tideland 
owners have a vested right to gains from the ambulation of the boundary, the Homeowners 
cannot permanently fix the propŜǊǘȅ ōƻǳƴŘŀǊȅέ ōŜǘǿŜŜƴ ǇǊƛǾŀǘŜ ŀƴŘ ǇǳōƭƛŎ ƭŀƴŘǎΦ54  (See 
Chapter 4 on Prohibiting Armoring for more on preventing coastal protection structures and 
public ownership of the tidelands.)   
 
Coastal Barrier Resources Act (CBRA) of 198255  
 
 Prior to the CBRA, the federal government had 
subsidized and encouraged development on coastal 
barriers.  This resulted not only in the loss of natural 
resources as these barriers were damaged but also in 
increased threat to human life and property and the 
expenditure of millions of tax dollars every year to 
combat the risks faced by property owners on these 
barriers.56  The CBRA therefore designated undeveloped coastal barriers as part of a protected 
system and made this system ineligible for most federal funding (including the National Flood 
Insurance Program).  As a result, individuals who choose to develop and live on these hazard-
prone areas bear the economic burden.  A 2002 study by the U.S. Fish and Wildlife Service 
estimated that between 1982 and 2010, CBRA saved $1.3 Billion in federal taxpayer money.57  
  
National Marines Sanctuary Act (NMSA) of 197258  
 
 The NMSA protects areas of marine environment deemed to have national significance, 
including some coastal areas, by issuing regulations and implementing penalties for violations. 
The NMSA was last reauthorized in November 2000 and reauthorization is currently in 
process.59  The NMSA does not have a direct impact on managed retreat but policymakers 
should be aware of any sanctuaries within their jurisdiction when creating state and local 
management plans.  

    
 

COASTAL ZONE MANAGEMENT ACT 
 
 The primary role the federal government has taken in coastal management planning is 
through its promotion of state coastal planning under the Coastal Zone Management Act 
(CZMA) of 1972.60  The CZMA is administered by the NOAA Office of Ocean and Coastal 
Resource ManŀƎŜƳŜƴǘ όh/waύΣ ŀƴŘ ƛǘ ŀƛƳǎ ǘƻ άpreserve, protect, develop, and where possible, 
to restore or enhance the resources of the nation's coastal zone.έ61  One of the explicit goals of 
the CZMA (Ϡолоύ ƛǎ ǘƻ άƳƛƴƛƳƛȊŜ ǘƘŜ ƭƻǎǎ ƻŦ ƭƛŦŜ ŀƴŘ ǇǊƻǇŜǊǘȅ ƛƴ Ŏƻŀǎǘŀƭ ƘŀȊŀǊŘ ŀǊŜŀǎΣέ ŀ Ǝƻŀƭ 
that can be achieved in the long-term through gradual retreat from vulnerable coastal areas.  
 

Coastal Barrier (16 U.S.C. § 3502) 

A sandy coastal feature such as a bay 

barrier, tombolo, spit, or island that 

is subject to waves and tides and 

protects landward aquatic habitats 

from direct wave action.  
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 The CZMA established two national programs: the National Coastal Zone Management 
Program and the National Estuarine Research Reserve System.  The Management Program is 
the primary focus for the purposes of this Handbook.  The Program requires states to create 
and implement coastal management programs in order to qualify for federal funding grants.62 
Grants are awarded to assist in the initial development of coastal management programs,63 
administrative costs,64 coastal resource improvements,65 projects to protect coastal waters,66 
and coastal zone enhancement.67  In Fiscal Year 2012, NOAA invested over $65 million in 
federal funding and directly supported 675 jobs.68  Thirty-four of the 35 eligible coastal and 
Great Lakes states and territories participate in the CZMA Management Program.ϟ 
 

Reverse Federalism 
 
 The CZMA is unusual as a federal act in that it gives states greater power than the federal 
government.69  Lǘ Ŏƻƴǘŀƛƴǎ ǿƘŀǘ Ƙŀǎ ōŜŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ άǊŜǾŜǊǎŜ ǎǳǇǊŜƳŀŎȅ ŎƭŀǳǎŜΦέ70 Section 
1456(c) of the CZMA requires the federal government, άto the maximum extent practicable,έ to 
ensure that federal practices are consistent with approved state plans.  A similar review 
requirement exists for private actions that require a federal license or permit, such as oil and 
gas exploration, development, and production.71  Congress has described the state CMP 
consistency ǊŜǾƛŜǿ ǇǊƻŎŜǎǎ ŀǎ ǘƘŜ άǎƛƴƎƭŜ ƎǊŜŀǘŜǎǘ ƛƴŎŜƴǘƛǾŜ ŦƻǊ {ǘŀǘŜ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ 
Ŏƻŀǎǘŀƭ ȊƻƴŜ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻƎǊŀƳΦέ72  In fact, the state compliance aspect of the CZMA is so 
important that when the Supreme Court limited the scope of the consistency doctrine, 
Congress amended the Act explicitly to overturn the Court decision and expand the power of 
States to control actions that affect their coasts.73 
 
 When a federal agency proposes an action that may affect the coastal zone, the agency 
must provide a written statement to the state explaining that the action is consistent with the 
state CMP.74  The state agency may object to the activity, and the two agencies may then either 
submit to the Secretary of Commerce for mediation75 or the state may bring suit in federal 
court.76  In rare cases, the President may, upon written request from the Secretary of 
/ƻƳƳŜǊŎŜΣ ŜȄŜƳǇǘ ŀ ŦŜŘŜǊŀƭ ǇǊƻƎǊŀƳ άƛf the President determines that the activity is in the 
ǇŀǊŀƳƻǳƴǘ ƛƴǘŜǊŜǎǘ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦέ77 
 
 The State CMP and the ability of the state to review and influence federal actions to be 
consistent with the CMP give the state a powerful tool for coastal management.  This tool, 
however, depends in great deal on the quality of the state CMP and the ability of state agencies 
to enforce the consistency requirement.  
  
 

                                                           
ϟ
 Alaska withdrew from the program in 2011 (discussed more below) and Illinois joined in 2012.  
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States participating in the CZMA Management Program.  Data from NOAA. 

 
 
Future of the CZMA 
 
 The CZMA has been in place for 41 years, and NOAA has begun to look at how the CZMA 
can continue to inform coastal policy in the future.  In 2006 and 2007, OCRM partnered with 
the Coastal States Organization to conduct a series of meetings and workshops with coastal 
managers, stakeholders, and federal agencies with the goal of making recommendations for 
administration and legislative changes for an improved CZMA.78   Although these 
recommendations have not yet been implemented, state level policy makers should be aware 
of these activities and should be prepared to engage if they want to shape the future of federal 
coastal planning.  
 
 

STATE COASTAL MANAGEMENT PROGRAMS  
 
 State Coastal Management Programs (CMPs) translate the overarching principles of the 
CZMA into actionable goals and regulations.  They represent an important opportunity to 
coordinate federal, state, and local actions by setting out clear goals and providing direction to 
local governments.  The following examples illustrate the types of planning goals that can be 
accomplished. 
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Texas Coastal Management Program 
 
 The Texas CMP was authorized under the Coastal Coordination Act of 199179 and approved 
by NOAA in 1996.  The program is administered by the Texas Land Commissioner in the General 
Land Office (GLO), who is advised by the Coastal Coordination Advisory Committee.80  The 
Texas CMP provides coastal enhancement grants to state and local entities to increase and 
improve public access to beaches; to protect and restore critical areas such as wetlands; to 
improve water quality, natural hazards response, and information and data availability; and to 
conduct public education and outreach activities.81 
Annually, the GLO receives $2.5 million in federal 
funds under the coastal resource improvement 
program (CZMA §306/§306A), program enhancement 
όϠолфύΣ ŀƴŘ ǘƘŜ ǎǘŀǘŜΩǎ Ŏƻŀǎǘŀƭ ƴƻƴǇƻƛƴǘ ǎƻǳǊŎŜ 
pollution (NPS) control program (§310).82   
 
Federal Review 
 
 !ǎ ŘƛǎŎǳǎǎŜŘ ŀōƻǾŜΣ ŘǳŜ ǘƻ ŀ άǊŜǾŜǊǎŜ ǎǳǇǊŜƳŀŎȅέ 
clause in the CZMA, federal actions within a state that 
has a CMP is required to comply with the CMP and can 
be reviewed by state authorities.  In Texas, the GLO 
conducts a Federal Consistency Review of all federal 
construction projects, permitting or licensing actions, 
and federal financial assistance projects in the coastal 
zone.  In fiscal year 2012, the GLO reviewed 241 federal license or permitting actions and 138 
financial assistance projects.83  The public is also invited to make comments on coastal projects 
under review, ensuring that local communities have a voice in the process.  
 
State Permitting 
 
 Overlapping jurisdiction between federal and state agencies can further complicate an 
already complicated permitting process for common projects.  In order to reduce redundancies 
and streamline this process, Texas implemented a Joint Permit Application Form (JPAF) and 
established a Permit Service Center.  
 
 JPAFs simplify the permitting process by providing a consolidated permit application to be 
simultaneously distributed to multiple authorizing agencies.  The Permit Service Center 
provides technical advice to individuals, small businesses, and local governments on the permit 
application process.  This is a service to the individuals, who may not have the technical 
knowledge or expertise to complete the applications properly.  It also benefits agencies by 
troubleshooting applications before they are submitted.  This ensures efficiency and reduces 
processing time.  During fiscal year 2012, the Public Service Center assisted with 211 
applications, including 151 JPAFs.  The average processing time was just 3.5 days.84   
Reporting Requirement 

¢ŜȄŀǎΩ /ƻŀǎǘŀƭ ½ƻƴŜ 
 
¢ŜȄŀǎΩ Ŏƻŀǎǘŀƭ ȊƻƴŜ ƛǎ ǘƘŜ ƎŜƴŜǊŀƭ 
area seaward of the Texas coastal 
facility designation line, which 
roughly follows roads that are 
parallel to coastal waters and 
wetlands within one mile of tidal 
rivers. The boundary 
encompasses portions or all of 18 
coastal counties.  Texas has 3,359 
miles of coastline and a coastal 
population of 6,121,490 as of 

2010.  
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 Section 33.204(f) of the Texas Coastal Coordination Act requires the GLO and other 
networked agencies to prepare an annual report on the effectiveness of the CMP.  This includes 
an evaluation of set performance measures and quantifiable actions.85  This reporting 
requirement serves an important role in ensuring that the coastal plan is effectively executed.  

 
 
 
 
Storm surge damage 
from Hurricane Ike in 
Galveston, TX (2008). 
There were once 4 
piered structures 
along this section of 
the seawall. Photo: 
NOAA Flower Garden 
National Marine 
Sanctuary. 
 
 
 
 
 

A Note on Alaska  
  
 Alaska has more coastline than the rest of the 49 states combined86 τ some 6,640 miles of 
general coastline and 33,904 miles of tidal shoreline87 ς yet it is the only coastal state currently 
not participating in the federal Coastal Zone Management Program.  Alaska originally joined the 
program in 1979, but the implementing state legislation contained a sunset clause, and the 
program lapsed in 2011 when the Alaska state legislature declined to extend it.88   
  
 In 2012, the Alaska Sea Party, a grassroots organization created to promote coastal 
management, tried to resurrect the program.  Their petition eventually became a ballot 
initiative, but it was defeated; nearly two-thirds of the votes were against Ballot Measure 2.  
Only an estimated 25% of registered voters  turned up to vote.89  The ballot faced strong 
ƻǇǇƻǎƛǘƛƻƴ ŦǊƻƳ ŀ ά±ƻǘŜ bƻέ ƻǊƎŀƴƛȊŀǘƛƻƴ ǘƘŀǘ ǿŀǎ ōŀƴƪǊƻƭƭŜŘ ǿƛǘƘ ϷмΦу Ƴƛƭƭƛƻƴ ŦǳƴŘŜŘ ƭŀǊƎŜƭy 
by oil and gas industries.90  
 
 Opponents of the Alaska Coastal Management Program argue that the state program limits 
resource development by adding bureaucratic red tape.  Supporters argue that the state needs 
to maintain a balance between resource development and environmental conservation in order 
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to preserve quality of life for its citizens and that a state plan gives local communities greater 
say in coastal development.91   
 
 Without a CMP, Alaska lost approximately $2.5 million in federal funds annually.  Even more 
importantly, Alaska lost its ability to use the CZMA consistency requirement to influence federal 
agency activities and federal license or permit activities in the Alaska coast.92  As a result, the 
Alaskan coastline is primarily managed by the federal government rather than the state itself.   
 
 Some commentators have suggested that this may be detrimental to state efforts to 
promote adaptation and retreat, as the federal government may have greater interest in 
promoting development of off-shore oil and gas reserves than in protecting local coastal 
communities.93 

 
 
 
 
Rodanthe, North Carolina, 
September 2, 2011. These 
raised homes once had 
yards of beach between 
them and the sea, until 
Hurricane Irene hit the 
coast. Photo:  FEMA / Tim 
Burkit. 

 
 
 
 
 
 

 

LOCAL PLANS AND STATE MANDATED PLANNING 
 
 Coastal management planning requires extensive local coordination, and local planning and 
implementation therefore play a critical role in achieving broader state-wide and regional 
hazard mitigation goals.94  Increased and improved local planning has been consistently 
requested by academics,95 environmental organizations,96 developers,97 and the American 
Planning Association.98  Local plans provide the best opportunity for public participation and for 
community tailoring.  However, local communities sometimes lack the commitment and 
resources to develop the detailed, comprehensive plans necessary for hazard mitigation.99  This 
lack of technical knowledge is particularly pronounced with respect to coastal hazards as 
climate change adds a novel layer of complexity.100  
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State-Mandated Planning  
 
 State legislation that mandates local planning can assist with these problems.  Specifically, 
state-mandates can:  

¶ Provide explicit authorization to local governments to address coastal hazards and 
coastal development;§ 

¶ Secure funding for the creation and administration of local plans (through the CZMA or 
state initiatives); 

¶ Identify specific goals for local plans and set priorities for communities; and 

¶ Establish minimum requirements for plans and implementation measures.  
 
 In the 1990s, a research team led by 
Raymond Burby of the University of North 
Carolina and Peter May of the University 
of Washington conducted a multi-state 
assessment that showed state mandates 
improved the quality of local plans.101  
The team compared local plans in 
counties that had no state mandate 
(Texas, Washington, and inland North 
Carolina)**  with those in states that did 
(California, Florida, and coastal North 
Carolina). They concluded that the 
presence of a state mandate improved 
ƭƻŎŀƭ Ǉƭŀƴǎ ŀƴŘ ǘƘŀǘ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ 
coastal state mandate was the most 
effective of the three that were 
studied.102 
 
 Planning mandates can provide 
structure and facilitation for local 
plans.103  Facilitating features of state 
mandates are those that guide state 
agencies to assist local governments.  This 
can be through provision of funding, 
scientific information, or technical 
expertise.104 

                                                           
§
 The 1994 South Carolina Local Government Comprehensive Planning Enabling Act (SOUTH CAROLINA CODE ANN. § 6-

29-310 et seq.), for example, consolidated existing authorizations for local land use planning and regulation into a 
single location and authorized new zoning powers such as cluster development, performance zoning, and floating 
zones. See Douglas Kendall, Preserving South /ŀǊƻƭƛƴŀΩǎ .ŜŀŎƘŜǎΥ ¢ƘŜ wƻƭŜ ƻŦ [ƻŎŀƭ tƭŀƴƴƛƴƎ ƛƴ aŀƴŀƎƛƴƎ DǊƻǿǘƘ ƛƴ 
Coastal South Carolina, 9 SOUTH CAROLINA ENVIRONMENTAL LAW JOURNAL 61, 66 (2000). 
**

 Texas and Washington did not have planning mandates during the time period of the study (pre-1990). 
Washington has since adopted state-mandated local planning. RCW 36.70 and 36.70A. 

California State Planning Act of 1937 
(Cal. Gov. Code, Chapter 3, § 65100 et seq.) 

 
California was the first state in the United States to 
mandate local planning.  A 1971 amendment required 
local governments to incorporate plans to reduce risk 
from earthquakes, landslides, and floods. 

Florida State Comprehensive Planning Act of 1972 
(Fla. Stat. Ann. §§186.001 et seq. & §§186.801 et seq.) 
 
CƭƻǊƛŘŀΩǎ мфтн ƭŀǿ ǊŜǉǳƛǊŜŘ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘǎ ǘƻ 
adopt comprehensive plans but lacked enforceable 
standards.  It was amended in 1985 to strengthen the 
requirements and to address hurricane response and 
capital improvement in hazard areas.  

North Carolina Coastal Area Management Act of 1974 
(N.C. Gen. Stat. §§113A-106 et seq. (1993)) 

 
North Carolina requires planning in coastal counties 
and municipalities.  It originally focused on protecting 
coastal resources but was expanded to include a 
broader range of integrated development 
management goals.  



          Managed Coastal Retreat Handbook 

29 | C o a s t a l  M a n a g e m e n t  P l a n n i n g 

 Structural features are those in which the state guides the content and shape of local plans.  
The most obvious structural components are the goals for coastal planning.  Such goals should 
be clear, specific, and prioritized in order to have the greatest impact on local planning. Clear 
and specific goals are those that do not leave too much room for interpretation by local 
planners.105  CƻǊ ŜȄŀƳǇƭŜΣ Ψreduce public property loss from hurricanesΩ is a clearer goal than 
Ψmitigate coastal hazardsΩ ŀƴŘ ǇǊƻǾƛŘŜǎ ƎǊŜŀǘŜǊ ŘƛǊŜŎǘƛƻƴ ǘƻ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘǎΦ  ¢ƘŜ ŦŜǿŜǊ ǎǘŀǘŜ 
level agencies involved in implementing the mandate, the less frequently goals will have to be 
re-interpreted and the more likely goals are to be translated into concrete actions at a local 
level.106 
 
 Prioritization of goals is necessary because local governments are attempting to implement 
numerous policies with limited resources (personnel and financial) and need to know where to 
invest.107  For example, state mandates can identify whether economic growth, coastal 
resource preservation, or public safety is the highest priority to be pursued by local planners. 
According to the multi-state assessment:  
  

[C]lear state mandate goals appear to be important in explaining the high 
quality of plans in the North Carolina coastal area. North /ŀǊƻƭƛƴŀΩǎ ƳŀƴŘŀǘŜ 
specifically suggests that plans should mitigate future disasters by limiting public 
infrastructure in hazard zones, decreasing development densities, and 
incorporating mitigation during reconstruction. In contrast, /ŀƭƛŦƻǊƴƛŀΩǎ ƳŀƴŘŀǘŜ 
goal simply indicates that communities should adopt plans that protect citizen 
safety and reduce property losses. The vague nature of the California mandate 
gives local governments too much latitude in addressing these issues.108 

 
Structure also refers to the extent to which a state-mandate is coercive or permissive.  A 
coercive state mandate is one that ties specific punishments to non-compliance, such as 
revocation or non-allocation of funding or state pre-emption.  The more coercive a state 
mandate is, generally the more likely local communities are to comply.109   State mandates can 
have strong coercive language but still be ineffective if implementing state agencies are 
reluctant to enforce the mandate.  The multi-state assessment found that Florida had the most 
coercive language in its mandate but that North Carolina agencies were more likely to use their 
enforcement power.110 
 
 In order to be as effective as possible in promoting local planning, state legislation that 
mandates local planning should:   
 

¶ Identify clear, specific goals;  

¶ Prioritize goals and explain how these priorities fit with other state-wide initiatives;  

¶ Include clear guidelines and minimum standards;  

¶ Simplify oversight mechanisms and reduce the number of interpreting and enforcing 
state agencies;  

¶ Provide technical assistance where necessary;  
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¶ Provide financial resources when feasible; and 

¶ Establish punitive measures for non-compliance and encourage enforcement.   
 

Implementation and Buy-In Challenges  
 
 Even with all of these factors, the success of local planning (whether state mandated or 
voluntary) will depend in large part on the implementation of the plan.  The presence of a plan 
has been shown to influence the success of local policies,111 but it is not sufficient on its own.  In 
their multi-state assessment, Burby and May concluded that none of the localities, even those 
with state-mandated planning ŘƛŘ άŀ ǾŜǊȅ ƎƻƻŘ Ƨƻō ƻŦ ŀŘŘǊŜǎǎƛƴƎ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘǎέ ŀƴŘ ƻƴ 
average the local plans received only a 1.35 out of a 5 point scale for natural hazards.112  
 
 Local commitment to the end goals and to the planning process was one of the most 
important factors.113  Political pressures were, of course, important in influencing the 
commitment of local officials, and staff capacity to undertake the plan was also a limiting 
factor.114   
 
 Public participation in the planning process is important both as its own end and as a means 
to facilitate implementation.115  Community involvement in local planning and governance 
decisions is always important to promote participatory democracy, to achieve fair results, and 
to give disadvantaged communities a voice.116  Community participation also raises awareness 
of the risks,117 which can be particularly important with respect to climate change, where the 
threats are going to change over time and are not the same as those experienced in the past.  
Participation gives individuals a sense of ownership and control over the decision-making 
process, and it can be useful for creating consensus, which increases the chances of the plan 
being implemented in a meaningful way.118 
 
 The North Carolina Coastal Area Management Act and Maine Shoreland Zoning Act present 
two different approaches to state mandated planning.  
 

North Carolina Coastal Area Management Act  

 
 The North Carolina Coastal Area Management Act of 1974 (CAMA)119 was designed to 
ǇǊƻǘŜŎǘ ǘƘŜ ǎǘŀǘŜΩǎ ŘƛǎŀǇǇŜŀǊƛƴƎ Ŏƻŀǎǘŀƭ ǊŜǎƻǳǊŎŜǎ ōȅ ōŀƭŀƴŎƛƴƎ ǘƘŜ Ǝƻŀƭǎ ƻŦ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ 
and resource preservation.  The Act includes four parts: (1) State-mandated local planning in 
the 20 coastal counties (including 5 year updates); (2) State aid grants to local communities; (3) 
Coastal area land acquisition, and (4) Regulatory permitting in Areas of Environmental Concern 
(AEC).  CAMA gives the Coastal Resources Commission (CRC) authority to develop policies and 
guidelines for development activities in the AECs.120   
 
 In 1994, Governor Hunt established the North Carolina Coastal Futures Committee to 
review the success of CAMA and recommend improvements. The Committee published 203 
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recommendations in 1994, including several recommendations to improve local land use 
planning.121  These recommendations include, among others:  
 

¶ Improve technical assistance for local planning; 

¶ Improve financial support for local planning;  

¶ Increase public participation in land use planning;  

¶ Educate local officials and increase their role in land use planning;  

¶ Require implementation provisions in plans;  

¶ Perform periodic performance audits of plan implementation;  

¶ Tie local government eligibility for growth-related state and federal grants to the 
adoption of a land use plan and implementation program; and 

¶ Identify key regional issues and encourage regional cooperation.122 
 
Many of these recommendations have yet to be fully implemented.  For example, the report 
recommended tying eligibility for growth-related funds to the adoption of a land use plan.  
Rather than make this a strict requirement, the North Carolina Department of Environment and 
Natural Resources offers bonus points to local governments with a plan and additional bonus 
points if the plan has an implementation strategy.123  
 
 Lƴ мффрΣ άƴŜǿ ǇƭŀƴƴƛƴƎ ƎǳƛŘŜƭƛƴŜǎ ǿŜǊŜ ŀǇǇǊƻǾŜŘ ǘƘŀǘ ŀŘŘǊŜǎǎŜŘ Ƴŀƴȅ ƻŦ ǘƘŜ /C/Ωǎ 
ŎƻƴŎŜǊƴǎΣέ124 but these new guidelines proved controversial. In 1998, CAMA encountered 
substantial resistance from local communities when the CRC considered expanding the area in 
which CAMA development controls apply.125  In 1998, the CRC therefore adopted a two year 
moratorium on local planning and appointed a Land Use Planning Review Team to review the 
guidelines and administrative rules during the moratorium.126  ¢ƘŜ ¢ŜŀƳΩǎ Ŧƛƴŀƭ ǊŜǇƻǊǘΣ ǊŜƭŜŀǎŜŘ 
in August 1999, recommended (among other things) that local land use planning requirements 
be extended throughout the river basins (rather than being confined to the coasts), that the 
state provide technical and financial assistance to local governments for updating land use 
plans, and that land use plans be tied to state funding for infrastructure improvement.127 
 
 One possible reason for recommending increased technical support to local governments 
would be to reduce their reliance on private consulting firms.  In a survey of 40 local coastal 
land use plans in North Carolina, 30 were prepared entirely or in part by a private consulting 
firm, and at least 15 of those were prepared by the same firm.128  The use of consultants may 
overcome a lack of technical knowledge at the local government level, but it also reduces 
ƎƻǾŜǊƴƳŜƴǘ ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ǘƘŜ ǇǊƻŎŜǎǎΣ ǿƘƛŎƘ Ŏŀƴ ǊŜŘǳŎŜ ƻŦŦƛŎƛŀƭǎΩ ŎƻƳƳƛǘƳŜƴǘ ǘƻ 
implementing the plan.129 
 
 bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ ǎǘŀǘŜ-mandated planning process has been described as one of the best in 
the country, but it still has significant progress to be made in local capacity building and 
implementation.  
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A Note on House Bill 819 ς Sea Level Rise  
 
 In March 2010, the North Carolina Coastal Resource Commission Science Panel on Coastal 
Hazards published a report on the predicted rates of sea level rise it expected North Carolina to 
experience by 2100.130

  The report summarized the conclusions of multiple studies, discussed 
upper and lower limits, and concluded tƘŀǘ ά¢ƘŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǎŎŜƴŀǊƛƻ ŦƻǊ нмлл !5 ƛǎ ŀ ǊƛǎŜ ƻŦ лΦп 
ƳŜǘŜǊǎ ǘƻ мΦп ƳŜǘŜǊǎ όмр ƛƴŎƘŜǎ ǘƻ рр ƛƴŎƘŜǎύ ŀōƻǾŜ ǇǊŜǎŜƴǘέΦ131  Lǘ ǿŜƴǘ ƻƴΣ άDƛǾŜƴ ǘƘŜ ǊŀƴƎŜ 
of possible rise scenarios and their associated levels of plausibility, the Science panel 
recommends that a rise of 1 meter (39 inches) be adopted as the amount of anticipated rise by 
нмллΣ ŦƻǊ ǇƻƭƛŎȅ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǇƭŀƴƴƛƴƎ ǇǳǊǇƻǎŜǎΦέ132 
 
 In 2011, State Senator David Rouzer (R) added language to the existing House Bill 819 that 
would have limited the CRC to using linear, historical data of sea level rise.  By mid-2012, the bill 
stipulated: 

 
Historic rates of sea-level rise may be extrapolated to estimate future rates of 
rise but shall not include scenarios of accelerated rates of sea-level rise unless 
such rates are from statistically significant, peer-reviewed data and are 
consistent with historic trends.133 

 
This language was extremely controversial, as non-linear, accelerated sea level rise scenarios 
are not uncommon in the scientific literature and represent some of the most recent scientific 
advancements in the field.134  The graph below illustrates a range of global mean sea level rise 
scenarios, as calculated by NOAA for the National Climate Assessment.135  The various scenarios 
depend on predicted levels of future global greenhouse gas emissions and melting rates of 
glaciers.  A linear projection of the historic baseline sea level rise would look most like the 
lowest case scenario, which could under-predict sea level rise by as much as 1.8m (the 
difference between lowest and highest scenarios).    
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 The language in House Bill 819 was eventually softened, and, in the end, the legislation does 
not limit North Carolina to a linear sea level rise projection.  Rather, the law prevents the state 
from defining a rate of sea level rise for regulatory purposes before July 1, 2016 and, during the 
intervening years, directs the Science Panel to issue an updated report that includes a 
άǎǳƳƳŀǊȅ ƻŦ ǇŜŜǊ-reviewed scientific literature that address the full range of global, regional 
and North Carolina-specific sea-level change data and hypotheses, including sea-level fall, no 
movement in sea level, deceleration of sea-level rise, and acceleration of sea-ƭŜǾŜƭ ǊƛǎŜΦέ136   
 
 The legislation became law 
when it passed both houses and 
Governor Beverly Perdue 
decided to neither sign nor 
veto.  In a statement, Governor 
Perdue said the bill would 
ōŜŎƻƳŜ ƭŀǿ άōŜŎŀǳǎŜ ƛǘ ŀƭƭƻǿǎ 
local governments to use their 
own scientific studies to define 
ǊŀǘŜǎ ƻŦ ǎŜŀ ƭŜǾŜƭ ŎƘŀƴƎŜΦέ137  Of 
course, given their resource 
constraints and technical 
limitations, it is unlikely that 
many local governments (if any) 
will establish their own sea level 
rise estimates.  As a result, the 
four year delay on establishing 
a sea level rise estimate 
effectively means that North 
Carolina is delaying effective regulation for four years, during which time coastal development 
Ŏŀƴ ŜȄǇŀƴŘ ŀƴŘ ƭƛƳƛǘ ǘƘŜ ǎǘŀǘŜΩǎ ƻǇǘƛƻƴǎ ǿƘŜƴ ƛǘ ŜǾŜƴǘǳŀƭƭȅ ŘƻŜǎ ǘǳrn its attention to sea level 
rise response.  
 
 State Representative Deborah Ross described the situation this way: "By putting our heads 
in the sand literally, we are not helping property owners. We are hurting them. We are not 
giving them information they might need to protect their property. Ignorance is not bliss. It's 
dangerous."138 

Maine Shoreland Zoning Act 
 
 The clearest example of state legislation providing direct guidance and minimum standards 
for local planning is the Maine Mandatory Shoreland Zoning Act (MSZA).139  The Act requires all 
municipalities to adopt, administer, and enforce local ordinances to regulate land use activities 
within 250 feet of great ponds, rivers, freshwater and coastal wetlands, and all tidal waters and 
within 75 feet of ǎǘǊŜŀƳǎΦ hƴŜ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŎ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘŜ !Ŏǘ ƛǎ ǘƻ άǇǊƻǘŜŎǘ ōǳƛƭŘƛƴƎǎ ŀƴŘ 
ƭŀƴŘǎ ŦǊƻƳ ŦƭƻƻŘƛƴƎ ŀƴŘ ŀŎŎŜƭŜǊŀǘŜŘ ŜǊƻǎƛƻƴΦέ140 

Rodanthe, North Carolina, Sep. 3, 2011.  Hurricane Irene 
destroyed homes and eroded beaches to the point that the waves 
now reach under this elevated house.  
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 The Act authorizes the Maine Department of Environmental Protection (MDEP) to establish 
minimum guidelines for local ordinances.  Municipalities are not required to adopt the 
guidelines exactly ς in fact, they are encouraged to tailor the guidelines to their specific 
community.  However, the local ordinance must be at least as stringent as the DEP 
guidelines.141  TƘŜ άDǳƛŘŜƭƛƴŜǎέ ŀǊŜ actually a model ordinance that enables localities to easily 
adopt, modify, or expand on the recommended provisions. If local governments fail to enact a 
municipal ordinance that is at least as strict as the guidelines, the Act not only authorizes but 
requires MDEP to adopt a suitable zoning ordinance.142  At present, 54 coastal communities in 
Maine have state imposed ordinances under this Act.143  

 
 
 
 
A clay bluff on the north shore of 
Rockland Harbor failed in 1996. This 
landslide formed a new scarp about 
200 feet landward of the original 
top of the bluff in just a few hours. 
Two homes were destroyed. Photo:  
Maine Department of Agriculture, 
Conservation, and Forestry. 
 
 
 
 
 
 

 

LESSONS LEARNED AND RECOMMENDATIONS 
 
Á Require planning at all levels.  State mandates can improve local planning. Mandates are 

particularly effective when they identify clear prioritized goals, establish guidelines, and 
provide technical and financial support for local officials.     
 

Á Coordinate planning efforts.  State and local governments need to coordinate their planning 
efforts and regulations.  The goals at both levels need to be consistent and complementary 
in order to be effective.   
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FURTHER READING 
 
THE ROLE OF COASTAL ZONE MANAGEMENT PROGRAMS IN ADAPTATION TO CLIMATE CHANGE, Second Annual 
wŜǇƻǊǘ ƻŦ ǘƘŜ /ƻŀǎǘŀƭ {ǘŀǘŜǎ hǊƎŀƴƛȊŀǘƛƻƴΩǎ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ²ƻǊƪ DǊƻǳǇ όнллуύΦ  
 
NOAA OFFICE OF OCEAN AND COASTAL RESOURCE MANAGEMENT, ADAPTING TO CLIMATE CHANGE: A PLANNING 

GUIDE FOR STATE COASTAL MANAGERS (2010), available at  
http://coastalmanagement.noaa.gov/climate/adaptation.html.  
 
Chad J. McGuire, Coastal Planning, Federal Consistency, and Climate Change: A Recent 
Divergence of Federal and State Interests, 27 NATURAL RESOURCES AND ENVIRONMENT 1 (2012).  
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CHAPTER 2  
 
ROLLING SETBACKS AND PUBLIC EASEMENTS 
 
 

Setbacks, buffers, and public easements all require private property owners to locate 
structures on shoreline lots some distance from the actual shore.  They can be structured to 
άǊƻƭƭέ ŀ ǎŜǘ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ǘƘŜ ǎƘƻǊŜΣ ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜƳ ǘƻ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀŎŎƻǳƴǘ ŦƻǊ ǎƘƻǊŜƭƛƴŜ 
erosion and sea level rise without requiring substantial recurring action on the part of state or 
local agencies.   

 
Setbacks, buffers, and rolling easements are able not only to protect shoreline properties by 

reducing their exposure to coastal floods and storms but also to enact long-term managed 
retreat from the coasts and prevent repetitive losses.  Homes located on shoreline properties 
will still be exposed to some danger from coastal storms (especially as storms increase in 
intensity due to climate change), but the setback requirements provide a balance between 
development and protection by allowing property owners to build and remain near the coasts 
until the risks become unacceptably high.  

 
Rolling setbacks and public easements are discussed together in this chapter because the 

mechanisms underlying these tools are similar, but the two approaches differ in the rights they 
convey.  A setback conveys no rights to the public.  Rather, it is a building siting restriction.  A 
public easement, conversely, in this context actually grants the public a right of access to a 
portion of the beach front property.  Easements may therefore be subject to greater takings 
challenges than setbacks, as will be discussed below.  
 

Public Trust Doctrine  
 
The Public Trust Doctrine was first codified by the 

Romans in 500 AD, took root in English law, and was 
subsequently brought to the colonies.144  It is 
therefore one of the oldest principles in American 
law.  The essence of the Public Trust Doctrine is that 
the waters of the state (and the lands beneath them) 
are a public resource to be managed in trust by the 
government on behalf of the public and that all 
citizens have a right to access the waters.  This trust is 
not invalidated by private ownership of the shores 
and cannot be abandoned by the state.145 

 
In 1953 the U.S. Submerged Lands Act confirmed 

state ownership and control of all lands situated 

The ability of the public to have 

access to and use of coastal lands, 

water and resources is a right that 

predates the founding of this 

country and has been woven into 

the fabric of our basic rights and 

principles. 

- New Jersey Department of 
Environmental Protection 
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below the mean low water line.146  Most states also recognize a public trust right to tidal 
waterways extending up to the mean high water mark.147  A few states, however, limit the 
public trust to only those lands below the mean low water mark (Delaware, Maine, 
Massachusetts, Minnesota, Pennsylvania, and Virginia).148  New Jersey and Texas have the most 
expansive public trust doctrine, encompassing the dry sand beach up to the first line of 
vegetation.149  
 

Public Trust and Beach Nourishment  
 

The mean high water and low water lines ς and the relative public and private rights they 
confer ς fluctuate with the state of the beach and tides.  As shores erode and sea levels rise, the 
mean high water mark (and, later on, the mean low water mark) will move slowly shoreward.  
This means that the coastal property will shrink in size and the public will gain more submerged 
land.  Conversely, if water levels were to fall or a beach to grow, a private owner could gain 
extra feet of property.   
 

Laws that fix a boundary between private and public lands may encounter problems when 
sea level rises beyond that boundary: do the submerged lands shoreward of the fixed boundary 
belong to the private owner or the public?  A number of states have specific statutory 
provisions that provide that any land built through artificial beach nourishment activities 
belongs to the state.150  The Florida Supreme Court recently held that the erosion control line 
established by state law will remain fixed only so long as the state maintains a dry public beach 
seaward of that line.151  And the U.S. Supreme Court agreed that the government had a right to 
fill in the submerged lands it owned, and that this did not violate any rights of the coastal 
landowners (even though it meant their beach front properties were beach front no longer).152 
Lawmakers introducing new legislation should include language to clarify the future 
relationship between private lands and public trust.   
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Stop the Beach Renourishment, Inc. v. Florida Department of Environmental Protection, et al.  

560 U.S. ___, 130 S. Ct. 2592, 177 L. Ed. 2d 184 (2010) 
 
Destin and Walton County were granted permits by the Florida Department of Environmental 
Protection to restore 6.9 miles of beach by filling in submerged lands and adding 75 feet of dry 
sand seaward of ǘƘŜ ŦƻǊƳŜǊ ƳŜŀƴ ƘƛƎƘ ǘƛŘŜ ƭƛƴŜΦ  CƭƻǊƛŘŀΩǎ .ŜŀŎƘ ŀƴŘ {ƘƻǊŜ tǊŜǎŜǊǾŀǘƛƻƴ !Ŏǘ 
governed beach restoration and maintenance (nourishment) and authorized the Department to 
ǎŜǘ ŀƴ άŜǊƻǎƛƻƴ ŎƻƴǘǊƻƭ ƭƛƴŜέ ǿƘŜǊŜ ǘƘŜ ƻƭŘ ƳŜŀƴ ƘƛƎƘ ǿŀǘŜǊ ƳŀǊƪ ƘŀŘ ōŜŜƴΦ   ¢Ƙƛǎ ƴŜǿ άŜǊƻsion 
ŎƻƴǘǊƻƭ ƭƛƴŜέ ǘƘŜƴ ōŜŎƻƳŜǎ ǘƘŜ ōƻǳƴŘŀǊȅ ōŜǘǿŜŜƴ ǇǊƛǾŀǘŜ ǇǊƻǇŜǊǘȅ ŀƴŘ ǇǳōƭƛŎΣ ǎǘŀǘŜ-owned 
property.  
 
Several owners of beachfront property in the area formed a nonprofit corporation, Stop the 
Beach Renourishment, Inc., to fight the project.  They objected because the addition of 75 feet 
of sand would mean that their beach front properties would no longer be directly on the coast.   
 
/ƻŀǎǘŀƭ ƭŀƴŘƻǿƴŜǊǎ ƛƴ CƭƻǊƛŘŀ ƘŀǾŜ ŎŜǊǘŀƛƴ άǎǇŜŎƛŀƭ ǊƛƎƘǘǎέ 
with regard to the water, including the right to an 
unobstructed view of the water and the right to receive 
accretions to their property.  The owners argued that the 
beach renourishment program would deprive them of 
their right to future accretions to their property if the 
shore should move seaward.  
 
The Florida Supreme Court rejected this argument.  It 
held that under Florida law, if the submerged lands 
became dry due to a hurricane or other avulsion, the 
lands would still belong to the state.  This remains true 
even if the state causes the avulsion.  Therefore, the state, as a property owner, could choose 
to fill in its submerged lands if it wanted.  Once a strip of land had been added to the shore 
through avulsion, the landowner no longer had a right to subsequent accretions: the sand 
would be accreting oƴ ǘƘŜ ǎǘŀǘŜΩǎ ƭŀƴŘΣ ƴƻǘ ƻƴ ǘƘŜ ǇǊƛǾŀǘŜ ƭŀƴŘΦ 
 
The U.S. Supreme Court agreed.  There could be no taking unless the property owners could 
show a right to future accretions or a right to contact with the water that was superior to 
CƭƻǊƛŘŀΩǎ ǊƛƎƘǘ ǘƻ Ŧƛƭƭ ƛƴ ƛts lands.  According to Justice Scalia, delivering the opinion of the court, 
άǘƘŜ ǎƘƻǿƛƴƎ Ŏŀƴƴƻǘ ōŜ ƳŀŘŜ.έ 
  

 

Accretion ς addition or removal 

of sand or sediment over a long 

period of time, so slowly that 

one cannot see the change 

occurring, but the difference 

becomes apparent over time 

Avulsion ς a sudden loss or 

addition of land, usually in a 

large amount  
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SETBACKS  
 
 Setbacks protect new development from slow-onset 
sea level rise and shore erosion by siting buildings on the 
upland portions of coastal property lots.  Setbacks may 
also provide some protection against harm from coastal 
storms, though the relatively close proximity of buildings 
to the shore will still present significant risks.  Setbacks 
may be established through state legislation or 
municipal codes.  
 
 Although setbacks are most often used to protect 
coastal development and coastal ecosystems, the U.S. 
Supreme Court has also upheld the use of setbacks to 
further the goals of open space and access to light and 
air.153 
 
 Setbacks provide long-term economic benefit by avoiding repetitive loss and repairs.  And 
setbacks may provide short-term economic benefits by making coastal structures safer and 
thereby eliminating the need to invest in costly coastal armoring (see also Chapter 3 on the 
benefits of Preventing Coastal Armoring).   Avoiding coastal armoring and the associated 
damage to natural beach ecosystems is particularly important in states that depend on beach 
tourism, the largest tourism industry in the United States.154 This will be discussed in further 
depth in the KauaΩi, HI, example below.  
 

Establishing a Setback Distance 
  

 The most difficult aspect of establishing a setback is determining the appropriate setback 
distance.   There are two main methods for establishing a setback line: set distances and 
erosion rates.  

 
 Arbitrary setback lines are simpler to establish, 
as they simply require a statute or legislation to 
declare a minimum distance from a tideland 
landmark or the shoreward edge of the property.  
However, set distances may be over- or under-
ambitious.  If a distance is too small it will not 
provide adequate protection to homes.  If it is too 
large, it may unnecessarily restrict development.  
This will depend to some extent on the rate of 
erosion and sea level rise in a given region.155  
 
 This problem can be addressed by a routine 
updating of setback distances, if a responsible 

Setbacks are building 
restrictions that establish a 
distance from a boundary line 
with which a land owner is 
prohibited from building or 
expanding structures. 
 
Buffers require landowners to 
leave portions of their 
property undeveloped in 
order to ensure that adjacent 
development does not impact 
natural processes.  

Set distances are sometimes 
called arbitrary setback lines and 
these are a standardized set 
distance from a specific feature 
(e.g., 40 feet from the mean high 
tide line). 
 
Erosion rate setbacks are based 
on an observed or projected 
annual erosion rate of the 
shoreline (e.g. 70 times the annual 
coastal erosion rate). 



          Managed Coastal Retreat Handbook 

45 | S e t b a c k s  a n d  R o l l i n g  E a s e m e n t s 

agency or official has been given the authority.  In 
South Carolina, for example, setback lines and erosion 
rate data are updated every 8 to 10 years.156   
 
 An alternate solution is to use setback distances 
based on historic or projected annual erosion rates.  
North Carolina and Florida have both established 
ǎŜǘōŀŎƪǎ ōŀǎŜŘ ƻƴ ŜǊƻǎƛƻƴ ǊŀǘŜǎΦ  bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ 
Administrative Code for Ocean Hazard Areas157 
establishes a setback rate from the first line of 
vegetation that depends on the size of the structure.  
For all structures less than 5,000 square feet, the setback requirement is 30 times the long-term 
average annual erosion rate.  For structures between 5,000 and 9,999 square feet, the setback 
is 60 times the rate, and for structures above 10,000 square feet, the setback increases 
according to size to a maximum of 90 times the erosion rate.158  The erosion rate is specific to 
each part of the coastline and is determined through a complex study conducted by the 
Department of Environment and Natural Resources (in North Carolina rates vary from less than 
1 foot per year to more than 8 feet per year).159  Establishing an erosion rate is a complicated 
and time consuming task.  It requires dedicated personnel and funding as well as historic 
erosion data.   
 
 A number of states, rather than or in addition to updating their erosion rate data at routine 
intervals, use a combination of arbitrary setback and erosion rate distances.  For example, 
bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ ǎŜǘōŀŎƪǎ ŀǊŜ ōŀǎŜŘ ƻƴ ŜǊƻǎƛƻƴ ǊŀǘŜ ŘŀǘŀΣ ōǳǘ ǘƘŜ ǎǘŀǘǳǘŜ ŀƭǎƻ Ŏƻƴǘŀƛƴǎ ŀ 
minimum setback of 60 to 180 feet, depending on building size.160  Developers must build to 
either the erosion rate or the set distance, whichever is greater. 
 
 In Minnesota, the North Shore Management Plan (NSMP) ς a joint powers project among 
ten local governments ς used a hybrid of erosion rates and set distances.  Where erosion rates 

were known, the plan required a 
setback of 50 times the erosion 
rate plus 25 feet, and where 
erosion rates were un-
established, the setback was set 
at a standard 125 feet.161 
 
 
 
 
A CABIN ALONG ALASKA'S ARCTIC COAST 

WASHED INTO THE OCEAN BECAUSE THE 

BLUFF BENEATH IT ERODED AWAY. 
PHOTO: BENJAMIN JONES, USGS. 

It must be noted that neither set 

nor erosion-rate based setbacks 

account for natural disasters  or 

large coastal storms.  Setbacks 

may provide some level of risk 

reduction but are best suited for 

dealing with long-term, slow -

onset  erosion and sea level rise.  
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Takings Issues ɀ Economic Value of Property  
 
 In the seminal case Lucas v. South 
Carolina Coastal Council, ϞϞ the U.S. 
Supreme Court specifically addressed the 
takings issues related to setbacks.  In 
1986, David Lucas purchased two vacant 
beachfront lots in Charleston, SC.  At the 
time, building single family homes on the 
lots was allowed, and Lucas planned to 
develop his lots in this way.  However, in 
1988 the South Carolina legislature passed 
the Beachfront Management Act,162 which 
established a 40 year policy of retreat and 
implemented this policy through a setback 
40 times the average erosion rate.163  In 
effect, this prevented Lucas from developing his lot, which the Supreme Court found had 
ŘŜǇǊƛǾŜŘ [ǳŎŀǎ ƻŦ άŀƭƭ ǊŜŀǎƻƴŀōƭŜ ƛƴǾŜǎǘƳŜƴǘ-ōŀŎƪŜŘ ŜȄǇŜŎǘŀǘƛƻƴǎέ ƛƴ Ƙƛǎ ǇǊƻǇŜǊǘȅΦ  ¢ƘŜ 
regulation was found to be a taking, and the state was required to pay Lucas compensation.164  
 
 Lucas is often cited for the principle that a regulation may not deprive a landowner of all 
economic value in the property.   However, the actual determination as to whether a regulation 
has removed all value or only diminished the property in value is difficult, and the outcome 
varies from state to state.  In Maine, for example, the Maine Supreme Court found that 
property owners could still use shorefront property for recreational activities and so the 
property had not been deprived of all its economic value (see further discussion in Chapter 4 on 
Building Restrictions).ϟϟ  
 
 Governments can minimize the risk of facing a takings challenge by enacting setbacks as 
ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜ ǎƻ ǘƘŀǘ ǇƻǘŜƴǘƛŀƭ ŘŜǾŜƭƻǇŜǊǎ ŀǊŜ Ǉǳǘ ƻƴ ƴƻǘƛŎŜ όǊŜŘǳŎƛƴƎ ǘƘŜƛǊ άƛƴǾŜǎǘƳŜƴt-
ōŀŎƪŜŘ ŜȄǇŜŎǘŀǘƛƻƴǎέύ ƻǊ ōȅ ƛƴŎƭǳŘƛƴƎ ŀ άǎŀǾƛƴƎǎέ ŎƭŀǳǎŜΥ ŀ ǇŜǊƳƛǘǘƛƴƎ ǇǊƻŎŜǎǎ ƻǊ ƻǘƘŜǊ ƳŜŀƴǎ 

by which the setback would not be applied so as to remove all economic value.
165

 

 
Minimum Lot Sizes 
 
 Setbacks are more likely to be problematic in areas where lot sizes are small and the 
setback may entirely preclude building on the lot, rather than requiring structures to be located 
near the back of a larger lot.  Governments can mitigate this issue by requiring minimum lot 
sizes.  The Minnesota Administrative Rules, for example, set forth minimum lot sizes for 
development on lakefronts.166 

                                                           
ϞϞ

 505 U.S. 1003 (1992). 
ϟϟ

 Wyer v Board of Environmental Protection, 747 A.2d 192 (Me. 2000). 

Lucas' lots in South Carolina as of Nov. 1994.  Photo: 
William A. Fischel, Dartmouth College, by permission.  
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FLORIDAȭS COASTAL CONSTRUCTION CONTROL LINE &  HURRICANE OPAL 
 

 In the 1980s, recognizing the threat of hurricanes to coastal properties, the Florida 
Department of Environmental Protection established a Coastal Construction Control Line 
(CCCL).167  The CCCL defines the zone along the coast that is vulnerable to a 100 year storm, and 
structures built seaward of the CCCL must obtain a permit from the Department and must meet 
strict siting and design requirements. 168   These requirements include elevation and 
construction standards that are even stricter than the NFIP coastal V-zone requirements as well 
as enhanced wind-load standards beyond.169   

 
 On October 4, 1995, Hurricane Opal 
struck the Florida coastline as a Category 3 
hurricane with 111 to 115 mile per hour 
winds.  Of the 1,366 pre-existing structures 
seaward of the CCCL (structures built 
before the CCCL was put in place and 
therefore not subject to its stricter building 
requirements), 768 (or 56%) were 
destroyed.170  On the other hand, only 2 of 
the 576 structures that complied with the 
CCCL building requirements were 

destroyed (0.2%).171  
 
 Florida has strengthened its CCCL 

program by combining it with a setback line that prohibits major structures seaward of a 30-
year erosion projection line (the expected position of the seasonal high water line 30 years 
from the date of the construction).172 
 
 

KAUAI, HAWAII ɀ STATE &  LOCAL EFFORTS 
 

 YŀǳŀΩL ƛǎ ǘƘŜ ŦƻǳǊǘƘ ƭŀǊƎŜǎǘ ƻŦ ƛǎƭŀƴŘ ƻŦ Iŀǿŀƛƛ ŀƴŘ ƘƻƳŜ ǘƻ ммо ƳƛƭŜǎ ƻŦ ŎƻŀǎǘƭƛƴŜ ς the kind 
of coastline that draws 7 million tourists to Hawaii each year and accounted for $12.6 billion in 
2011.173  Tourism accounts for more than 60% of all jobs in Hawaii.174  However, more than 70% 
ƻŦ ǘƘŜ ōŜŀŎƘŜǎ ƻƴ YŀǳŀΩL ŀǊŜ ŜǊƻŘƛƴƎΦ175   
 
 Recognizing the economic, cultural, and environmental importance of their beaches, in 
нллу ǘƘŜ YŀǳŀΩƛ Ŏƻǳƴǘȅ ƎƻǾŜǊƴƳŜƴǘ ŀŘƻǇǘŜŘ the Shoreline Setback and Coastal Protection 
Ordinance #863Φ  ¢ƘŜ ƻǊŘƛƴŀƴŎŜ ŜȄǇƭƛŎƛǘƭȅ ƴƻǘŜǎ ǘƘŀǘ ά¢ƘŜ ǎƘƻǊŜƭƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ƛǎ ƻƴŜ ƻŦ 
YŀǳŀΩƛΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŜŎƻƴƻƳƛŎ ŀƴŘ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΣέ ŀƴŘ ŜȄǇƭŀƛƴǎ ǘƘŜ ƴŜŜŘ ŦƻǊ ǊŜƎǳƭŀǘƛƻƴΥ 
άōŜŀŎƘŜǎ ŀƴŘ Ŏƻŀǎǘŀƭ ŀǊŜŀǎ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ ǇǳōƭƛŎ ǘǊǳǎǘΣ ŀƴŘ ƛǘ ƛǎ ƎƻǾŜǊƴƳŜƴǘΩǎ ŦƛŘǳŎƛŀǊȅ 
responsibility to protect beaches and coastal areas.176   

Damage from Opal.  Photo: FL Department of 
Environmental Protection 
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 The ordinance uses a combination of set distances and erosion rates depending on building 
size and lot size.  If the lot is less than 160 feet in depth from the shore, then new buildings 
must be set back a set distance from the shore (40-100 feet) in proportion to the length of the 
lot.  If the lot depth is greater than 160 feet, then the setback is based on an annual erosion 
rate.  For structures less than 5,000 square feet, the structure must be set back 70 times the 
erosion rate plus a buffer of 40 feet.  For buildings greater than 5,000 square feet, the setback 
increases to 100 times the annual erosion rate plus 40 feet.177   

 
 In addition, the ordinance prohibits efforts to 
άŀǊǘƛŦƛŎƛŀƭƭȅ ŦƛȄ ǘƘŜ ǎƘƻǊŜƭƛƴŜΦέ  LŦ ŀ ǎǘǊǳŎǘǳǊŜ ƛǎ ōǳƛƭǘ 
seaward of the setback line (having acquired a 
variance), it is ineligible for protection by shoreline 
hardening for the life of the structure.  These 
provƛǎƛƻƴǎ ŀǊŜ ƳŜŀƴǘ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ƛǎƭŀƴŘΩǎ ōŜŀŎƘŜǎ 
against the detrimental effects of coastal armoring 
and to prevent property owners from relying on 
coastal hardening to protect their developments.  
 
 Similarly, state regulations, under the Hawaii 

Coastal ZƻƴŜ aŀƴŀƎŜƳŜƴǘ tǊƻƎǊŀƳ tƻƭƛŎƛŜǎ ŦƻǊ Ψ.ŜŀŎƘ tǊƻǘŜŎǘƛƻƴΣΩ178  prohibit the 
άŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǇǊƛǾŀǘŜ ŜǊƻǎƛƻƴ-protection structures seaward of the shoreline, except when 
they result in improved aesthetic and engineering solutions to erosion at sites and do not 
interfere with existing recreational and waterline activities; and (C) minimize the construction 
of public erosion-ǇǊƻǘŜŎǘƛƻƴ ǎǘǊǳŎǘǳǊŜǎ ǎŜŀǿŀǊŘ ƻŦ ǘƘŜ ǎƘƻǊŜƭƛƴŜέ όŜƳǇƘŀǎƛǎ ŀŘŘŜŘύΦ  
 
 Despite these statutory provisions against armoring, shoreline armoring has continued to 
ƻŎŎǳǊΦ  ¢Ƙƛǎ ƛǎ ŘǳŜΣ ŀǘ ƭŜŀǎǘ ƛƴ ǇŀǊǘΣ ǘƻ άǿŜŀƪ ƭƛƴƪŀƎŜǎ ōŜǘǿŜŜƴ ǎǘŀǘŜ ŀƴŘ Ŏƻǳƴǘȅ ŀƎŜƴŎƛŜǎ 
responsible for beach and shore conservation.  Hawaii, in effect, has no widely accepted 
ǇǊƻƎǊŀƳΣ ƻǊ Ǉƭŀƴ ǊŜƭŀǘŜŘ ǘƻ ōŜŀŎƘ ŎƻƴǎŜǊǾŀǘƛƻƴΦέ179  These weak linkages are due to confusing 
jurisdictional overlap at the coast.  In Hawaii, the state has jurisdiction over lands seaward of 
ǘƘŜ άǎƘƻǊŜƭƛƴŜΣέ180 and the way in 
which shoreline is defined can place 
this boundary far inland of the sites 
where erosion is occurring.  The state 
has continued to permit coastal 
hardening in these areas,181 and state 
actions may therefore be at odds with 
local plans.  Chapter 205 of the 
Hawaii Revised Statutes, Land Use 
Commission, allows counties to 
extend their jurisdiction to seaward 
of the mean sea level, but no county 
has done so to date.182 

wŜŘǳŎǘƛƻƴ ƻŦ ōŜŀŎƘ ƻƴ YŀǳŀΩi due to armoring. Photo: NOAA 
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  As a result of these problems, Hawaii has suffered extensive shoreline erosion due to 
coastal armoring.  On the island of Oahu, U.S. Geologic Survey and University of Hawaii 
ǎŎƛŜƴǘƛǎǘǎ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ άǘƘŜ ǊŜƭƛŀƴŎŜ ǳǇƻƴ ǎƘƻǊŜƭƛƴŜ ŀǊƳƻǊƛƴƎ ǘƻ ƳƛǘƛƎŀǘŜ Ŏƻŀǎǘŀƭ ŜǊƻǎƛƻƴ ƻn 
Oahu has, instead, produced widespread beach erosion resulting in beach narrowing and 
ƭƻǎǎΦέ183  In fact, armoring had resulted in the loss of over 9 kilometers of sandy beach, 8% of 
the original 72 miles of sandy beach on Oahu, and 95% of that loss occurred in areas with 
coastal armoring.184  Greater coordination between state and county governments will be 
required to create a unified plan for the future of Hawaii beaches.  
 
 

CALIFORNIA COASTAL ACT 
 

 In California, erosion of coastal bluffs is the primary motivator behind setback restrictions.  
The California Coastal Commission is one of three agencies that together administer the CA 
Coastal Management Program.185  Implementation of the California Coastal Act of 1976186 is 
primarily accomplished through the preparation of Local Coastal Programs (LCPs) by local 
authorities.§§ All coastal communities are required to prepare a plan, which must then be 
ǊŜǾƛŜǿŜŘ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΦ  ¢ƘŜǎŜ Ǉƭŀƴǎ άŎƻƴǘŀƛƴ ǘƘŜ ƎǊƻǳƴŘ ǊǳƭŜǎ ŦƻǊ ŦǳǘǳǊŜ 
development and protectioƴ ƻŦ Ŏƻŀǎǘŀƭ ǊŜǎƻǳǊŎŜǎΦέ187   
 
 As the Commission has the 
authority to approve or reject LCPs, 
the Commission also has the 
authority to require setbacks.188  In 
the context of coastal bluff 
development, the Commission has 
established a practice of correcting 
any LCP that does not include a 
setback of at least 25 feet for bluffs 
that are subject to coastal 
erosion.189  Setback requirements 
may also be added with respect to 
wetlands and other sensitive 
habitats. As stated in a Land Use 
Plan (LUP) Update authored by 
Commission staff: 

 
Setbacks must be established in the LUP in order to determine how development 
will affect significant coastal resources including, but not limited to, bluffs, ESHA, 
wetlands, public access and recreation areas, and public views.190 

                                                           
§§ An LCP includes a LUP, which may be the relevant portion of the local general plan, and any maps 
necessary to administer it, and the zoning ordinances, zoning district maps, and other legal instruments 
necessary to implement the land use plan. 

Pacifica California, 1997, along the 30 meter tall sea cliffs. 
Photo: USGS 
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 Setback distances in California LCPs are determined based on the expected life of the 
ǎǘǊǳŎǘǳǊŜ ŀƴŘ ƪƴƻǿƴ ŜǊƻǎƛƻƴ ǊŀǘŜǎΦ  CƻǊ ŜȄŀƳǇƭŜΣ aŜƴŘƻŎƛƴƻ /ƻǳƴǘȅΩǎ [/P191 states:  
 

3.4-7: Setbacks shall be of sufficient distance to eliminate the need for shoreline 
protective works. Adequate setback distances will be determined from 
information derived from the required geologic investigation and from the 
following setback formula: 
 

Setback (meters) = Structure life (years) x Retreat rate (meters/year) 
 

The retreat rate shall be determined from historical observation (e.g., aerial 
photographs) and/or from a complete geotechnical investigation. 
 

 aŀǊƛƴ /ƻǳƴǘȅΩǎ [/t192 ǎǘŀǘŜŘ ǘƘŀǘ ƴŜǿ ǎǘǊǳŎǘǳǊŜǎ άǎƘŀƭƭ ōŜ ǎŜǘ ōŀŎƪ ŦǊƻƳ ǘƘŜ ōƭǳŦŦ ŜŘƎŜ ŀ 
sufficient distance to reasonably ensure their stability for the economic life of the development 
ŀƴŘ ǘƻ ŜƭƛƳƛƴŀǘŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ǎƘƻǊŜƭƛƴŜ ǇǊƻǘŜŎǘƛǾŜ ǿƻǊƪǎΦέ193  This assurance is provided by a 
calculation that takes into account the economic life of the structure and also factors in a 
minimum safety factor:  
 

Determination of bluff setbacks. Adequate bluff setback distances will be 
determined based on the information provided in the geologic report required 
pursuant to Section 22.64.060.A.2 and the following setback formula (where 100 
years represents the economic life of a structure and 1.5 represents a minimum 
safety factor): 
 
Setback (meters) = 100 (years) x Retreat Rate (meters/year) + setback to 
achieve a slope stability Factor of Safety of at least 1.5 (minimum factor of 
safety)194 

 
 aŀǊƛƴ /ƻǳƴǘȅΩǎ Ǉƭŀƴ ƛǎ ŀƭǎƻ ƴƻǘŀōƭŜ ŦƻǊ ƛƴŎƭǳŘƛƴƎ ŀ ǎǘŀǘŜƳŜƴǘ ǘƘŀǘ άǇǊŜŘƛŎǘŜŘ ōƭǳŦŦ ǊŜǘǊŜŀǘ 
shall be evaluated considering only historical bluff retreat data, but also acceleration of bluff 
retreat due to continued and accelerated sea level rise, and other climate impacts according to 
ōŜǎǘ ŀǾŀƛƭŀōƭŜ ǎŎƛŜƴŎŜΦέ195 
 
 Lƴ ƻǊŘŜǊ ǘƻ ƘŜƭǇ ƭƻŎŀƭ ǇƭŀƴƴŜǊǎ ŘŜǘŜǊƳƛƴŜ ǿƘŀǘ ǘƘŜ άōŜǎǘ ŀǾŀƛƭŀōƭŜ ǎŎƛŜƴŎŜέ ƻƴ ǎŜŀ ƭŜǾŜƭ ǊƛǎŜ 
and climate change might be, in 2013, the California Ocean Protection Council issued a State of 
California Sea-Level Rise Guidance Document.196  The Document made eight recommendations 
for the inclusion of sea level rise in coastal planning:  
 

1. Use the ranges of SLR presented in the June 2012 National Research Council report 
on Sea-Level Rise for the Coasts of California, Oregon, and Washington as a starting 
place and select SLR values based on agency and context-specific considerations of 
risk tolerance and adaptive capacity.    
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2. Consider timeframes, adaptive capacity, and risk tolerance when selecting estimates 
of SLR.  

3. Consider storms and other extreme events.  
4. Coordinate with other state agencies when selecting values of SLR and, where 

appropriate and feasible, use the same projections of sea-level rise.  
5. Future SLR projections should not be based on linear extrapolation of historic sea 

level observations.  
6. Consider changing shorelines.  
7. Consider predictions in tectonic activity.  
8. Consider trends in relative local mean sea level.  

 
Although some of the details in the document are California-specific, the recommendations in 
their broad form provide a good foundation for coastal planners in any state.  Other states 
should consider issuing similar guidance with state-specific information for their own planners.  
 
Enforcement 
 
 Setbacks are only an effective means of promoting wise development and managed retreat 
if the setback requirements are enforced.  The California Coastal Commission is authorized to 
take action against any property developer who:  
 

Fails to obtain a Coastal Development Permit before construction; or Fails to 
comply with the conditions of the coastal development permit approval and to 
remedy violations of those development permits (including restoring sites to 
ǘƘŜƛǊ άǇǊŜ-Ǿƛƻƭŀǘƛƻƴέ ŎƻƴŘƛǘƛƻƴύΦ197 

 
 ¢ƘŜ /ƻƳƳƛǎǎƛƻƴ ŦƛǊǎǘ ƛǎǎǳŜǎ ŀ άŎŜŀǎŜ-and-ŘŜǎƛǎǘέ ƴƻǘƛŎŜ ŦƻǊ ŀ /ƻŀǎǘŀƭ !Ŏǘ ǾƛƻƭŀǘƛƻƴΣ ŀƴŘ ƛŦ ǘƘŜ 
order is not complied with, the Commission can pursue enforcement in county courts, who are 
authorized to issue fines up to $30,000.198 The Coastal Act also provides for citizen suits to 
address violations and to enforce Commission orders.199  However, working through the courts 
can be a lengthy process.  As of 2013, the Commission estimated that there are more than 
2,000 backlogged enforcement cases and that, based on the current rate of resolution, these 
would take 100 years to resolve.200   

 
 Two 2013 bills introduced in the California legislature would expand the enforcement 
authority of the Coastal Commission if adopted.  AB 976 seeks to allow the Commission to 
directly levy fines and issue holds without resorting to the judiciary.201  Sarah Christie, the 
legislative director for the CCC, was quoted as saying the bill would give the Commission an 
ŜƴŦƻǊŎŜƳŜƴǘ ǘŀŎǘƛŎ ŀƭǊŜŀŘȅ ǳǎŜŘ ōȅ άǾƛǊǘǳŀƭƭȅ ŜǾŜǊȅ ǎǘŀǘŜ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎȅ ŀƴŘ ƭƻŎŀƭ 
ƎƻǾŜǊƴƳŜƴǘ ƛƴ /ŀƭƛŦƻǊƴƛŀΣ ƛƴŎƭǳŘƛƴƎ aŀƭƛōǳΦέ202  
  
 ¢ƘŜ ǎŜŎƻƴŘ ōƛƭƭΣ !. нлоΣ ǿƻǳƭŘ ǇǊƻƘƛōƛǘ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ ŦǊƻƳ άŦƛƭƛƴƎ ŀǎ ŎƻƳǇƭŜǘŜέ ƻǊ ŀŎǘƛƴƎ 
upon an application for a coastal development permit for a property where there is an existing 
violation until the violation is resolved.203  A coalition of opponents raised concerns that the bill 
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does not contain sufficient due process and would thus unfairly penalize an applicant based on 
the mere assertion by the Commission staff that a violation had occurred.  However, the bill 
also provides that any unresolved dispute between the executive director and the applicant 
ǊŜƎŀǊŘƛƴƎ ǘƘŜ ōƛƭƭΩǎ ƛƳǇƭŜmentation must be resolved by the Commission at a noticed public 
hearing.204  
 
 /ŀƭƛŦƻǊƴƛŀΩǎ ŀōƛƭƛǘȅ ǘƻ ŜȄŜŎǳǘŜ ŀ ƳŀƴŀƎŜŘ ǊŜǘǊŜŀǘ ŦǊƻƳ ƛǘǎ ŜǊƻŘƛƴƎ ǎƘƻǊŜǎ ǿƛƭƭ ǊŜǉǳƛǊŜ ƴƻǘ 
only continued planning in state and local land use plans but also enforcement in both the 
executive and judiciary branches.  
 
  

LESSONS LEARNED AND RECOMMENDATIONS 
 

Á Using a combination of set distances and erosion rates for setbacks can provide minimum 
standards for areas that lack historic erosion data while also acknowledging that erosion 
and sea level rise are unlikely to affect the coastline evenly and that approaches in one area 
may be inappropriate in another.  

 
Á Setbacks should be designed to account for acceleration of erosion and sea level rise due to 

climate change.  This can be done through the use of a safety factor or by planning for 
routine updating of the setback distances.  Updating setback numbers would, ideally, not 
require a state level legislative response, which could be slow and delay necessary changes.  

 
Á {ŜǘōŀŎƪǎ ǎƘƻǳƭŘ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ŀǎ ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜ ƛƴ ƻǊŘŜǊ ǘƻ ǎŜǘ ǇǊƻǇŜǊǘȅ ƻǿƴŜǊǎΩ 

expectations for the value of their property.  Minimum lot sizeǎ ŀƴŘ άǎŀǾƛƴƎǎέ ŎƭŀǳǎŜǎ Ŏŀƴ 
also be used to avoid takings challenges.  However, when structures are built seaward of 
the setback line due to a variance or permit, it should be clear that the owner takes on the 
financial risk and that no public funding will be provided for future relief or rebuilding.  

 
Á Setbacks should be combined with a prohibition against coastal armoring in order to best 

implement a policy of managed retreat and protect the long-term health of beaches.  See 
Chapter 3 on Prohibiting Armoring for more details.  

 
Á State and local governments must coordinate their planning efforts and regulations.  The 

goals at both levels need to be consistent and complementary in order to be effective.  See 
Chapter 1 on Coastal Management Planning for further discussion.  

 
Á Provide an enforcement mechanism to ensure that setback provisions are complied with 

and conduct regular evaluations to determine if the setbacks have been effective.  
 

 
 
 



          Managed Coastal Retreat Handbook 

53 | S e t b a c k s  a n d  R o l l i n g  E a s e m e n t s 

 
 

FURTHER READING   
 
The California Coastal Commission's Legal Authority to Address Climate Change, CALIFORNIA 

COASTAL COMMISSION (last visited Aug. 16, 2013), 
http://www.coastal.ca.gov/climate/whyinvolved.html.  
 
Memorandum from Mark Johnsson to California Coastal Commission (Jan. 16, 2003), available 
at http://www.coastal.ca.gov/W-11.5-2mm3.pdf.   (Academic article authored by a Staff 
Geologist at the Coastal Commission discussing methodology for establishing bluff setbacks.) 
 
Construction Setbacks, NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (Jul. 13, 2012), 
http:/ /coastalmanagement.noaa.gov/initiatives/shoreline_ppr_setbacks.html.  
 
MARK RANDALL & HENDRIK DEBOER, OFFICE OF LEGISLATIVE RESEARCH, CONNECTICUT GENERAL ASSEMBLY, 
COASTLINE CONSTRUCTION RESTRICTIONS (2012), available at http://www.cga.ct.gov/2012/rpt/2012-
R-0046.htm.  
 
DAVID SLADE, PUTTING THE PUBLIC TRUST DOCTRINE TO WORK (2d ed. 1990).   

http://www.coastal.ca.gov/climate/whyinvolved.html
http://www.coastal.ca.gov/W-11.5-2mm3.pdf
http://coastalmanagement.noaa.gov/initiatives/shoreline_ppr_setbacks.html
http://www.cga.ct.gov/2012/rpt/2012-R-0046.htm
http://www.cga.ct.gov/2012/rpt/2012-R-0046.htm
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ROLLING EASEMENTS  
 
 Rolling easement is a term sometimes used to refer to any public policy that protects lands 
ƛƴ ǘƘŜ ǇǳōƭƛŎ ǘǊǳǎǘ ŀǎ ǘƘŜ ǎŜŀ ƭŜǾŜƭ άǊƻƭƭǎέ ƛƴƭŀƴŘΦ205  Setbacks, conservation easements, 
prohibitions on coastal armoring, and building restrictions can all be written using coastal 
markers (such as vegetation lines or mean high water lines) that move with the sea level and 
therefore recognize a rolling nature to the public trust lands.  
 
 In this chapter, however, the term rolling easement is used more specifically as an 
easement that grants the public access to a portion of the dry beach on a private property 
ƻǿƴŜǊΩǎ ƭŀƴŘ ŀƴŘ ǘƘŀǘ Ǌƻƭƭǎ ƛƴƭŀƴŘ ǿƛǘƘ ǘƘŜ ǊƛǎƛƴƎ ǎŜŀΦ  
 

Texas Open Beaches Act  
 
 Texas is traditionally the only state recognized as having enacted a policy of rolling 
easements.  This is a significant issue in Texas, which has had one of the highest erosion rates in 
the nation since 1983, losing five to ten feet of beach every year.206  Texas implements its 
rolling easement through the Texas Open Beaches Act (TOBA) of 1959,207 which defines a public 
beach as:  

 
[A]ny beach area, whether publicly or privately owned, extending from the line 
of mean low tide to the line of vegetation bordering on the Gulf of Mexico to 
which the public has acquired a right of use or easement to or over the area by 
prescription, dedication, presumption, or has retained a right by virtue of 
continuous right of the public since time immemorial, as recognized in law and 
custom.208 
 

The Act also explicitly affirms the right of the public to access the entire public beach, including 
any privately owned lands seaward of the vegetation line.209  The Commissioner of the Texas 
General Land Office (GLO) is authorized to enforce the TOBA and, in order to provide public 
ŀŎŎŜǎǎΣ ƛǎ ŀǳǘƘƻǊƛȊŜŘ ǘƻ ǇǊƻƘƛōƛǘ ƻǊ ǊŜƳƻǾŜ ŀƴȅ άƻōǎǘǊǳŎǘƛƻƴΣ ōŀǊǊƛŜǊΣ ƻǊ ǊŜǎǘǊŀƛƴǘ that will 
ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ǘƘŜ ŦǊŜŜ ŀƴŘ ǳƴǊŜǎǘǊƛŎǘŜŘ ǊƛƎƘǘ ƻŦ ǘƘŜ ǇǳōƭƛŎΦέ210  This means the Commissioner 
has the authority to restrict not only seawalls and coastal armoring but also housing and other 
structures that are constructed or that end up seaward of the mean vegetation line due to 
beach erosion.  
 
Providing Notice & Assistance 
 
 Recognizing the potential impact for landowners, the TOBA also includes a disclosure 
provision that requires sales of property along the coast to include specific language regarding 
the risks of owning coastal property in the contract (see inset).211  Texas further assists property 
owners (and mitigates taking litigation) by providing a $50,000 payment to homeowners to 
assist with relocation expenses.212 
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Litigation Experience 
  
 When Hurricane Alicia struck Texas August 18, 1983, it moved the public beach easement 
nearly 13 feet inland (150 inches).  As a result, several homes became located on the public 
beach, so their repair or reconstruction was prohibited.213  In Matcha v. Mattox, (1986), the 
TOBA was challenged as a taking and was upheld because the beach easement had άƳƛƎǊŀǘŜŘ 
ƻƴǘƻ ǘƘŜƛǊ ǇǊƻǇŜǊǘȅΦέ214 As of 2003, Texas allowed homeowners to seek a moratorium against 
removal for two years to see if the beach would return to its pre-storm distance, thereby 
placing the home back on solely private property.215 
 

 
Texas Open Beaches Act ɂ Disclosure Requirement ɂ  NAT. RES. § 61.025. 
 
[Sales] must include in any executory contract for conveyance the following statement: 
 
 The real property described in this contract is located seaward of the Gulf Intracoastal 
Waterway to its southernmost point and then seaward of the longitudinal line also 
known as 97 degrees, 12', 19" which runs southerly to the international boundary from 
the intersection of the centerline of the Gulf Intracoastal Waterway and the Brownsville 
Ship Channel.  If the property is in close proximity to a beach fronting the Gulf of Mexico, 
the purchaser is hereby advised that the public has acquired a right of use or easement to 
or over the area of any public beach by prescription, dedication, or presumption, or has 
retained a right by virtue of continuous right in the public since time immemorial, as 
recognized in law and custom. 
 The extreme seaward boundary of natural vegetation that spreads continuously 
inland customarily marks the landward boundary of the public easement.  If there is no 
clearly marked natural vegetation line, the landward boundary of the easement is as 
provided by Sections 61.016 and 61.017, Natural Resources Code. 
 State law prohibits any obstruction, barrier, restraint, or interference with the use of 
the public easement, including the placement of structures seaward of the landward 
boundary of the easement.  STRUCTURES ERECTED SEAWARD OF THE VEGETATION 
LINE (OR OTHER APPLICABLE EASEMENT BOUNDARY) OR THAT BECOME 
SEAWARD OF THE VEGETATION LINE AS A RESULT OF NATURAL PROCESSES SUCH 
AS SHORELINE EROSION ARE SUBJECT TO A LAWSUIT BY THE STATE OF TEXAS TO 
REMOVE THE STRUCTURES. 
 The purchaser is hereby notified that the purchaser should:                     
  (1)  determine the rate of shoreline erosion in the vicinity of the real property;  
and 
  (2)  seek the advice of an attorney or other qualified person before executing 
this contract or instrument of conveyance as to the relevance of these statutes and facts 
to the value of the property the purchaser is hereby purchasing or contracting to 
purchase. 
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 When Hurricane Ike hit in 2008 and destroyed many coastal properties, the General Land 
Office first established a temporary line 4.5 feet above sea level for interim permitting and 
rebuilding decisions and then later moved back to the vegetation line for establishing the public 
beach boundary.216 Then-Texas General Land Commissioner Jerry Patterson explained the delay 
at the time by saying, "You want to have at least a complete all four seasons and find out what 
Mother Nature is actually going to do until she finishes what she's going to do."217 Although 
reasonable from an enforcement perspective, it left homeowners uncertain whether or not to 
invest in repairs.   
 
 Thirty-seven homes along Pedestrian Beach, near Surfside, Texas, were denied permits to 
repair their septic systems and had their access to water shut off.218   The houses were found to 
significantly block public access to the beach and were therefore ordered to be removed.  
Property owners sued for compensation, claiming this was a government taking of their 
property, but the TOBA was upheld by the Texas Court of Appeals in Brennan v. State.219  
 
 However, it is important to note that the court in Brennan held that TOBA was not a taking 
because the Act itself had not established the easement.  Rather, the act was an enforcement 
mechanism for a public easement that had been established through custom and historic 
dedication.220   
 
Severance v. Patterson ς Avulsion v. Accretion 
 
 In 2011, the Texas Supreme Court issued a decision in Severance v. Patterson that makes 
the future of rolling easements uncertain.***   In Severance, for the first time in Texas law, the 
Court distinguished between accretion, in which slow-onset beach erosion moves the beach, 
and avulsion, in which a storm or other catastrophic event suddenly moves the beach, and 
ŦƻǳƴŘ ǘƘŀǘ ¢ŜȄŀǎΩ ǊƻƭƭƛƴƎ ŜŀǎŜƳŜƴǘ ŘƻŜǎ ƴƻǘ ŀǇǇƭȅ ǘƻ ŀǾǳƭǎƛƻƴΦ  CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ /ƻǳǊǘ ƘŜƭŘ 
that unless a public easement was expressly included in the initial land grant, the state cannot 
rely on custom alone to secure public access.221   The court looked at TOBA and decided that 
ǘƘŜ !Ŏǘ ŘƛŘ ƴƻǘ ŜȄǇƭƛŎƛǘƭȅ ǊŜŎƻƎƴƛȊŜ ŀ άǊƻƭƭƛƴƎέ ŜŀǎŜƳŜƴǘΦ  ¢Ƙƛǎ ŎǊŜŀǘŜǎ ǎƛƎƴƛŦƛŎŀƴǘ ǳƴŎŜǊǘŀƛƴǘȅ 
about the ability of the General Land Office to remove structures from eroding beaches 
following storms and to maintain public access.222  
 
 
 
 
 
 
 
  

                                                           
*** Severance v. Patterson, 345 S.W.3d 49 (Tex. 2011). 
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LESSONS LEARNED AND RECOMMENDATIONS 
 
Á A state wishing to implement a rolling easement should explicitly create one in state 

legislation.  The initial creation of the easement may be considered a taking and require 
compensation, either monetary or through an offset.ϞϞϞ  However, this compensation will be 
far less substantial than that required to purchase a home outright, and it will also secure 
public beach access.  
 

Á A rolling easement could also be acquired through the use of exactions.  Private owners 
seeking to build or expand coastal properties could be required to allow a public easement 
as an offset to the negative externalities of coastal development.  (See Chapter 3 on 
Prohibiting Coastal Armoring for a further discussion on exactions.) 

 

Á Rolling easements must be combined with policies to prevent coastal armoring in order to 
be effective.  Coastal armoring would both destroy the beach (thereby negating the public 
access purpose of the easement) and prevent the beach from rolling inland.  

 

Á Sales of coastal property should include a disclosure requirement that informs prospective 
purchasers of the risks they face.  This may not prevent takings litigation, but it will promote 
awareness of the costs of coastal living, which will assist in the implementation of further 
policies.  

 
 

FURTHER READING 
 
JAMES TITUS, ROLLING EASEMENTS PRIMER (EPA Climate Ready Estuaries, 2011), available at 
www.water.epa.gov/type/oceb/cre/upload/rollingeasementsprimer.pdf.  
  
Meg Caldwell & Craig Holt Segall, No Day at the Beach: Sea Level Rise, Ecosystem Loss, and 
Public Access along the California Coast, 34 ECOLOGY LAW QUARTERLY 533 (2007). 
 
Public Use: Texas Works to Protect Rights and Beaches, NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION COASTAL SERVICES CENTER (last visited Aug. 16, 2013), 
http://www.csc.noaa.gov/magazine/2007/06/article2.html. 
 
Severance v. Patterson - Frequently Asked Questions, TEXAS GENERAL LAND OFFICE (last visited Aug. 
16, 2013), http://www.glo.texas.gov/what-we-do/caring-for-the-coast/_documents/open-
beaches/faq-open-beaches.pdf.  

 

                                                           
ϞϞϞ

 A home with a rolling easement would depreciate in value, but if the loss is expected to occur 100 years from today, it 

would only reduce the current property value by 1 to 5 percent, which could be compensated or offset by other permit 

considerations (Titus, 1998).  

http://www.water.epa.gov/type/oceb/cre/upload/rollingeasementsprimer.pdf
http://www.csc.noaa.gov/magazine/2007/06/article2.html
http://www.glo.texas.gov/what-we-do/caring-for-the-coast/_documents/open-beaches/faq-open-beaches.pdf
http://www.glo.texas.gov/what-we-do/caring-for-the-coast/_documents/open-beaches/faq-open-beaches.pdf
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CHAPTER 3 
 
PREVENTING PRIVATE COASTAL ARMORING 
 
 Coastal armoring is one of the most prevalent structural solutions to the risks posed by 
erosion and sea level rise.  ¢ƘŜ ǘŜǊƳ ΨŎƻŀǎǘŀƭ ŀǊƳƻǊƛƴƎΩ ŜƴŎƻƳǇŀǎǎŜǎ ŀ number of practices that 
are generally divided into soft and hard approaches.   Soft armoring refers to the use of organic 
materials to strengthen and protect the shoreline.  Because soft armor uses living materials, it 
can imitate natural systems, interact with the local ecosystem, and adapt to changes in the 
environment.223  Hard armoring refers instead to structures like retaining walls and bulkheads 
that physically block wave and current action from reaching the vulnerable shoreline.224 Hard 
armoring has traditionally been employed by private owners and local governments who want 
to preserve coastal development and its associated economic benefits.  
 
 This chapter will focus on methods to prevent the use of hard armoring by private 
landowners. State legislatures and executive agencies can limit the ability of private 
landowners to install hard armoring solutions by enacting strict requirements for building 
permits or by simply banning the use of hard armoring.  Preventing hard armoring will allow 
sea level rise, erosion, and other natural processes to take their course without impediment 
and the resulting changes to the shoreline will encourage landowners to build further inland.  
This can be particularly effective in promoting managed retreat when coupled with a setback or 
rolling easement (see Chapter 2).  Preventing armoring will allow the beach to recede landward, 
and the setback or rolling easement will require the relocation or removal of structures that 
become located too close to the coast.  
 

A number of states, including Maine, Massachusetts, North Carolina, Oregon, Rhode Island, 
South Carolina, and Texas, have banned shoreline armoring or imposed significant restrictions.  
There are three general approaches to controlling hard armoring: enact a statute that prohibits 
it entirely, require a rigorous permitting process, or obtain exactions from coastal landowners.  

States generally avoid a strict prohibition, 
but examples of permitting, restrictions and 
exactions will be discussed in greater detail 
below.  

 
 
 
 
 

 

 
 

The effect of a bulkhead on adjacent property. 

Photo: US Fish and Wildlife Service. 
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Common Hard Armoring Structures Example 

Seawalls: 
Shore-parallel vertical structure, generally 

concrete, wood, or steel, that primarily protects 
the shore against the force of waves.    

 
Photo: Nigel Chadwick (Creative License) 

Bulkheads and Retaining Walls 
Shore-parallel vertical structure, generally 

concrete, wood, or steel, that prevents erosion by 
separating land and water and retaining soil.. 

 
Photo: Kings County WA 

Revetment: 
A slope of stone or other material built to protect 

an embankment or other coastal structure by 
absorbing the energy of incoming waves.  

Revetments built out of smaller rocks are known 
as riprap (a term that also applies to the stone 

used to build the riprap). 
 

Photo: Federal Highway Administration 

Groin: 
A narrow, shore-perpendicular structure built to 
interrupt water flow, reduce longshore currents, 

and limit the movement of sediment. 
 

Photo: NC Department Environment and Natural 
Resources 

Breakwater: 
An offshore, beach-parallel structure usually 

consisting of large (several ton) rocks designed to 
reduce intensity of wave action. 

 
Photo: Seattle Department of Transportation 

Levee: 
A raised embankment, usually earthen, parallel to 
the water, designed to contain or divert the flow 

of water.   
 

 
Photo: FEMA 
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Costs and Harms of Hard Armoring  
 
 Hard armoring has significant costs and limitations. In additional to the financial cost to 
build and maintain armoring structures, hard armoring can damage property, harm ecosystems, 
destroy public beach access, and encourage development in risky areas.  
 
 Hard armoring structures can be expensive to build: millions of federal, state, and private 
dollars have been expended annual on shore armoring, which can cost anywhere from $500 to 
$7,600 per linear foot of coast.225  A proposal 
to install harborwide barriers to protect New 
York City could cost $25 billion just to build and 
take two to three decades to complete.226  As 
the U.S. Army Corps of Engineers notes, even 
choosing a Ψƭƻǿ ŎƻǎǘΩ ƘŀǊŘ ŀǊƳƻǊƛng solution 
άdoes not necessarily mean they are 
ΨcheapΩ.έ227  In addition to the initial 
construction costs, hard armoring structures 
can also be expensive to maintain,228 and many 
have a finite lifespan and will need to be replaced once or even twice before the end of the 
century.229  Rising sea levels due to climate change will increase the chance that walls will need 
to be raised or rebuilt higher at additional expense.  
 
 In addition to the construction and maintenance costs, hard armoring structures have social 
and environmental costs.  The presence of a hard structure on the shore disrupts the natural 
interaction of sand and waves.  Indeed, this is its purpose: to prevent erosion due to this 
interaction.  However, hard structures can have unintended consequences that actually 
accelerate beach erosion in front of the structure, cause additional erosion on neighboring 
properties, narrow the beach (thereby restricting public access to the beach), and harm coastal 
ecosystems.230     
 

 
 On eroding beaches 
without armoring structures, 
the beach will naturally 
migrate inland while often 
retaining its original width.  
But the presence of an 
armoring structure prevents 
this migration and results in 
the narrowing of the original 
beach and, eventually, the 
loss of the beach entirely 
(see image at left).231   
 

Costs of Armoring 

In California, between 1985 and 1990, 45 miles 
of armoring was installed at an average cost of 
$1,500 per foot for a total of $60 million per 
year.  By 1998, coastal armoring had been 
installed to protect 12% (roughly 1/8) of the 
coastline statewide and California residents 
were paying more than $75 million per year.  



           Columbia Center for Climate Change Law 

66 | P a g e 
 

 Seawalls, bulkheads, and breakwaters can redirect 
wave action towards neighboring shores, causing damage 
to neighboring properties (see image below).  And 
longshore currents (parallel to the shore) can cause 
άŦƭŀƴƪƛƴƎέ ŜǊƻǎƛƻƴ ŀƭƻƴƎ ǘƘŜ ŜŘƎŜǎ ƻŦ ǘƘŜ ŀǊƳƻǊƛng,232 
damaging nearby properties and in some cases causing 
instability of the seawall.233  Some structures may increase 
the energy of waves in front of and alongside the 
structure, thereby accelerating the very beach erosion 
they were meant to prevent.234  Vertical seawalls and 
bulkheads can cause vertical erosion in front of the 
structure, called scour, as illustrated below.  By changing 
the wave and current dynamics and preventing beach migration, barriers can also cause 
additional flooding in nearby areas that are unprotected, making those communities more 
vulnerable than they would have been before the installation of the armoring structures.235  
These harmful effects can extend far beyond the immediate reach of the armoring.236 

 

 
Source: UNEP, Technologies for Climate Change Adaptation: Coastal Erosion and Flooding (2010). 

Narrowed beach in front of a bulkhead. 
Photo: WA Department of Ecology. 
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"Do you want the whole coastline to look 
�—�“�–�Ž�� �Š�� �ª�Š�—�—���� ���� �¤�¡��� �¤�œ�� �‹�Ž�� �š�Ž�¦�¤�¡�Š�—�� �ª�’�Ž�š�� ��� �˜��
analyzing a structure or problem, but my 
aesthetic sense says we deserve something 
better than �¤�’�Š�¤���$ 

 �7  Gary Griggs, Director, Institute of 
Marine Sciences237 

 
 

 
 
 

 On the environmental side, coastal armoring disrupts coastal ecosystems by blocking 
natural sediment flows, displacing vegetation (construction often destroys local vegetation, 
which does not always recover), preventing driftwood accumulation, and upsetting the natural 
food web upon which the ecosystem depends.238 
 
 Coastal armoring can also increase risk to coastal communities.  As described by the United 
Nations Internal Strategy for Disaster Reduction:  
 

Protective works have a tendency to increase the level of development in 
floodprone areas, as the assumption is made that it is now safe to build and 
invest in areas that are protected. However, it must be recognized that at some 
point in the future the design event will likely be exceeded and catastrophic 
damages will result.239 

 
Some communities believe they are protected by a seawall or bulkhead and therefore decline 
to spend additional funds on other protection measures (such as setbacks and building codes).  
But, if the coastal armoring fails (as has 
happened in the past, in New Orleans240 
and Japan241  most recently, and is 
possible in the future) the resulting 
damage to the community can be 
extreme.  Policy makers should be 
careful to avoid this hazard by raising 
awareness on the risks of flooding and 
catastrophic failure and requiring 
redundancies in flood protections.  
 

Failed Sea Wall in the 9th Ward of New 
Orleans. Photo National Park Service. 

 

 

Effect of bulkhead on surrounding land. Photo: WA 
Department of Ecology. 












































































































































