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were to determine that a fifty percent reduction in 
natural shores is acceptable, the mitigation re­
quirement might be to restore 100 feet of shore for 
every 200 foot bulkhead. As discussed above, pro­
rata contributions for rolling easements would be 
one way to effect such mitigation; and 

d. Give property owners short-term shore protection in 
return for long-term environmental protection by, 
for example, issuing bulkhead permits with limited 
lifetimes that would expire after which time the 
property owner would agree to not seek a permit. 

A second opportunity concerns mitigation. Currently, prop­
erty owners seeking to fill wetlands might get a permit if they 
create wetlands elsewhere with a greater environmental bene­
fit. 142 Often, one must create two acres for every acre that one 
destroys. 143 The reason for this mitigation penalty is that the 
regulators are often suspicious of both the quality and the lon­
gevity of wetlands that are artificially created. While this con­
cern may have merit, the converse may also apply: if sea level 
rises, the wetlands that were being destroyed may not have 
lasted forever either. If longevity is a goal in mitigation, then 
one option would be to require permit seekers to demonstrate 
that the mitigation will last even if sea level rises several feet 
due to global warming. An example response that might sat­
isfy the regulators would be the creation of an acre of wetlands 
along with the purchase and donation of rolling easements 
along either the shoreline where the mitigation project is, or a 
similar stretch of shoreline inland of some undisturbed wet­
lands that are adjacent to farmland that might be developed 
some day. 

142 
See id. 

143 . 
See Wetlands: Controversy and Confusion, THE VOLUNTEER MONITOR: THE 

NATIONAL NEWSLETTER OF VOLUNTEER WATER QUALITY MONITORING 1 (EPA Office of 
Water & Alliance for the Chesapeake Bay, eds.) (Spring 1998) ("Mitigated wetlands are 
often designed to be twice the size of the destroyed wetland.") See also C. DEMING 
COWLES, ET AL., GUIDANCE ON DEVELOPING LOCAL WETLANDS PROJECTS: A CASE 
STUDY OF THREE COUNTIES ANn GUIDELINES FOR OTHERS (1991) (last modified Oct. 7, 
1997) <http://www.epa.gov/OWOW/wetlandslpartners/local.html> ("[g)enerally, the 
County seeks restitution for wetlands loss, penalties or additional mitigation on a two 
for one basis.") 
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Enforcement would offer similar opportunities. Currently, 
when EPA and the Corps find a violation, they can negotiate 
mitigation as one of the conditions.144 Those mitigation re­
quirements could be structured to ensure that the wetlands 
created by such mitigation survive rising sea level. 

All of these measures are simply piecemeal, and would not 
protect the entirety of our coastal zone. Nevertheless, they 
may be worth pursuing both because at least some ecosystems 
could be protected, and because they develop at least some ex­
pertise in dealing with the problem, expertise on which Con­
gress and the President might rely if a more general solution 
was going to be imposed. 

3. Legislative Options 

It would be within the power of the executive branch to be­
gin preparing for sea level rise because doing so would simply 
amount to a technical correction of an existing program in light 
of new scientific information. Congress clearly wanted to pro­
tect wetlands from filling, and it wanted the cumulative envi­
ronmental impact to be considered and mitigated. Failing to 
consider the ramifications of sea level rise on the success of 
wetland protection programs is a technical mistake, and within 
the duty of the President to "take care that the laws be faith­
fullyexecuted."145 

A policy of ensuring that ecosystems migrate inland as sea 
level rises, however, would be more than a technical correction. 
Like the decisions to clean the nation's air and water, it would 
involve a policy tradeoff between environment and the eco­
nomic interests of property owners. Even if existing statutes 
can be read as providing the executive branch such discretion, 
this is the type of policy more appropriate for a legislature. 

In a previous article, this author argued that states can im­
plement the necessary policies to allow wetlands and beaches 
to migrate inland, and that it would be proper to do so because 

144 See In the Matter of Urban Drainage and Flood Control District, Docket No. 
CWA-VIII-94-20-PII, 20-26 (June 4, 1998) (EPA Office of Administrative Judges deci­
sion discussing mitigation plan that had been negotiated with the Corps of Engineers 
to remediate damages from wetland violation). 

145 
U.S. CONT. amend. II, § 3. 
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land use is generally a state and local responsibility.146 Never­
theless, the federal government has been the primary instiga­
tor for wetland protection in the past. Therefore, any effort to 
consider the entire spectrum of policy responses should con­
sider the possibility that the federal government might also 
lead the way in adapting its own programs so that they will 
work if the sea rises substantially in the decades ahead. 

A complete examination of this question is beyond the scope 
of this article. Nevertheless, I will briefly discuss two possible 
models: a revision of the existing wetland protection program 
to ensure that it will work in the long run, rather than fail as 
sea level rises and setting overall performance goals for the 
states, while charging them with meeting a target. 

a. Expansion of Existing Program 

If sea level rises a few meters over the next few centuries, 
everything that the federal wetlands protection program has 
accomplished in the coastal zone will ultimately come to 
naught because the wetlands that were protected will be under 
water. If Congress wanted the wetlands to survive sea level 
rise, the simplest extension would be to require a permit to fill 
navigable waters or lands that are likely to become navigable. 
Such an amendment would give EPA and the Corps of Engi­
neers the ability to stop the filling of dry land along the shore, 
which means that as the sea rises, the land would eventually 
be inundated and become wetland. This approach would not 
stop construction, because construction by itself is not viewed 
as prohibited fill if, for example, a house is being built on pil­
ings.147 Guidelines for such a system might grant the permit 
wherever the fill has no net loss. For example, a beach nour­
ishment project could continue because such projects maintain 
beaches. 

Such a policy might be objectionable on policy grounds be­
cause traditionally, federal jurisdiction over navigable waters 

146 .. . 
See generally TItus, Rlsmg Seas supra note 61. 

147 
Wetlands can be eliminated in either of two ways: elevate the dry land so that 

the land is never inundated and therefore, does not become wetland, or erect a dike or 
bulkhead. Such a provision would allow the Corps to regulate either situation, because 
bulkheads require a permit. 
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has stopped at the high water mark, and this approach would 
extend the jurisdiction inland. An alternative formulation 
might be for Congress to amend the statute so that a permit is 
required for bulkheads that stop the landward migration of 
navigable waters, effectively repealing the nationwide permit 
for bulkheads. At first glance, one might think that there 
would be no need for such an act of Congress because the ex­
ecutive branch could modify the nationwide permit. The differ­
ence, however, is that Congress taking such a measure would 
make landward migration of wetlands a national policy. With­
out such an enactment, the bureaucracy would probably find it 
difficult to deny permits to people about to lose their homes to a 
rising sea. 

b. Setting Overall Performance Standards 

Simply expanding the existing wetland protection program 
might not be the most reasonable way to enable wetlands to 
survive rising sea level. The underlying vision of the existing 
program is to save virtually all existing coastal wetlands, while 
being flexible only for trivial losses or losses that are mitigated 
with no net harm to the environment. In the context of sea 
level rise, such a vision is unrealistic. We are not going to 
abandon all of the low-lying areas to allow wetlands to migrate 
inland. An expansion of the existing program to require a 
permit to stop wetlands from migrating inland would be an in­
direct, and perhaps ineffective, way to address the problem 
unless there was explicit guidance as to when the permit 
should be issued. 

A more direct approach would be for the federal government 
to set some sort of performance standard and allow states to 
develop plans as to how they would achieve the objectives. 
This is currently the approach taken by the Clean Air Act, 
which requires EPA to set national ambient air quality stan­
dards,148 but authorizes states to decide how the limit will be 
met. 149 For example, a federal statute might mandate that an 

148 
See Clean Air Act § 109,42 U.S.C. § 7409 (1995). 

149 
See 42 U.S.C. § 7410. 
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independent EPA science advisory board or the National Ma­
rine Fisheries Service determine the maximum amount of 
shoreline habitat that can be safely eliminated as sea level 
rises, and then require states to prepare a State Implementa­
tion Plan, with the Corps of Engineers charged with developing 
such a plan if the state fails to prepare a plan by a specific 
time. Such an approach would base the level of wetland pro­
tection on sound science, while the means could be set by 
states. Presumably, states would ensure the protection of wet­
lands using setbacks, rolling easements, density restrictions, 
land acquisition, and various technological measures. 

C. THE FEDERAL GOVERNMENT AS A PROGRAM ADMINISTRATOR 

Regulatory and land management policies to protect wet­
lands as sea level rises could probably solve the problem be­
cause they would apply universally. Nevertheless, for com­
pleteness, it may be worth mentioning a few other programs 
that may help to protect wetlands as sea level rises. 

1. National Estuary Program 

Section 320 of the Clean Water Act authorizes a National 
Estuary Program. 150 The purpose is to conduct assessments 
and develop comprehensive conservation and management 
plans that protect the environment and the various uses of the 
estuary.l5l A program for a specific estuary is created by the 
governor of a state requesting such a program, with the EPA 
concurring. 152 Once a plan is developed, it can be implemented 
with the concurrence of EPA, the governor of the state affected, 
and other federal agencies required to take action.153 

This program could play an important role in helping wet­
lands migrate landward for two reasons. First, unlike most of 
EPA's regulatory programs, the National Estuary Program fo­
cuses on what is actually necessary to preserve all of the vari­
ous resources of an estuary, rather than implementing specific 

150 
See 33 U.S.C. § 1330 (1994). 

151 
See 33 U.S.C. § 1330(b). 

152 
See 33 U.S.C. § 1330(a). 

153 
See 33 U.S.C. § 1330(f). 
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mandates of a statute. 154 The absence of a statutory mandate to 
ensure that wetlands survive rising sea level was one reason 
that EPA's wetlands program has not focused on this issue. 155 

Second, the people in a given region need not await a national 
consensus to solve the problem before moving ahead to address 
the issue. So far, this author knows of only two estuary pro­
grams that address the issue. The Sarasota National Estuary 
Program's plan has long highlighted the issue, although noth­
ing has been done as a result. More recently, the Maryland 
Coastal Bays program has listed this issue in its plan, roughly 
contemporaneous with modest efforts by the U.S. Department 
of Agriculture to ensure that some wetlands in the area can 
migrate inland. 

2. Coastal Zone Management Program 

Like the national estuary program, this program focuses on 
broad environmental objectives. The National Oceanic and 
Atmospheric Administration (NOAA) acts as both a cheer­
leader and an overseer for the states. The Coastal Zone Man­
agement Act makes state participation voluntary, and the pro­
gram provides funds for states to develop and administer 
Coastal Zone Management Plans. The Act has guidelines for 
NOAA approval of the coastal plans, but its requirements are 
essentially procedural, mandating the types of issues that a 
state must consider for NOAA to approve the plan. Among 
other things, the Act specifically encourages states to protect 
wetlands, minimize vulnerability to flood and erosion hazards, 
and improve public access to the coast.156 NOAA cannot, how­
ever, dictate the substance or require any specific level of envi­
ronmental protection. 

154 
See ENVIRONMENTAL PROTECTION AGENCY, OFFICE OF WATER, ABOUT THE 

NATIONAL ESTUARY PROGRAM (last modified Apr. 10, 2000) <http://www.epa. 
gov/owow/estuaries! about2.htm>. 

155 During the 1980s, EPA's Wetlands Office and its precursor, the Office of Fed­
eral Activities, generally opposed taking measures to address sea level rise. During 
1984, then-director Alan Hirsch told the author that the absence of a statutory man­
date made sea level rise low on his list of priorities. During 1986, the Office of Wet­
lands Protection opposed releasing EPA's first comprehensive study on the impacts of 
sea level rise on wetlands in part because people in Charleston, South Carolina had 
opposed EPA efforts to protect wetlands on the grounds that the wetlands will eventu­
ally be under water anyway. 

156 
See 16 U.S.C. § 1452(2) (1992). 
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Congress has already provided some encouragement for 
states to consider the implications of sea level rise. 157 So far, 
this Congressional exhortation does not appear to have accom­
plished much beyond inducing NOAA to fund some studies. 
The Act has, at least, encouraged states to periodically desig­
nate specific staff to keep track of the issue. 

Guidelines from NOAA on how to deal with the sea level 
rise issues might help a number of states. Alternatively, more 
specific language on responding to sea level rise might be 
added to the Act the next time it is amended. For example, the 
language might be modified to require state plans to articulate 
its vision of what will happen to its wetlands. Under such an 
approach, a state would be free to decide the portion of the 
shoreline it intends to armor, but would be required to take 
stock of where it is headed. The Coastal Zone Management 
Program is a powerful testament to the fact that planning 
alone can induce some improvements, and if a state's inten­
tions were at odds with what its citizens wanted, articulating 
the plan would make it possible for the issue to be resolved. 

3. National Flood Insurance Program 

Under the National Flood Insurance Act, property owners in 
participating coastal communities can obtain federal flood in­
surance. 158 Although some critics have suggested that the pro­
gram encourages people to build homes in hazardous areas, the 
direct effect of the program has been to encourage flood­
resistant construction. One of the most important changes has 
been the tendency to elevate homes on pilings. In some cases, 
this elevation might make wetland ·migration more likely, be­
cause if a house is on pilings, a yard could gradually convert to 
marsh without threatening the home. 

Nevertheless, in some cases, this program might tend to en­
courage property owners to continue inhabiting shorefront 
property for a longer time than would have been the case with­
out the program. As the shore erodes, for example, the likeli­
hood of severe damage from a storm increases. Currently, 

157 See 16 u.s.c. § 1451(i) (2000). 
158 

See 42 u.s.c. §§ 4001-4028 (1994). 
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however, the Federal Emergency Management Agency does not 
increase insurance rates to reflect the increasing risk. There­
fore, these property owners may be receiving an artificially low 
insurance rate. FEMA is currently reconsidering this question, 
and may factor erosion into rates in the future. 

4. Louisiana Wetland Loss 

Coastal Louisiana is gradually submerging below the sea.159 

At one time, the sediment washing down the Mississippi River 
settled in the Louisiana delta's wetlands, enabling the wet­
lands to keep up with the rising sea level and the natural sub­
sidence of the deltaic muds. Today, river levees, artificial river 
banks, and other activities prevent the sediment from reaching 
the wetlands, which no longer keep up with the rising water 
levels. Numerous activities are underway to address this 
situation, but the wetland loss continues. 

5. Florida Everglades Restoration 

A major federal interagency effort is currently underway to 
restore the Florida Everglades.160 A key component of the res­
toration effort will be to increase the flow of freshwater south 
through the Everglades to prevent saline water from advancing 
into the freshwater ecosystems. Unfortunately, rising sea level 
could inundate a large part of the Everglades, enabling saltwa­
ter to advance upstream. 161 The review study report examines 
the implications of a small rise in sea level, but it candidly ac­
knowledges that the model assumes that the edge of the man­
groves are constant. A key impact of sea level rise, however, 
would be to enable the salt-tolerant mangroves to move inland; 
therefore, the model's key assumption is incorrect. The pros­
pect of sea level rise probably does not invalidate the planned 
restoration. In fact, the increased salinity from sea level rise is 
one more reason why more fresh water will be needed in the 

159 
See U.S. ENVIRONMENTAL PROTECTION AGENCY & LOUISIANA GEOLOGICAL SUR-

VEY, SAVING LOUISIANA'S COASTAL WETLANDS: THE NEED FOR A LONG-TERM PLAN OF 
ACTION (1987) (last modified Jan. 14, 2000) 
<http://www.epa.gov/globalwarming/publicationS/impacts/ sealevelllouisiana.html>. 

160 
See, e.g., U.S. ARMY CORPS OF ENGINEERS, ET AL., CENTRAL AND SOUTHERN 

FLORIDA COMPREHENSIVE REVIEW STUDY (1999) (last modified Mar. 21, 2000) 
<http://www.evergladesplan.org/pubJestudy_2.htm> . 

161 
See generally Titus & Richman supra note 46. 
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Everglades. Sea level rise may, however, render the current 
restoration effort insufficient to achieve its objectives. 

6. Construction in the Coastal Zone 

Federal spending on infrastructure increases the likelihood 
that particular areas will be protected from rising sea level 
rather than allowed to gradually flood. For example, in Somer­
set County, Maryland, one finds many old homes that have 
been abandoned, often with failed septic systems. A number of 
communities around the town of Crisfield, however, have been 
connected to sewer. Given this infrastructure investment, it 
seems relativeJy unlikely that these communities will be aban­
doned to the sea. Had the sewer not been connected, by con­
trast, failing septic systems would have eventually induced 
people to leave these homes and the marshes would have taken 
over their property. 

CONCLUSION 

As the sea rises, our wetlands and beaches are migrating 
inland in undeveloped areas. In developed areas, however, 
people are engaging in a wide variety of activities to hold back 
the sea. Bay beaches are being replaced with walls of concrete, 
rock, steel, and wood. Ocean beaches, by contrast, are accret­
ing upward rather than migrating landward, as communities 
pump sand onto their beaches. 

So far, the impact of development on the migration of vege­
tated wetlands has been somewhere between the situations for 
bay and ocean beaches. Unlike beaches, the landward and 
seaward boundaries of vegetated wetlands do not necessarily 
migrate together. Along the landward boundaries of the wet­
lands, higher water levels are allowing coastal marshes to take 
over people's yards in some lightly developed areas, while in 
more densely developed areas, dikes with pumping systems or 
artificially elevated land is preventing the tidal inundation 
necessary for wetlands to encroach inland. Along the seaward 
boundaries, wetlands have been able to keep pace with sea 
level rise in some areas, while it erodes in other areas. If sea 
level were to rise more rapidly, however, the seaward boundary 
would retreat, which means that the wetlands would be elimi­
nated in most developed areas under existing policies. 
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The federal regulatory wetlands program is designed to pre­
vent the landward migration of wetlands, even if that means 
that they will be squeezed out of existence in developed areas. 
Although the program prevents people from developing on the 
wetlands themselves, it does not prevent them from developing 
the areas that would eventually be wetlands as the sea rises. 
Years later, when the wetlands threaten to take over the prop­
erty, the regulatory program automatically issues a permit for 
the bulkhead that stop the wetlands from migrating inland. 

Federal wildlife refuges in coastal areas generally include 
some dry land, so at least some wetlands will be able to mi­
grate inland in these areas. But the program has not explicitly 
addressed the issue, and hence a large rise in sea level would 
cause a large net loss of wetlands. 

Do we really want our bay beaches and wetlands to be 
squeezed between development and the rising seas? If not, 
both Congress and the President have numerous options at 
their disposal: 

The Fish & Wildlife Service could purchase rolling 
easements to enable wetlands to migrate inland, even if 
nearby dry land is developed; 

EPA and the Corps of Engineers could modify the na­
tionwide permit for coastal erosion structures so that it 
would only be automatic in areas that were developed 
by the year 2000, or require mitigation for the true long­
term environmental impact of these structures; 

National Estuary Program plans could include an ex­
plicit decision regarding which areas will be protected 
and where wetlands and beaches will survive; 

Agencies that fund roads, sewage systems, and flood in­
surance could explicitly consider the need for wetland 
migration in locational decisions; and 

Congress could amend the Clean Water Act to require 
the federal regUlatory wetlands program to enable wet­
lands in at least some areas to migrate inland, . or it 
could amend the Coastal Zone Management Act to ex­
plicitly encourage states to develop their own plans re-
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garding where wetlands will be eliminated, artificially 
elevated, or allowed to migrate inland. 

773 

Humanity has been adding gases to the atmosphere that are 
likely to warm the earth and accelerate the rate at which the 
sea rises. The State Department has been engaged in numer­
ous negotiations to reduce emissions of greenhouse gases, and 
the President has signed a treaty that, if ratified, would re­
quire industrial nations to reduce the emissions of greenhouse 
gases to the 1990 level. 

Apparently, the ramifications of global warming are impor­
tant enough for the nation's leaders to consider a major change 
in how we supply our economy with energy. It makes no sense 
to spend tens of billions of dollars to slow global warming and 
do nothing to adapt to its consequences. It is time to direct the 
federal bureaucracy to start preparing for the consequences of 
global warming. 
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Notes for Table III. 

"No new seawalls shall be constructed in or on any sand dune system." CODE ME. 
R. 
Ch. 355(3)(F)(1) (1996). For the purpose of these regulations, the term "seawall" in­
cludes all structures designed to prevent erosion. See id. at Ch 355(1)(X). Sand dune 
systems include any tidal shore with deposits of sand or gravel. See ME. REV. STAT. 
ANN. tit. 38, § 480-B (1) (1989). As a practical matter, that includes virtually all areas 
where anyone would erect shoreline armoring because rocky shores have trivial ero­
sion, there are virtually no mud-only shores, and wetlands are generally not eroding in 
Maine. Along the ocean coast there has been some beach nourishment, such as Camp 
Ellis in 1996, and the periodic use of dredge material. Beach nourishment that gener­
ally occurs in Maine consists of the beneficial use of dredge material; but the bays have 
not been nourished. Indeed, the state's desire to avoid having to nourish its long shore­
line was a primary motivation of the Dune Rules restricting coastal structures. See 
CODE ME. REG. Ch. 355(3)(preamble)(explaining that because sea level is rising and 
may accelerate, the only way to keep the beaches in areas with structures on the beach 
would be to spend increasing sums of money on beach nourishment). 

ii 
Revetments are allowed if soft solutions are impractical. Bulkheads and other 

vertical walls are not allowed unless there is too little room for a revetment to be prac­
tical. Shoreline stabilization must be by the least intrusive means practical. 

iii Beach nourishment is the preferred management strategy for dealing with 
coastal erosion. Telephone Interview with Rebecca Lacey, Massachusetts Coastal Zone 
Management Program (Nov. 10, 1999). The regulations explicitly allow beach nour­
ishment. See MAss. REGS. CODE tit. 310, 
§ 10.27(5) (2000). 

iv 
See MAss. REGS. CODE tit. 310, § 1O.28(3)(a) (prohibiting any structures on a dune 

that prevent the waves from removing sand from the dune) and § 10.28(3)(d) (prohibit­
ing structures that prevent the dune from migrating landward or along the shore). 

v See MAss. REGS. CODE tit. 310, § 10.30(3). (prohibiting new coastal protection 
structures on coastal banks for houses built before August 10, 1978). Banks refer to 
the face of any elevated landform-- other than a coastal dune-- along a beach, wetland, 
or tidal waterway. See id. at § 10.30(2). The prohibition's justification is that protec­
tion of one property will decrease the sediment supply along the shore and cause ero­
sion elsewhere. See id. at § 10.30(1). There might be a loophole in this regulation 
because the regulations appear to allow structures to be built 100 or more feet land­
ward of the top of a bank. See id. at § 10.30(4). If the shore later ~rodes and leaves 
that structure along the shore, the reconstruction might not be viewed as a "new" 
structure. 

The Cape Cod Planning Commission has issued guidelines that go even farther to 
protect coastal resources from retreating shores. Access along the shore is retained 
when revetments are constructed. See, e.g., CAPE COD COMMISSION, FINAL CAPE COD 
REGIONAL POLICY PLAN, Policy 2.2.1.7 (last modified Oct. 23, 2000) 
<http://www.capecodcommission.org/rpp/coastal.htm> ("Coastal engineering stIuctures 
should be designed so as to allow the public to pass along the shore (either above or 
below the structure) in the exercise of its public trust rights to fishing, fowling and 
navigation"). See also id . . at 2.2.2.8 ("Within the 10 year floodplain no activity shall 
impede the landward migration of other resource areas within this area of the flood­
plain. Relative sea level rise and the landward migration of resource areas in response 
to relative sea level rise shall be incorporated into the design, construction, and loca­
tion of structures and other activities proposed.") 
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vi New additional shoreline armoring is allowed along the ocean shore of Rhode Is­
land. See Rhode Island Coastal Resources Management Program § 300.7(0)(1) (1993). 
Along some bay shores, armoring is allowed as a last resort. See id. at § 300.7(D)(l). 
In a number of areas, however, armoring is prevented to that wetlands can migrate as 
sea level rises. See id. at § 21O(B)(4) ("Bulkheading and filling along the inland pe­
rimeter of a marsh prevents inland migration of wetland vegetation as sea level rises. ") 
See also id. at § 21O.3(C)(3) ("In Type 1 waters, structural shoreline protection may be 
permitted only when the primary purpose is to enhance the site as a conservation area 
and/or a natural buffer against storms.") Beach nourishment projects have been occur­
ring along the ocean, but not the bay. Telephone Interview with Jeff Willis, Coastal 
Resources Management Council (November 12, 1999). 

vii The Connecticut Coastal Act guarantees that "Isltructural solutions are permissi­
ble when necessary and unavoidable for the protection of infrastructural facilities, 
water-dependent uses, or existing inhabited structures." CONN. GEN. STAT. § 22a-
92(b)(2)(J) (1995). The statute does not distinguish between Long Island Sound and 
other coastal waters, as long as the salinity concentration is at least 500 parts per 
million. See id. at § 22a-93(5). A few beach nourishment projects have taken place 
along Long Island Sound, but there have been no projects along any of the embay­
ments. Telephone Interview with Tom Oullette, Connecticut Department of the Envi­
ronment (Oct. 14, 1999). 

viii Extensive beach nourishment has taken place along the ocean shores. Telephone 
Interview with Fred Anders, New York Department of State, Division of Coastal Re­
sources (Nov. 15, 1999.) A few projects have also taken place along bay shores, includ­
ing Orchard Beach (Bronx), Rye Beach (Westchester), Asharoken (Long Island), and 
the state park in Smithtwown. See id. The Coastal Erosion Management Regulations 
allow shoreline armoring along both ocean and bay, but an owner must first demon­
strate that non-structural measures would be ineffective. See N.Y. COMPo CODES R. & 
REGS. tit. 6, § 505.9 (2000). 

ix New Jersey has allocated $15 million per year for beach nourishment projects 
along the ocean coast, and some local governments are supplementing the state alloca­
tion. Telephone Interview with Mark Mauriello, New Jersey Department of Environ­
mental Regulation (Nov. 17, 1999). Only a few beach nourishment projects have taken 
place along Delaware Bay and Raritan Bay. Because NJ has been developed for so 
long, armoring is allowed along both ocean and bay shores, but beach nourishment 
makes additional armoring along the ocean unlikely in most locations. See N.J. ADMIN. 
CODE tit. 7, § 7E-3.19(b)(2) (2000). 

x Twelve communities along Delaware Bay, and virtually the entire developed por­
tion of Delaware's Atlantic Coast, have received beach nourishment. Telephone Inter­
view with Robert Henry, Delware Department of Natural Resurces and Environmental 
Control (Nov. 17, 1999). 

xi 
Virginia has no restrictions on shoreline armoring. Virginia Beach (ocean), Hamp-

ton (Buckrowe Beach and Norfolk), and Gradview Beach have all been nourished. 
Telephone Interview with Tony Watkinson, Virginia Marine Resources Commission 
(Oct. 14, 1999). 

xii Along bays, Beach nourishment is permitted but discouraged under the Coastal 
Commission Guidelines. See N.C. ADMIN. CODE tit. 15A, r. 7H.0208(8) (Jul. 2000). 
There are no state projects underway, but there may be small private operations. 
Telephone Interview with Steve Benton, North Carolina Department of Environment 
and Natural Resources (Nov. 10, 1999). Beach nourishment is common along the 
ocean. See id. Shoreline armoring is prohibited along the ocean, but allowed along 
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Pamlico, Albemarle, and other Sounds. See N.C. ADMIN. CODE tit. 15A, r. 7H.0208 
(a)(1)(B), (7)(D) (Jul. 2000). 

xiii 
Shoreline armoring along the ocean is prohibited except to protect public high-

ways. (a) No new erosion control structures or devices are allowed seaward of the set­
back line except to protect public highways built before 1990. See S.C. CODE ANN. § 48-
39-290(B)(2)(a) (1976). Moreover, even "[elrosion control structures or devices which 
existed on the effective date of this act [19901 must not be repaired or replaced if de­
stroyed. See id. § 48-39-290(B)(2)(b). Along other shores, revetments are allowed; but 
bulkheads are generally discouraged. See 30 S.C. CODE ANN. REGS. 12(C) (2000). 
Approximately 40 miles of the state's 180 miles of ocean coast have been nourished. 
Telephone Interview with Bill Eiser, South Carolina Office of Ocean and Coastal Re­
sources Management (Nov. 10, 1999). No bay shores have been nourished. See id. 

xiv 
The statute appears to make no distinction between ocean and bay beaches: "A 

permit for shoreline engineering activity or for a land alteration on beaches, sand 
dunes, and submerged lands may be issued ... [iln the event that shoreline stabilization 
is necessary, either low-sloping porous rock structures or other techniques which 
maximize the dissipation of wave energy and minimize shoreline erosion shall be used. 
Permits may be granted for shoreline stabilization activities when the applicant has 
demonstrated that no reasonable or viable alternative exists; provided, however, that 
beach restoration and renourishment techniques are preferable to the construction of 
shoreline stabilization activities." GA. CODE ANN. § 12-5-239(c)(3)(C) (1981). However, 
virtually all bay shores are considered to be vegetated wetlands or mudflats, rather 
than beaches. Telephone Interview with Steward Stevens, Georgia Department of 
Natural Resources (Nov. 12, 1999). About seven miles of oceanfront shores have been 
nourished, but bays shores have not been nourished. See id. 

xv 
Along the ocean, armoring is only allowed for structures that are vulnerable to 

erosion and built prior to the inception of the permitting program. Telephone Inter­
view with Payden Woodruff, Florida Bureau of Beaches and Coastal Systems (Nov. 17, 
1999). The state is guaranteeing $30 million per year for beach nourishment along the 
Atlantic and Gulf Coasts. Id. State law prohibits vertical sea walls along bay shores in 
marine and brackish environments unless rip rap is placed in front of it so that it is no 
longer a vertical structure. Telephone Interview with Geoffery Rabinowitz, Florida 
Department of Environmental Protection (Nov. 23, 1999). Bayside beach nourishment 
is rare. 

xvi 
Alabama prohibits the use of hard structures along the Gulf, unless a variance is 

obtained showing non-structural alternatives are not feasible. See ALA. ADMIN. CODE 
r.335-8-2.06 (2000). Along bay shores, Alabama has no restrictions other than the fed­
eral restrictions. Telephone Interview with Gil Gilder, Coastal Programs Office Ala­
bama Dept. of Economic and Community Affairs (Nov. 15, 1999). Beach nourishment 
is employed along the oceans, but rarely if ever along bays. Id. 

xvii Beach nourishment is common along Mississippi Bay beaches. See U.S. ARMY 
CORPS OF ENGINEERS SHORELINE PROTECTION AND BEACH EROSION CONTROL STUDY, 
PHAsE I: COST COMPARISON OF SHORELINE PROTECTION PROJECTS OF THE U.S. 
ARMY CORPS OF ENGINEERS 43 (1994) (showing that Corps of Engineers projects have 
placed 5.7 million cubic yards of sand along Mississippi shores). See also Laura S. 
Howorth & Sondra Simpson, Sea Level Rise: Policy Implications for the Mississippi 
Coast, in LONG TERM IMPLICATIONS OF SEA LEVEL CHANGE FOR THE MISSISSIPPI AND 
ALABAMA COASTLINES 18, 20 (David D. Burrage ed., 1990) (noting that most of Missis­
sippi's beaches are "man-made"). Although Mississippi's Gulf Coast is entirely unde­
veloped, with the beach resorts entirely along the large coastal bays, the undeveloped 
West Ship Island has been fortified with a beach nourishment project. The Gulf Coast 
is undeveloped, so shoreline armoring has not been necessary, but armoring is com-
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monplace along the some portions of the developed bay coasts. Telephone Interview 
with Howard Ladner, Mississippi Dept. Marine Resources (Nov. 15, 1999). 

xviii Louisiana has no policy on shoreline armoring. Telephone Interview with Terry 
Howie, Louisiana Department of Natural Resources (Nov. 16, 1999). Grand Isle, the 
only resort along the Gulf, has been nourished, and the undeveloped Isles Dernieres 
have been fortified to ensure that they do not break up. [d. 

xix The Texas Open Beaches Act declares that the public has unrestricted access to 
the public beach from mean low water to the vegetation line in those areas along the 
Gulf of Mexico where it has acquired a right of use by prescription, easement, or con­
tinuous use. See TEX. NAT. RES. CODE ANN. § 61.011(a) (1978). The Attorney General 
and the Land Office are required to "strictly and vigorously enforce the prohibition 
against encroachments on and interferences with the public beach easement." [d. § 
61.011(c). The General Land Office has promulgated rules carrying out this statutory 
mandate: "Local governments shall not issue a permit or certificate allowing construc­
tion of an erosion response structure." 31 TEX. ADMIN. CODE § 15.6 (c)(2000). Existing 
erosion control structures that are on the public beach cannot be repaired. Structures 
within 200 feet landward of the vegetation line cannot even be repaired after a storm 
unless either they are protecting public structures and infrastructure, or-in the case 
of an erosion control structure that only protects private property-they are needed 
because other erosion control structures channel floodwater in their direction. See id. 
at §§ 15 .. 6(d)(1), 15.6(d)(2). See also id. at §§ 15.1, 15.10(d) (identifying the geographic 
scope of the Dune Rules as the shores along the Gulf of Mexico other than certain areas 
that are not considered to be public beaches). The state had no restrictions of hard 
structures along other shores. Telephone Interview with Wayne Kuley, Texas General 
Land Office (Nov. 17, 1999). Numerous projects have been undertaken along developed 
parts of the Gulf of Mexico, including restoration of a beach in front of the Galveston 
Seawall. Telephone Interview with Bill Worsham, Texas General Land Office (Nov. 17, 
1999). Along bays, beach nourishment has occurred at Port O'Connor and Corpus 
Cristi as a result of programs promoting the beneficial use of dredge. See id. 

xx State law explicitly guarantees the right to hold back the sea along the ocean. 
"Revetments, breakwaters, groins, harbor channels, seawalls, cliff retaining walls, and 
other such construction that alters natural shoreline processes shall be permitted when 
required to serve coastal-dependent uses or to protect existing structures or public 
beaches in danger from erosion and when designed to eliminate or mitigate adverse 
impacts on local shoreline sand supply." California Coastal Act, CAL. PuB. RES. CODE § 
30235 (West 1996). That provision applies to ocean and bays other than San Francisco 
Bay. See id. at § 30103 (excluding San Francisco Bay from the definition of coastal 
zone or purposes of the California Coastal Act). The Bay Area Conservation and De­
velopment Commission's authorizing legislation was designed to slow the rate at which 
the bay was filled. Although the wording of the statute clearly contemplates mainte­
nance of the existing shoreline, the motivation was to stop people from converting parts 
of the bay to dry land. See CAL. GoV'T CODE §§ 66601, 66604 (West 1997). Shoreline 
armoring is generally allowed under the San Francisco Bay Plan, Protection of the 
Shoreline, Policies 1 and 4. The statute encourages dredge material to be used for 
beach nourishment. See CAL. PuB. RES. CODE § 30233(b) (West 2000). Numerous 
projects have been undertaken. Telephone Interview with Leslie Ewing, California 
Coastal Commission (Nov. 22, 1999). Beaches along San Francisco Bay have not been 
nourished. Telephone Interview with Art Duffy, San Francisco Bay Area Conservation 
Development Commission (Nov. 10, 1999). 

xxi Along the ocean, homes built before 1977 can be protected with hard structures 
as a last resort. Homes built after 1978, however, are denied permits and several along 
the South Coast of Curry County have fallen into the water as a result. Telephone 
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Interviews with Paul Klarin, Oregon Coastal Management Program (Nov. 1999). At 
Oceanside, an expensive development called "The Capes" has been denied permit and 
the demise of the oceanfront row of structures is imminent. Id. Although the state has 
no beach nourishment program, the federal government has occasionally used beach 
nourishment on federal property or to mitigate erosion caused by navigation jetties. 
Id. 

xxii Legislative findings indicate an aspiration to maintain natural shorelines. See 
WASH. REV. CODE § 90.58.020 (1992) Nevertheless, the statute requires local master 
programs to issue standards for construction of bulkheads. See id. at §90.58.100(6). 
Although the statute does not distinguish ocean and bay shorelines, it does authorize 
local governments to impose stricter standards for homes built after 1992. See id. 
Currently, some of the local programs are ambiguous about whether armoring the 
ocean shore will be allowed. Telephone Interview with Doug Canning, Washington 
Department of Ecology (Oct. 19, 1999). There has been relatively little armoring be­
cause most of the Washington coast has been accreting rather than eroding. Id. Al­
though there has been no beach nourishment of the ocean beaches, some small projects 
have added sand or pebbles to shores along Puget Sound. Telephone Interview with 
Hugh Shipman, Washington Department of Ecology (Oct. 19, 1999). 

xxiii .. 
Telephone InteI"Vlew wlth Julie Penn, Alaska Coastal Management Program, Of-

fice of the Governor (Nov. 10, 1999). 

xxiv The statute is somewhat vague on the question of shoreline armoring. See, e.g., 
HAw. REV. STAT. § 205A-2(b)(9) (1977) (listing the protection of public beaches as an 
objective of coastal zone manageinent). The Hawaii Coastal Zone Management Pro­
gram interprets the statute as encouraging the use of soft over hard engineering struc­
tures, but not actually prohibiting structures. Telephone Interview with John Naka­
gawa, Planner, Hawaii Coastal Zone Management Program (Nov. 23, 1999). Along the 
ocean, beach nourishment projects have taken place at Waikiki Beach, Honokawai 
Beach on Maui, and Lanikai on Oahu. Telephone Interview with Sam Lemmo (Nov. 
23, 1999). Bay beaches have not, however, been nourished. Telephone Interview with 
John Nakagawa supra. 
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