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Appendix B

SELECTED STATE/REGIONAL PoLIcyY
RESPONSESTO ACCELERATED SEA-LEVEL
RIsE AND COASTAL EROSION

A. APPROACHESTO ANTICIPATED
ACCELERATED SEA-LEVEL RISE ASA
RESULT OF GLOBAL CLIMATE CHANGE

While some states have started to address the
issue of planning for accelerated sea-level rise as
aresult of global climate change, even the most
advanced states are only in the very preliminary
stages of developing a unified response strategy.
Many are still in the problem recognition stage,
wherethey are beginning to understand the poten-
tial scope of the problem, but have yet to translate
that recognition into any specific studies, statutes
or programs. The following section summarizes
activities in selected non-Maine jurisdictions.

1. Washington State

The State of Washington became very active
in planning for accel erated sea-level rise through
its Sea Level Rise Response Program, begun in
1988. Through that program, it evaluated the
scientific literature on vertical land movement in
the western Washington area, mapped broad
patterns of vertical land movement, supported
additional research on subsidencein Puget Sound,
and began to study "near term, internal policy
aternatives."*

Thefollowing policy issueswereidentifiedin
Washington:  siting standards and protection
alternatives for coastal facilities; management of
old coastal solid and hazardous waste disposal
sites, shore protection alternatives; wetlands and
shallow water habitat protection alternatives, and

seawater intrusion responses.”
Washington's studies emphasize the theme

that in the face of likely but uncertain levels of
accelerated sea-levd rise, the "first steps' toward
regulation addressing this problem "can and
should be done for other fiscally prudent
reasons."® For example, if Washington accepts
the theory that global warming will cause greater
frequency of severe storms, a prudent response
may be to require stricter design standards. The
State's design standards already reflect safety
measures based on "hydraulic design storms," or
standards based on the projected frequency and
severity of storm events (e.g., requiring that
buildings be constructed in such away or location
to avoid damage from a 25-, 50- or 100-year
storm). Usingthe"other fiscally prudent reasons”
test, one response option would be to increase
those design standards to require design to avoid
damage from a less frequent, more severe storm
event. Washington's studies suggest this type of
regulation may bemorepolitically acceptablethan
others based solely on anticipated sea-level rise,
especialy if regulations based on sea-level rise
are perceived to interfere with the use of private
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property. However, the State has not yet acted to
incorporate the more rigorous design standards.

The State of Washington has expressed
interest in conducting aformal cost-benefit analy-
sis of specific response options if it can obtain
sufficient funding. Such an anaysis might be
used to evaluate the different problems posed by
inundation of private property in areas of high-
and low-intensity devel opment.

Douglas Canning, Sea Level Rise Project
Manager of the Shorelands and Coastal Zone
Management Program at the Washington State
Department of Ecology, believes that such an
analysis would show that highly-developed,
low-lying waterfront areas, such as those in
Seattle, Tacoma, and Olympia, would need to be
structurally protected at some public cost because
relocation would be far more costly than protec-
tion. On the other hand, he expects that private
land of lower density development, such as agri-
cultural, rural residential, and timber lands, may
well cost more to protect than they are presently
worth, and therefore it is unlikely that public
monies should be spent to protect them.

The State of Washington's Sea Level Rise
Response Program has evolved into the Coasta
Erosion Management Program. The focus is on
protecting natural coastal systemssothey areable
to respond to shoreline changes regardless of the
driving force behind the change. Components of
this program include working with local govern-
ments to prepare a programmatic environmental
impact statement on the impacts of shoreline
armoring, and developing additional information
and policieson shorelineerosion control. The Sea
Level Rise Response Program also facilitated use
of coastal zone management funds for a sea-level
rise impact study conducted by the City of Olym-
pia.

2. California

Various agencies in California have also
begun to focus on global climate change in gen-
eral, and sea-level rise in particular. The April
1989 Assembly Natural Resources Committee
"blueprint" for State response* identifies damag-

ing shoreline erosion, decline in delta water
quality, damage to structures and loss of recre-
ational beaches, increased need for shoreline pro-
tective devices, and expensive modifications to
port facilities as possi ble negative impacts of sea-
level rise. It recommends legislation to require
agencies to begin to consider global warming
impacts, but does contain specific policy
recommendations.

In the San Francisco Bay Area, planning for
specific areasat risk fromflooding isencouraged,
and varying strategies are emphasi zed, depending
onthetype of coastd feature and the threat of risk
from sea-level rise. In its report, the San Fran-
cisco Bay Conservation and Development Com-
mission (BCDC)® recommends that planners for
the area take global climate change and acceler-
ated rates of sealevel rise into account. The
report also notes that, due to local sedimentation
patterns, land movement and other factors, inun-
dation will occur at variable ratesin the Bay area,
and this needs to be accounted for through plan-
ning. Not surprisingly, the report finds that
marshes and other tidal wetlands are at the great-
est risk from flooding and notesthat the economic
costs of protecting them may be prohibitive.

BCDC recommendations are based on exten-
siveresearch and mapping of variousareasaround
San Francisco Bay. BCDC has also conducted
detailed studiesto assess expected i mpacts associ-
ated with tidal flooding of urban devel opment, the
creation of an inland sea in the Delta, increased
salinity levelsin Suisun Bay and the Delta, flood-
ing and impeded drainage in low-lying shoreline
areas, and the loss of tidal marshes and managed
wetlands. These studies have resulted in the
development of an engineering design review
process to be used by designers and reviewing
authorities to assure safety from hazards of tidal
flooding.®

The six adopted policies’ regarding sea-level
rise are limited to the Bay Conservation and
Development Commission's jurisdiction, which
covers activities in San Francisco Bay and land-
ward to 100 feet from the shoreline. The policies
aremandatory design standardsrather than merely
advisory criteria directing that sea-level rise be
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considered. Whilesomeflexibility isallowed, the
Commission has set arange of rateswithin which
engineers may work with twicethe historic rate of
sea-level riseestablished asthe minimumstandard
assumed rate. This standard was based on data
which show adoubling of therate of sea-level rise
inthe Bay over thelast 20 years. Engineersfor all
proposed projects are required to defend the
specific rate of sea-level rise chosen for aparticu-
lar project proposal before the Commission.

The California Coastal Commission staff has
also undertaken detailed research on projected
impacts on coastal wetlands, beach erosion, cliff
retreat, and harbors and structures.? Thisresearch
may eventually lead to the development of spe-
cific policy responses, but no specific implemen-
tation action has been taken sincethe 1989 study.®

3. Oregon

Oregon has begun to review possibleimpacts
from global warming through the development of
a preliminary report illustrating the range of
changes that might result from global warming.*
The report characterizes itself as speculative
rather than predictive, but identifies sea-level rise
concerns about shoreline retreat, flooding of
coastal areas, and salt water intrusion. Following
anopportunity for public comment and debate, the
Oregon Department of Energy plansto develop a
second report which will include recommenda-
tions for actions by State agencies.

In addition to the Department of Energy's
report, James Good of Oregon State University
has also conducted a recent study of the Siletz
area cell on the Oregon coast to analyze the
effectiveness of Oregon's laws and regulations
regarding shoreline protection and beach access.™

Good found that State land use planning
goals, regulations, and legislation have failed to
adequately control the building of hard shoreline
protectivestructures, with theresult that consider-
able amounts of sediment are "locked up" behind
such structures, and arethus unable to migrate and
nourish eroding beaches.

According to this study:

despitethefact that Oregon hasone of the
most far-sighted set of state land use
policiesin the United States ... including
three land use goals that focus on natural
hazards, the hazard management strate-
gies actually employed by landowners
depend moreon structural mitigationthan
on hazard avoidance. Along the Siletz
cell, the result has been the proliferation
of SPSs [shoreline protective struc-
tures].*?

The study also found that setback requirementsin
the research area have proven inadequate to
prevent the construction of SPSs, and that alarge
number of lots too shallow to provide for erosion
protection continue to result from subdivision.

Good asserts that the building of hard erosion
control structures in the coastal zone is actually
encouraged and "institutionalized" by the failure
of local planning decisions to give adequate
weight to State goals and regulations directing
that non-structural solutions are to be "pre-
ferred".** He predictsthat more SPSswill further
exacerbate the rate of coastal erosion, which will
create even more demand for permits for these
structures.

To minimize coastal erosion, coastal hazards,
and the use of hard erosion control structures, the
study recommendsconcentrating on hazard avoid-
ance as the "fundamental principle" for guiding
development.** Where the use of these hard
structures is unavoidable, Good suggests that
compensation for "unavoidable adverse im-
pacts—individual and cumulative—should be
required,"*® similar to the system Oregon usesto
compensate for adverse impacts to wetland re-
Sources.

Coast-wide construction sethacksand compre-
hensive areamanagement planning for thevarious
"cells" of the Oregon coast are also suggested as
useful strategiesin planning for sea-level rise. In
addition, Good recommends increasing State
oversight of local land use decision making in
flood and erosion hazard areas to help insulate
local decision-makers from some of the pro-
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development political pressures they now feel.

More recently, in October 1993, the Oregon
Coastal Natural Hazards Policy Working Group
published an "lssues and Options" report which
incorporates both the types of suggestions out-
lined above and public reaction.’® Participants
discussed many coastal management issues. Sea
level rise was not a separate issue, but rather was
addressed through related issues such as coastal
erosion and flooding. Policy options and sugges-
tionsconsideredinthereportincluded: instituting
a mandatory preference for soft erosion control
strategiesover hard structural solutions; prohibit-
ing hard shoreline protective structures outright;
eliminating public subsidies for development of
hazardousareas; classifying sitesby susceptibility
to natural hazards; using public funds to buy lots
made unbuildable by setback requirements; insti-
tuting more restrictive setbacks; instituting tax
credits for the donation of coastal hazard proper-
ties to state or local governments; imposing
stricter limitations on variances, prohibiting
development in high hazard areas; imposing more
restrictive lot coverage requirements; and requir-
ing hazard disclosure to potential buyers. The
report also discusses seismic issues unigue to the
west coast.

4. New Hampshire

New Hampshire's Office of State Planning
commissioned a1987 technical report that recom-
mends a three-step process to approach the issue
of how sealevel rise should be factored into
coastal zone planning.’” The three steps are to
delineate impact areas, inventory potentially
affected populations, assets and resources, and
develop regulatory and legislative responses.

Based on the recommendations of this report,
in 1991 the Rockingham Planning Commission
published a "Preliminary Study of Coastal Sub-
mergence and SeaL evel Risein Selected Areas of
New Hampshire." It describesthe phenomenon of
relative sealevel rise, examines the various
projections for accelerated sea-level rise, and
identifies potentially threatened areas by applying
sea-level rise predictions to local area maps,
taking account of local topography, water bodies,

and patterns of development.

The report contains general suggestions for
managing coastal areas in anticipation of likely
but uncertain increasing rates of sea-level rise.
Thereport stresses theimportance of anticipating
the phenomenon well in advance in order to
minimize both costs and environmental damage:

Some of the most cost-effective solutions
to property losses that could arise take
several decades to implement. Future
dislocations of development can be
greatly lessened by directing devel opment
away from areas that lie within the range
of likely sealevel rise.’®

Thereport findsthe risk to developed areasto
be "relatively minor" in the study areas given a
proj ected sea-level increase of 5 feet, discounting
the effects of storm flooding. It finds that the
structures at risk under this scenario do not ac-
count for much more than those already at risk
from current storm generated flooding: "For the
most part, structureswithinthe submergenceareas
are already at risk from storm driven flooding."*

Thereport isless optimistic about the fate of
coastal wetlands, and cites EPA estimates of
wetlands | osses of 26% to 82% under aone meter
rise in sealevel. The report cites two basic
problemsfor wetlandsmigration: 1) that sea-level
will risetoo rapidly for wetlands to keep pacein
their upland migrations and 2) that development
adjacent to wetlands will effectively prevent that
migrationif landownerserect hard structuressuch
as bulkheads to protect their properties. Noting
that there is little that coastal planners can do
about the first problem, but that the second prob-
lem can be mitigated by coastal land use regula-
tion, the Rockingham County report suggests a
few strategiesin this regard:

Such approaches might include: acting
now to limit future development in areas
where wetlands are likely to migrate to;
allowing development in sensitive areas
only on the condition that no attempt will
be madeto protect the property (viabulk-
heads, seawalls, etc.) from advancing
wetland, and maodifying the federal flood
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insurance programto greatly discour-
age or disallow reconstruction of
structures damaged as a consequence
of sealevel rise.®

The report stresses federa, state, and local
cooperation "to devise fair and equitable ways to
abandon development that is in the path of wet-
land migration,"? but it does not suggest any
concrete or particular strategies which New
Hampshire should follow. However, it does stress
that preventive planning is both more effectivein
minimizing losses of natural resources such as
wetlands and is also cheaper than after-the-fact
regulation.

5. Massachusetts: The Cape Cod Com-
mission

Barnstable County's Regional Policy Plan®
identifies the peninsula of Cape Cod, Massachu-
setts, asan areawhichisparticularly vulnerableto
the effects of erosion from storms and wave
processes, aswell as to potential problems posed
by anticipated sea-level rise. By April 1990, the
town of Barnstable had held two conferences on
the potential effects of sea-level rise on the com-
munity as part of an effort to determine what steps
community leaders could take to alleviate these
effects®  Since that report, the County of
Barnstable has incorporated specific measures to
control the detrimental effects of sea-level riseon
Cape Cod into its Regional Policy Plan.

The plan addresses accelerated sea-level rise
in its section on coastal resources®* The plan
notes that the present rate of erosion on the Cape
resultsin theloss of "24 acres of upland per year,
or 1080 acres by 2025." The plan compares this
present rate of annual erosion with EPA's mid-
range predictions, and al so uses astudy by Woods
Hole Oceanographic Institution geologists which
projects aloss of 3900 acres, based on a 1.57 foot
riseinrelative sea-level. The plan also notesthat,
at the time it was written, existing laws and regu-
lations did not specifically address projected
increasesin the rate of relative sea-level rise.

The Cape Cod Regional Management Plan
enumerates certain policies to deal with acceler-

ated sea-level rise, in addition to other measures
designed to control erosion or to alow for the
migration of coastal features at the historic rate of
sea-level rise. Onegoal is"[t]olimit devel opment
in high hazard areasin order to minimize the loss
of life and structures and the environmental
damage resulting from storms, natural disasters
and sea level rise."® To achieve this goal, the
section enumerates minimum performance stan-
dards, one of which reads:

In order to accommodate possible sea
level rise and increased storm intensity,
ensure human health and safety, and
protect the integrity of coastal landforms
and natural resources, al new buildings,
including replacements, within FEMA A
and V flood zones shall be designed one
vertical foot above existing FEMA base
flood elevation and state building code
construction standards.®

To address the problem of eroding bank and
dune systems, another standard specifies that:

[i]n areas where banks or dunes are erod-
ing, the setback for all new buildings and
septic systems to the top of the coasta
bank or dune crest shall be at least 30
times the average annual erosion rate of
thebank or dune. Thisrate shall be deter-
mined by averaging the erosion over the
previous 30-year period at aminimum."?’

Other standards under this goal sectionin-
clude a prohibition on devel opment or redevel op-
ment within FEMA V flood zones, although
allowing an exemption for certain water-depend-
ent uses where "no feasible alternative" exists.®
A similar prohibitionincludessimilar exceptions,
on development and redevelopment on barrier
beaches and coastal dunes”® There are also
prohibitions on the building or expansion of
public infrastructure in flood hazard zones.*
Another performance standard prohibits the
reconstruction of buildings which have been
damaged at greater than 50 percent of their tax
assessment valuation in flood hazard zones, on
coastal banks, dunes, or barrier beaches unless
they comply with specified standards for new
development.®
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6. New York: Longlsland

InNew York State, ahazard management plan
has been proposed for the South Shore of Long
Island to deal with accelerated sea-level rise and
its attendant problems of increased erosion, more
frequent coastal stormsand resulting dislocation.*
The South Shore Hazard M anagement Plan works
within the framework of the New York State
Coastal Erosion Hazard Areas Act.®

Long Island is especialy vulnerable to the
effects of sea-level risein that it is characterized
by extensive barrier beaches fronting on the
Atlantic Ocean. At the same time, areas of its
coastline are highly developed. The area also
provides recreation benefitsto the many residents
of the metropolitan New York area. The Long
Island Regional Planning Board has developed a
proposed management plan for the island's south
shore addressing these problems and prioritizing
goalsfor the management of various sub-areason
Long Island's south shore.

The Long Island plan stresses the importance
of planning and advanced identification of critical
natural resources and undevel oped areas through
extensivemapping. Responsesto erosion and sea-
level rise are to be tailored to specific areas.
According to the plan, relatively undeveloped
hazard areas are to be protected from further
development; isolated structures are not to be
rebuilt after destruction; building of new struc-
tures in hazard areas is discouraged; in built-up
areas, some additional protective structures might
be allowed if there is no significant amount of
pristine shoreline.

The plan encourages "soft" management
strategies, such as using sand from south shore
inlet maintenance dredging to nourish downdrift
beaches.®* It discourages rebuilding in V Zone
Hazard areas (determined by flood insurance rate
maps) for private structures damaged over 50%.
Sea-level riseis specifically mentioned, although
no specific rate assumptions or timetables for
retreat are given. The plan recommends that:

astrategicretreat fromvulnerablecoastal
areas is the rational approach to follow.

Whileit is not recommended that whole-
sadle abandonment of existing public
facilitiesand privatedevel opment located
in coastal areas should occur in advance
of actual sealevel rise acceleration, struc-
tures should be removed from vulnerable
locationsover thelong-termwhen subj ect
to substantial damage from erosion and
flooding impacts.®

In general, the plan designates thirteen seg-
ments of Long Island's south shoreto betreated as
distinct regional management units. It describes
specific, detailed recommendations for shoreline
management for each coastal segment. These
recommendationsaretailored for each segment by
taking into consideration natural and
anthropogenic coastal features and population
densitiesin setting priorities for each section.

Theplanisconsistent with other jurisdictions
in placing emphasis on the public value of the
coastline, both as public recreation and as flood
and storm protection. It specifically recognizes
that private coastal landowners, particularly those
in high risk areas, may impinge on the rights of
other members of the public through their activi-
tiesin such high risk zones.

The executive summary of the plan asserts,
"[p]roperty owners should not adversely impact
coastal processes to the detriment of adjacent
shoreline areas."* In the coastal high risk zone,
or the Federal Flood Insurance V zone, the plan
notesthat the public should not be expected to pay
for damage to private property: "Private interests
... should bear the burden of the loss of such
structures and/or property due to erosion and
flooding. Within this Coastal High Risk Zone,
thereisminimal publicinterest in making govern-
ment expenditures for maintaining private devel-
opment."¥ The plan also recommends that
changes be made to the National Flood Insurance
Program, specificaly that "the elimination of
federal flood insurance coverage for structures
located on barrier islands and spits must be con-
sidered."*

The plan states a preference for retreat from
high hazard areas, where feasible. It also recog-
nizesthat most often severe damage will occur as

Appendix B

B-6

SHected Sate/Regional Policy Responses



Originally published September 1995 by the U.S. EPA Office of Policy, Planning, and Evaluation

the result of storm events, and that often there are
not adequate planning mechanisms in place to
deal with the problems communities face in the
wake of a severe coastal storm. It therefore
recommends "that post-storm community re-
devel opment plans be prepared in advance to deal
with those instances where a severe storm event
destroys a large portion of a community and
government can neither prevent re-development
through regulation nor acquire properties because
of alack of financia resources."*

OnLonglsland, plannersrealizethat prepara-
tion for the aftermath of coastal storms is an
integral component of planning in areas at great
risk from erasion. In very high risk areas where
the preferred policy on Long Island is one of
"strategic retreat," it is noted that the alternative
may be chaotic and involuntary retreat at any rate:

The policy of strategic retreat from vul-
nerable coastal areasin light of potential
acceleration in the rate of sea level rise
and subsequent flooding of low lying
coastal areas is the rational approach to
follow.... The aternative of gradual
retreat isinvoluntary retreat as aresult of
disaster situations.®

Communities are to ensure that post-storm
development does not exceed planned density
levels, and to that end, it prohibits public expendi-
tures for infrastructure which would have the
effect of encouraging denser development on
coastal barriers. In keeping with the view that the
coastal barrier islands represent a significant
recreational resource, communities are encour-
agedto consider expendituresoninfrastructurefor
water-dependent uses facilitating public access,
such as beaches, parks and fishing piers.* In
addition, in certain high-risk coastal areas owned
by the state where residents currently hold long-
term leases, the plan proposes agradual abandon-
ment policy under which those leases are to be
phased out.

The Long Idand plan aso recommends
government purchase of certain undeveloped
coastal lands for purposes of recreation and open
space.”> Again, thisisin keeping with the policy
that such areasprovide needed recreation areasfor

the public at large, and that these areas are being
threatened by both sea-level rise and increased
coastal development.

Other priorities involve the protection of
coastal wetlands and coastal bluffs, which the
plan notes are threatened by accelerated rates of
sea-level rise. The plan stresses the need for
public awareness of the possible negative effects
of bulkheads and other hard erosion control
devices on wetlands, and emphasizes planning to
provide for adequate buffer zones.”®

With respect to coastal bluffs, the plan em-
phasizesthat permit decisionsregarding armoring
structures should include consideration of the
local sediment budget and the structure's possible
negative effects on down-drift beach areas.
Mitigation schemes are contemplated, such as
conditioning permits for construction of erosion
control devices on arequirement to replace sand
on certain down-drift beaches deprived of sedi-
ment by the artificial structure. The plan aso
differentiates bluffs from dunes, and points out
that attempts to stabilize them may have negative
impacts on local sediment budgets: "unlike the
dunes, bluffs are a relic feature and cannot be
expected to recover after an erosional event; the
erosion of bluffs may have a more important role
in the sediment budget ... than the role of dune
erosion."*

In general, the Long Island plan is a compre-
hensive and flexible document, which, while it
advocates a gradual retreat from the shorelinein
erosion hazard areas, modifies its recommenda-
tions according to pre-existing coastal land uses
and densities. It achievesthisthrough treating the
various coastal regions of Long Island separately,
from the highly devel oped sectionsto the west, to
the relatively pristine areas to the east.

B. SELECTED COASTAL EROSION RESPONSE
STRATEGIES

Many states have adopted specific policiesto
minimize loss due to coastal erosion caused by
coastal storms and the continuation of historic
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submergence. These policies have been devel-
oped in responseto historical rates of change over
the last century, and rarely incorporate any as-
sumptions anticipating an increase in the rate of
sea-level riseduring the next century asaresult of
global climate change.

Since these laws are designed to mitigate
erosion losses if historic rates continue into the
future, as currently written, they may prove
inadequate if future sealevel rise significantly
exceeds historic rates of change. However,
selected statutes are surveyed herefor the purpose
of identifying innovative land use management
techniques that may be amenable to modification
for applicationin strategiesdesignedtorespondto
accelerated rates of sea-level rise.*

State erosion response legislation has been
characterized asfalling into three general groups:
erosion management laws (e.g., New York, Penn-
sylvania, South Carolina), coastal zone manage-
ment laws with an erosion element (e.g., Florida,
Rhode Island, North Carolina, Michigan), and
related resource management laws (e.g., New
Jersey, Massachusetts and Texas).*® This sum-
mary focuses on laws in the first two categories.

1. Rhodelsdand

The State of Rhodelsland's Coastal Resources
Management Program identifies sea-level rise as
aconcern, but it does not specifically mention an
accelerated rate of sea-level rise as a result of
globa climate change. Nevertheless, the plan
doesaddressthe problems caused by sea-level rise
at historic rates through policies specifically
tailored to protect various types of coastal envi-
ronments, and varying densities of development
on those features.

The Program is based on a system which
classifies all waters of the state into six quality
categories, based primarily on the characteristics
of the adjacent shoreline. Those categories in-
clude type 1, conservation areas, type 2, low
intensity use; type 3, high intensity boating; type
4, multipurpose waters (i.e. those that support or
could support both commercial and recreational
activities, as well as providing good fish and

wildlife habitat); type 5, commercial and recre-
ational harbors; and type 6, industrial waterfronts
and commercia navigation channels.

Recommended responsesto shorelineerosion
and possible sea-level rise in Rhode Island vary
according to thetype of shorelinefeatureinvolved
as well as type of waters to which they are adja-
cent. However, standard setbacks of a minimum
of 50 feet "from theinland boundary of the coastal
feature" are required, "except in areas designated
by the Council as Critical Erosion Areas'*’ In
critical erosion areas, sethacks of 30 and 60 times
the average annual erosion rate are required, the
more stringent standard being reserved for higher
density development.*®

The section entitled "Shoreline Features"
specifically mentions sealevel rise, abeit at
historic rates:

All shoreline systems are dynamic, and
change their shape and character in re-
sponseto storms, currents, human modifi-
cations, and the gradual rise in sea
level.... The present rate of sea-level rise
is about one foot each century. A foot of
vertical rise, however, accounts for an
inland retreat of some 30 feet along low-
profile shores."*

The plan asserts that most erosion to the
Rhode Island Coast occurs not as a result of
gradual sea-level rise, but rather from discreet
storm events.

As has been noted, the plan provides for
general coastal setbacks aswell as more stringent
onesfor "Critical Erosion Areas." These critical
erosion areas are mapped under 4 categories, (A-
D), withannual estimated erosionratesfrom2-2.5
feet for category A, to 5-6 feet for category D.
Corresponding required setbacks range from 75
and 150 feet, (for four or fewer dwelling units,
and for more than four dwelling units, respec-
tively) in category (A), to 180 and 360 feet,
respectively, in category (D).

Categories of Critical Erosion Areas are
determined by the Rhode Island Coasta Re-
sources Management Council independent from
decisions regarding adjacent water quality. They
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are shown on detailed coastal planning maps
included in the Rhode Island Coastal Resources
Management Program document, and appear to
cover only theareas of the coast most exposed and

prone to erosion. _ )
There isavariance mechanism for applicants

who cannot meet such standards, but the granting
of a variance "does not remove the applicant's
responsibility to comply with all other Program
requirements."*® Applicants must also show that
proposed alterations are "the minimum necessary
to remove an undue hardship"*! and will not cause
"significant adverse environmental impactsor use
conflicts,">? among other requirements. Another
section contemplates Special Exceptions for
projects which do not comply with the program's
goals for projects serving "a compelling public
purpose” which arewater-dependent, or for which
no alternative sites exist.>

The Plan aso provides for post-hurricane
emergency procedures. Theseproceduresprovide
for atemporary moratorium on reconstruction of
structures "to remain in effect for a maximum of
30 days from the disaster declaration." The
moratorium should provide local officialstimeto
assess damage, to consult with state officials, to
act on possible ameliorative response actions in
high damage areas such as the purchase of open
space, and to "make a policy decision about re-
permitting according to best available options for
hurricane mitigation.">*

The plan also emphasizes protection of
coastal features, including coastal beaches and
dunes, barrier beaches, coastal wetlands, coastal
cliffs, bluffs and banks, rocky shores, and man-
made shores.* It notesthat "beachesare dynamic,
flexible features," and that hard erosion control
structuresmay interferewith the natural processes
of dynamic coastal features.®

The plan states that this dynamism s particu-
larly truefor barrier beaches, whichit describesas
being "particularly ill-suited to human occupa-
tion."> It categorizes beaches as undevel oped,
moderately developed, and developed, and its
restrictions on development vary according to the
level of development, from no new construction
on undeveloped barrier beaches to requiring

construction lines on three specific barrier
beaches classified as developed.®

Regarding coastal wetlands, the Rhode Island
plan notes that, "[b]ulkheading and filling along
the inland perimeter of a marsh prevents inland
migration of wetland vegetation as sea level
rises." The plan therefore forbids use of "struc-
tural shoreline protection" except when "the
primary purposeisto enhancethe site asaconser-
vation areaand/or anatura buffer against storms"
in Type 1 waters, and allows such structures only
pending permit approval in Type 2 waters.*

The discussion regarding coastal bluffs and
cliffsnotesthat their erosion may actually provide
needed sediments to down-drift beaches, and
therefore instructs the Council to "encourage the
use of non-structural methods to correct erosion
problemsassociated with coastal cliffs, banks, and
bluffs adjacent to Type 1 and Type 2 waters."®°
Although hard erosion control strategies areto be
discouraged in these areas, they may be permitted
under certain exceptional circumstances. How-
ever, the Council isinstructed to:

weigh the impact of the proposed struc-
ture on the supply of sedimentsto nearby
beaches. Where the Council finds that a
substantial reduction or elimination of
sediment islikely to result, and that natu-
ral erosiona processes affecting the
nearby beach will thereby be accelerated,
it shall deny its Assent [for the permit]."®*

The plan also deals with rocky shores and
with man-made shorelines,®® but it points out that
"[t]he presence of isolated seawalls, bulkheads,
and similar structures does not constitute a man-
made shoreline, as the term is used in this Pro-
gram."®

In Rhode Island, the Coastal Resources Man-
agement Council "may order restoration or re-
moval [of isolated structures] where it finds that
the structure poses a hazard to navigation, inter-
fereswith the public'sright of accessto and along
the shore, causes flooding or wave damage to
abutting properties, or degrades the scenic quali-
ties of the area."*
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2. South Carolina

South Carolinas Coasta Tidelands and
Wetlands Law® implements an aggressive and
detailed beach preservation policy. The legida-
tive findings section®® of this statute notes that
previously existing state legidation (prior to
1988) "did not provide adequatejurisdictiontothe
South Carolina Coastal Council to enable it to
effectively protect theintegrity of the beach/dune
system."® It cites the importance of the
beach/dune ecosystem to the State as a protective
storm barrier, as abasis for tourism, as habitat for
wildlife, and as providing recreational opportuni-
ties for South Carolinians.®® In addition, this
section notes that the system is threatened by
development too close to the shore and specifi-
cally points to hard erosion control devices as
exacerbating the problem of shoreline erosion:

These armoring devices have given a
fal se sense of security to beachfront prop-
erty owners. Inreality, these hard struc-
tures, in many instances, have increased
thevulnerability of beachfront property to
damage from wind and wave while con-
tributing to the deterioration and loss of
the dry sand beach which is so important
to the tourism industry.®

In addition to this finding, the section points
out that erosion isanatural process, which causes
problems for humans "only when structures are
erected in close proximity to the natural system.”
The section specifically notes that it isimportant
to afford the dynamic beach/dune system spaceto
erode and reform without hindrance by hard
erosion control devices and other structures. It
also states a preference for retreat from exposed
beaches:

It isin both the public and private inter-
ests to afford the beach/dune system
space to accrete and erode in its natural
cycle. This space can be provided only
by discouraging new constructioninclose
proximity to the beach/dune system and
encouraging those who have erected
structures too close to the system to re-
treat fromit.”

It is the stated policy of the law to "protect,
preserve, restore and enhance the beach/dune
system"™ To achieve this general goal, "local
comprehensive beach management plans' are
required within the context of "a comprehensive,
long-range beach management plan," and the
plans are "to include a gradual retreat from the
system over a forty-year period."”> Other ancil-
lary policies aim to "severely restrict the use of
hard erosion control devices ... and to encourage
the replacement of hard erosion control devices
with soft technol ogies," encourageerosion control
techniques with low environmental impacts,
promotebeach nourishment, preserveand promote
public beach access, involvelocal governmentsin
the coastal planning process, and to "establish
procedures and guidelines for the emergency
management of the beach/dune system following
asignificant storm event."”

Theforty-year gradual retreat policy for areas
of the South Carolina coast is based on a setback
of forty times the annual erosion rate.”* The
policy requiresthe Council to establish abaseline
paralleling the shoreline along the "crest of the
primary oceanfront sand dune."” In addition, a
setback line:

must be established landward of the base-
line a distance which is forty times the
average annua erosion rate or not less
than twenty feet from the baseline for
each erosion zone based upon the best
historical and scientific data adopted by
the council as part of the State Compre-
hensive Beach Management Plan.”

The law also requires mandatory periodic
revision of the baseline,”” and "monumented and
controlled survey points' in each Atlantic coastal
county are required.” Exempted structures not
subj ect to the setback include: wooden walkways,
small wooden decks, fishing piers providing
publicaccess, golf courses, "normal landscaping,"
pools, and specially permitted structures.”

An aggrieved landowner provision is also
included, whereby alandowner who feelsthat the
setback lineisin error "must be granted areview
of the setback line, baseling, or erosion rate, or a
review of all three."® These requests for review
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areto beforwarded to the "appropriate committee
of the council and handled in accordance with the
council's regulations on appeals.”

The Act only alows structures other than
erosion control devices to be rebuilt seaward of
the baseline by special permit if:

the structure is not constructed or recon-
structed on a primary oceanfront sand
dune or on the active beach and, if the
beach erodes to the extent the permitted
structure becomes situated on the active
beach, the permittee agreesto removethe
structure from the active beach if the
council orders the removal ... [and] the
use of the property authorized under this
provision, in the determination of the
council, must not be detrimental to the
public health, safety, or welfare.®

Parties aggrieved by a decision by the Council to
grant or deny such a permit have the opportunity
to appea to the full Council.®

TheAct also providesfor the gradual phasing
out of erosion control structures and devices
seaward of the setback line by applying an incre-
mental system under which they may not be
rebuilt in the event of damage, with the threshold
of percent damage decreasing with time. Thus,
erosion control structures destroyed more than
eighty percent may berebuilt until 1995 and more
than two-thirds until 2010. After June 30, 2010,
an erosion control structure may only berebuilt if
it islessthan fifty percent destroyed.

In addition, the Act limits construction of
habitable structures seaward of the setback lineby
providing that structures are limited to less than
five thousand square feet of heated space, no part
isseaward of the baseline (duneline), and that no
erosion control devices are incorporated into the
structure. Repairs and maintenance are allowed
on if the total result is not greater than five thou-
sand square feet of heated space. Repair or
renovation is allowed for structures not damaged
beyond repair. Replacement of structures de-
stroyed by natural causes is take place, where
possible, landward of the setback line; enlarge-
ment of the structure is prohibited; and the re-

placement may be no farther seaward than the
original .2

Dispute resolution regarding damage assess-
ments of damage to protective structuresisto be
carried out "by aregistered professional engineer
acting on behalf of the council,"® but a property
owner may challengethisassessment by obtaining
"an assessment by aregistered professional engi-
neer." The section also provides for an assess-
ment by athird registered professional engineer,
should the two assessments differ. The third
engineer is to be selected by the first two engi-
neers, or, failing that, by "the clerk of the court of
the county where the structure or device lies ...
[and] [t]he determination of percentage of damage
by the third engineer is conclusive."®

3. Delaware

Delaware's Beach Preservation Act specifi-
cally mentions sea-level rise as a phenomenon to
be considered in regulating beach use:

Beach erosion and shoreline migration
occur due to the influence of waves,
currents, tides, storms and rising sea
level.... Development and habitation of
beaches must be done with due consider-
ation given to the natural forces impact-
ing upon them and the dynamic nature of
those natural features....?

Delaware's legislation puts sea-level rise in
the context of on-going coastal erosion problems
by defining "beach preservation," "beach erosion
control" and "erosion control" as including but
"not limited to, erosion control, hurricane protec-
tion, coastal flood control, shoreline and offshore
rehabilitation."®’

Thelegidationdefinesabuildinglineparallel
to the coast, "seaward of which construction of
any kind shall be prohibited without a permit or
letter of approval from the Department (Delaware
Department of Natural Resources and Environ-
mental Control)."® In addition, construction
"landward of the building line on any beach ...
shall be permitted only under aletter of approval
from the Department."®  Furthermore, construc-
tion carried out inviolation of the Beach Preserva-
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tion Law is declared to be a public nuisance.®
The law also sets up a Beach Preservation Fund™
to be used to fulfill the law's general goals.

Alsoof interest in Delaware arerecommenda-
tions for strategic retreat through "planned obso-
lescence," developing "post-storm plan[s]," and
advocating land uses which are compatible with
the goals of beach preservation, "such as fishing
camps and recreational uses, or for donating
conservation easements."%

Such incentive strategies, along with im-
proved public education and awareness about
coastal processes and the consequences of sea
level riseand coastal erosion may prove animpor-
tant addition to coastal hazard management pro-
grams. They may help to decrease friction be-
tween government and private property owners
over anissuewhichislikely to increase in impor-
tance for coastal managers, residents, and user
groups.

4. Florida

Florida's Beach and Shore Preservation Law
provides for the establishment of construction
control lines® which are to be periodicaly re-
viewed and updated " after consideration of hydro-
graphic and topographic data which indicates
shoreline changes that render established coastal
construction control linesto beineffectivefor the
purposes of thisact."* Construction control lines
are to be established taking into consideration
"historical storm and hurricane tides, predicted
maximum wave uprush, beach and offshore
ground contours, the vegetation line, erosion
trends, the dune or bluff line ... and existing
upland development."®*  Public hearings are
required for the establishment of these lines, and
allowance is made for administrative review of
construction control lines for aggrieved riparian
upland owners.*® Themutabl e aspect and periodic
review of the construction control lines alow
Floridathe flexibility to use the Beach and Shore
Preservation Law to respond to changesintherate
of sealevel rise. The statute also envisions a
state/local partnership in the preservation of
beaches.”” The section provides for state funding
of beach renourishment and restoration projects

from the Beach Management Trust Fund of up to
75%, while local municipalities are required to
pay the remainder.

5. Pennsylvania

While Pennsylvanias legisation does not
specifically mention the issue of sea-level rise, it
does contempl ate the problem of coastal erosion
in its Bluff Recession and Setback Act,®® and it
encourages state and municipal cooperation to
regulate land uses in erosion hazard areas. The
legislation deals specifically with bluffs on Lake
Erie, but provides an interesting example of state-
local cooperation which has applicability to the
regulation of coastal bluffs.

Thelaw providesfor PennsylvaniasEnviron-
mental Quality Board to establish regulations for
minimum bluff setback requirements in bluff
recession hazard areas. Theseareasaredefined as
"area[s] or zone[s] where the rate of progressive
bluff recession creates a substantial threat to the
safety or stability of nearby or future structuresor
utility facilities."* However, six months after a
given municipality has been designated asinclud-
ing such bluff recession hazard areas, the munici-
pality must implement an ordinance which re-
quires setbacksin those areas and which complies
with the minimum State standards set by the
Environmental Quality Board.!®  Municipal
ordinancesmay bemorerestrictivethan the State's
minimum setback requirements.®* The State may
bring an enforcement action against municipalities
which fail to adopt or implement setback ordi-
nances.

6. Maryland: The Chesapeake Bay

Planners in Chesapeake Bay have identified
the need for development of aternative
site-specific strategies to protect wetlands from
inundation.*®

Inthe Chesapeake Bay area, private landown-
ers have often invested heavily in waterfront
properties, and are unlikely to choose to simply
abandon these propertieswithout trying to protect
them. Analyses by Chesapeake Bay area coastal
managers contend that the building of seawalls
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and dikesto protect private upland property from
sea-level risewill likely have significant negative
impacts on wetlands. If development is situated
immediately upland of a coastal wetland, there
will be nowherefor that wetland to migrate should
it become inundated as the result of accelerated
sea-level rise.

Thisisparticularly significant for Chesapeake
Bay, where historical wetlands and wholeislands,
mapped in the eighteenth century, have already
disappeared.’® Due to the nature of coastal
wetlands as low-lying, very gently-sloping areas,
coastal wetlands will be the first areas to be
inundated, and an increase in the rate of sea-level
rise will accentuate this trend.

If ownersof private upland property construct
sea walls and dikes, the wetlands cannot migrate
to the adjacent uplands, but will rather be more
quickly inundated. A possiblewide-spread loss of
wetlands, in addition to the ongoing
anthropogenic direct destruction of wetlands
through dredging and filling operations could
have devastating effects on already threatened
coastal ecosystems. |If wetlands do not have a
chance to migrate, the biological productivity of
coastal ecosystems will be seriously impaired.

Maryland's wetlands protection legidation
covers al areas within 1000 feet of the Chesa
peake Bay that are less than 50% developed. It
requires local governmentsto develop protection
plans for wetlands by requiring buffer zones.***
Because the legislation covers such vast areasin
the Chesapeake Bay area and requires buffer
zones, it may be adaptable to ameliorating the
effects of accelerated sea-level rise on wetlands.
Maryland al so requires private landownersto pay
for the costs of erosion control projects which
benefit their properties, although the levy isto be
calculated to cover only the cost of the project
itself, and apparently doesnot includecal culations
of costs resulting from the loss of natural shore-
line features resulting from the project.’®®

C. CONCLUSION

Several recurrent themes appear in the meth-
ods these jurisdictions have adopted or are con-
templating using to address the issues of sea-level
rise and coastal erosion. These are summarized
below.

1. Respect Dynamic Nature of Coastal
Systems

Oneimportant themeisan increasing realiza-
tion among legislators and planners that coastal
systemsare dynamic and that attemptsto stabilize
them may have detrimental effects on the coastal
ecosystem. As the understanding of coastal
processes increases, the expectation that coastal
areas are immutable and permanent has come to
be considered unrealistic and environmentally
unsound. Thisistruenot only in states evaluating
the possible impacts of accelerated sea-level rise
(e.g., Washington, Oregon, and New Hampshire)
but also in states with laws designed to protect
against a continuation of historical rates of shore-
line change (e.g., Rhode Island, South Carolina,
Florida).

2. Preserve/lEnhance Resiliency of Nat-
ural System

Similarly, there is growing rejection of hard
structural solutions and increased focus on main-
taining (and in cases, improving) the resiliency of
natural systems as the best way to minimize
coastal hazards (e.g., Washington, Rhode Island,
South Caroling). This approach entails: 1) pre-
serving buffersto allow room for natural systems
tomigrate(Rhodelsland, Washington, Maryland);
2) hazard avoidance by directing new develop-
ment away from potentially high-risk areas (New
Hampshire, Oregon, Florida); and 3) gradua
retreat of existing devel opment from hazard areas,
at least through restrictions on rebuilding after a
specified level of destruction (Cape Cod, Long
Island).
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3. Revisit I ssuesof Public Nuisance, Pub-
lic Subsidy

As a related theme, the developing public
policies suggest that private development in high
hazard areasisincreasingly being seen asapublic
nuisance which diminishes the quality of apublic
resource, often at the monetary expense of the
public. Thereappearsto beadecreasingtolerance
for such hidden subsidies, and an increasing
awareness that anticipated accelerated sea-level
risewill exacerbatethese problems. For example,
it has been suggested that property owners who
erect hard erosion control structuresberequiredto
pay for beach nourishment for beaches which
have been starved of sand due to the erection of
the structure (Long Island, Oregon).

4. Build on Existing Policies

Several factors makeit difficult to implement
anticipatory accel erated sea-level risestrategiesat
this time, including: scientific uncertainty about
the timing, magnitude, and impacts of global
climate change; lack of public education about
and public acceptance of the probability of accel-
erated sea-level rise; and a failure to appreciate
the possible severity of impacts caused by rela-
tively small changes in temperature or sea-level.
Furthermore, coastal resource managers and
coastal landowners are just beginning to under-
stand theimportance of adjusting to accommodate
the dynamic shoreline system within the param-
eters of non-accelerating rates of shoreline
change. Itisdifficult enoughto win acceptance of
regulations designed to minimize damage from
coastal erosion projected to continue at historical
rates. The case has to be made even more con-
vincing to cause coastal residentsto adopt regul a-
tionsto protect agai nst unquestionably serious but
remote-in-time, uncertain projections of acceler-
ated rates of change.

Despite a leading state-level research pro-
gram, the State of Washington has opted not to
develop anew, stand-alone, accel erated sea-level
rise response strategy. Instead it is focusing its
current efforts on more mainstream coastal ero-
sion issues. A study conducted for that State
suggests that amendments to existing laws are

much more palatable and are more likely to pro-
duce the type of "no regrets' (e.g., it makes sense
even if sealevel doesn't rise) strategy which the
State is seeking. Similarly, other states have not
developed specific new legidation to address
sea-level rise projections, but appear to be work-
ingwithin aframework of amendmentsto existing
laws to make them more effective if accelerated
sea-level rise becomes a reality. Thus prudent
planners appear to be basing planning and regula-
tions on the evidence of what coastal storms and
erosion are aready expected to do, but build into
thoseregul ationsan extraprecautionary increment
for an accelerated rise, or build in a structured
retreat as conditions requireiit.

5. Retain State/Regional Oversight of
L ocal Decisions

Another common issue relates to the alloca-
tion of responsibilities between state, regional,
and local authorities. In severa jurisdictions,
states and progressive regiona authorities have
established mandatory minimum standards for
local governments; thelocal governmentsarefree
to establish more stringent standards if they so
choose (e.g., Pennsylvania bluff erosion). An
Oregon study also suggested this retained state
oversight may bethe optimal arrangement for this
type of coastal management problem because it
alows for integrated management of a public
resource and helps insulate the decision-making
process from some of the pro-devel opment politi-
cal pressures.

6. Develop an Integrated Strategy:
Beaches, Eroding Bluffs, Migrating
Wetlands

The most devel oped state/regional strategies
are grounded in a comprehensive philosophy that
applies not only to beaches, but also to the other
"soft" componentsof the coastal system—eroding
bluffs (e.g., Rhode Island, Washington, Long
Island) and coastal wetlands (California, Long
Island, Maryland, Rhode Island). For example,
they require that permit reviews for bluff stabili-
zation projects evaluate the importance of the
eroding coastal bluffs as part of the beach sedi-
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ment supply system (Oregon, Rhode Island).
Severa states have policies, some implemented
through regulations, to protect wetlands by pre-
serving the opportunity for inland migration by
discouraging or prohibiting the hardening of the
inland perimeter of coastal marshes (Rhode
Island, Maryland).

7. Recognize the Complexity of Planning
Process: Topography, Intensity, and
Land Use

Despite a comprehensive philosophy toward
the soft coast, another recurrent theme is the
complexity of planning for coastal land loss due
to the fact that it will affect different coastal
features in different ways, at different rates. In
addition, due the response costs, some strategies
will only befeasibleinintensely developed areas.
A meaningful plan must be sufficiently sensitive
to take into account the variations in coastd

8. Utilize Coastal Setback Requirements

Most surveyed jurisdictions use setback
requirementsto minimizeerosion hazards, includ-
ing Cape Cod (30 times average historical erosion
rate), South Carolina (40 times average annual
erosionrate), and Rhodelsland (incritical erosion
control areas, 30 times annual erosion rate for up
to 4 units and 60 times that rate for 4 or more
units). These requirementsaretypically based on
anincrement of the historical averageannual rates
rather than on projections of accelerated rates of
sea-level rise, but there is no reason future trends
could not be used to establish the setback if
justified by particular circumstances. Taking a
dightly different approach, San Francisco Bay
Conservation and Development Commission
requires applicants to design for a minimum of
twice the historic annual rate of sea-level rise.

9. Evaluatea Variety of Additional
Strategies

Setbacks for new construction are merely one
component. Other strategies adopted or being
considered include restrictions on rebuilding
structures or seawalls if damaged by more than a

features and land uses.

For example, special area management plan-
ning has been advocated for the littoral cells of
Oregon in planning for sea-level rise. The Long
Island South Shore plan also uses a specia area
management planning approach to deal with its
varied coast. The State of Rhode Island regulates
coastal areas not by geographic region, but by
shore type, population density, and the uses of
adjacent waters, effectively creating a kind of
specia area management planning. These plans
typically distinguish between strategies for unde-
veloped and devel oped areas, with general recog-
nition that the more costly methods (e.g., hard
protective structures and beach nourish-
ment)—both in terms of financial expenditures
and environmental degradation—can only be
justified, if at all, in the more heavily devel oped
areas.

certain percent of pre-damage value (Cape Cod,
South Carolina), provisions for recalculation of
coastal setback linesin response to sea-level rise
or other changes (Florida), heightened design
standards which take sea-level rise into account
(San Francisco), stricter building codes which
require an additional increment above current
floodproofing requirements (Washington, Cape
Cod), limits on building or expanding public
infrastructure in flood hazard areas (Cape Cod),
tax incentives for less intense uses along the
shoreline (Delaware), purchase of undeveloped
coastal lands (Long lIsland) and advanced
post-storm redevel opment planning and/or provi-
sionsfor temporary post-storm building moratoria
(Long Island, Delaware, Rhode Island, South
Carolina).

Appendix B

B-15

SHected Sate/Regional Policy Responses



Anticipatory Planning For Sea-Level Rise Along The Coast Of Maine

D. ENDNOTES APPENDIX B

1. Washington Dept. of Ecology Global Climate
Change Programs, Joint Legidative Workshop, House
Energy and Utilities Comm. and House Envt'l Affairs
Comm.,, Univ. of Washington, Seattle, WA, (Nov. 21,
1989) (statement of D.J. Canning, Sea Level Rise
Project Manager, Shorelands and Coastal Zone Man-
agement Program, Washington Dept. of Ecology,
Olympia, WA).

2. D.J. Canning, Sea Level Risein Washington State:
Technical Issues and Preliminary Policy Responses,
OCEANS '89: AN INTERNATIONAL CONFERENCE AD-
DRESSING M ETHODSFOR UNDERSTANDING THE GLOBAL
OCEAN (Seattle, WA Sept. 18-21, 1989) at 231-235.

3. D.J.Canning, Global Climate Change Assessment
in Washington Sate, reprint of paper to be delivered at
Coastal Zone'91, Long Beach, CA, (July 8-12, 1991)
at 6.

4. ASSEMBLY NATURAL RESOURCES COMM., STATE
OF CALIFORNIA, GLOBAL WARMING: A BLUEPRINT FOR
STATE RESPONSE (April 1989).

5. MOFFATT & NicHOL, WETLANDS RESEARCH
ASSOCIATES, INC., AND SAN FRANCISCO BAY
CONSERVATION AND DEVELOPMENT COMMISSION
STAFF, FUTURE SEA LEVEL RISE: PREDICTIONS AND
I MPLICATIONSFOR SAN FRANCISCO BAY (San Francisco
Bay Conservation and Development Commission, Dec.
1987) (Oct. 1988).

6. Id.
7. 1d. app. B at 102-103.

8. L.C.EWING,ETAL., DRAFT REPORT: PLANNINGFOR
AN ACCELERATED SEA LEVEL RISE ALONG THE CALI-
FORNIA COAST, (California Coastal Commission, June
1989).

9. Personal communication with California Coasta
Comm'n staff, (Jan. 6, 1994).

10. OREGON TASK FORCE ON GLOBAL WARMING,
OREGON DEPARTMENT OF ENERGY, POSSIBLE IMPACTS
ON OREGON FROM GLOBAL WARMING (March 1989).

11. Two State lawsform the basis of legislation in the
Oregon coastal zone, the Beach Law (OR. REV. STAT.
§ 390.605-390.770) and the Removal/Fill Law (OR.
REV. STAT. §196.800-196.990). They areadministered

by the State Parks and Recreation Department (Beach
Law) and the Division of State Lands (Removal/Fill
Law). They are supplemented by regulations and
coastal planning goals which form part of the State's
well-devel oped land use planning program.

12. James Good, Ocean Shore Protection Policy and
Practicesin Oregon, in COASTAL NATURAL HAZARDS:
SCIENCE, ENGINEERING, AND PUBLIC PoLicy at 12
(JW. Good & S.S. Ridlington (eds.), Oregon Sea
Grant, Corvallis, OR) (1992) (cite omitted).

13. Id. at 20.
14. Id. at 26.
15. Id. at 26.

16. OREGON COASTAL NATURAL HAZARDS PoLicy
WORKING GROUP, COASTAL NATURAL HAZARDS:
| SSUESAND OPTIONSREPORT (Oregon State University,
Corvdllis, OR, Oct. 1, 1993).

17. SHEVENELL GALLEN AND ASSOCIATES, INC.,
TECHNICAL REPORT: RISE IN SEA LEVEL AND COASTAL
ZONE PLANNING (Office of State Planning, State of
New Hampshire, Oct. 24, 1987).

18. ROCKINGHAM PLANNING COMMISSION, PRELIMI-
NARY STUDY OF COASTAL SUBMERGENCE AND SEA
LEVEL RISEIN SELECTED AREASOF NEW HAMPSHIRE 1
(1991).

19. Id. at 30.
20. 1d. at 32.
21. 1d. at 31.

22. Cape Cod Commission Regiona Policy Plan,
(Barnstable, MA effective Sept. 6, 1991).

23. Tom Bigford, Planning Ahead for the Coast:
Climate Change and Coastal Planning, (paper deliv-
ered at the South Carolina Sea Grant Consortium's
Eighth Annual Winter Conference, CLIMATE CHANGE:
PLANNING AHEAD FOR SOUTH CAROLINA, (Columbia,
SC) (Jan. 16, 1990).

24, Cape Cod Commission, supra note 22, standard
2.2.

25. 1d. standard 2.2.2.

26. Id. standard 2.2.2.2. (empasis added).
27. 1d. standard 2.2.2.4. (empasis added).
28. Id. standard 2.2.2.1.

29. Id. standard 2.2.2.3.

30. Id. standard 2.2.2.6.

Appendix B

B-16

SHected Sate/Regional Policy Responses



Originally published September 1995 by the U.S. EPA Office of Policy, Planning, and Evaluation

31
32.

Id. standard 2.2.2.5.

LONG ISLAND REGIONAL PLANNING BOARD,

PROPOSED LONG ISLAND SOUTH SHORE HAZARD
MANAGEMENT PROGRAM (Dec. 1989).

33.

N.Y. Environmental Conservation Law 8§ 34

(Consal. 1993).

34

Long Island Regional Planning Board, supra note

32 at xvii.

35.
36.
37.
38.
39.
40.
41.
42,
43.

Id. at xviii.
Id. at Xix.

Id. ch. 3.5.
Id. at Xix.

Id. ch. 3.5.
Id. ch. 3.7.
Id. ch. 3.5.
Id. at xviii.
Id. ch. 3.6.

44. 1d.ch. 3.7.

45. Foramorecomprehensivedescriptionand analysis
of state responsesto erosion hazards, see, for example,
NATIONAL RESEARCH COUNCIL, MANAGING COASTAL
EROSION 94-119 (National Academy Press, Wash.,
D.C,, 1990); and R.H. PLATT, ET AL., COASTAL ERO-
SION: HAS RETREAT SOUNDED? 41-139 (Program on
Environment and Behavior, Monograph No. 53, Insti-
tute of Behavioral Science, University of Colorado,
1992).

46. PLATT, ET AL., supra note 45, at 129.

47. STEPHEN OLSEN & GEORGE L. SEAVEY, THE
STATE OF RHODE | SLAND, COASTAL RESOURCES M AN-
AGEMENT PROGRAM, § 140 (as amended).

48. Developments of four or more dwelling units.

49. THE STATE OF RHODE ISLAND COASTAL RE-
SOURCES MANAGEMENT PROGRAM, AS AMENDED §
210(A)(2) (Coastal Resources Management Council,
1990) (addendum Oct. 14, 1993) (emphasis added).

50. Id. § 120(B).
51. I1d. §120.A.1.
52. 1d. §120.A.2.
53. Id. § 130.

54. Id. § 180.3.E.

55.
56.
57.
58.
59.
60.
61.
62.
63.

Id. 88 210.1-210.6.

Id. §210.1.B.1.

Id. §210.2.B.2.

Id. § 210.1.

Id. § 210.3.C.

Id. §210.4.C.4.

Id. §210.4.C.4.

Id. 88 210.5 and 210.6.
Id. § 210.6.A.

64. Id. § 210.6.C.3.

65. S.C. CopE ANN. 8§10 (Law Co-op. 1991 & Supp.
1993) The 1993 amendments to the law substitute the
Coastal Division of the Department of Health and
Environmental Control (§ 35) and the Coastal Zone
Management Appellate Panel (8 40) for the South
CarolinaCoastal Council. Theamendmentsalso made
some technical and procedural changes (see, eg. 8
280). The 1993 amendments are effective asof July 1,

1994,

66.
67.
68.
69.
70.
71.
72
73.
74,
75.
76.
7.
78.
79.
80.
81.
82.
83.
84.

Id. § 250.
Id. § 250(4).

Id. § 250(1).

Id. § 250(5).

Id. § 250(6).

Id. § 260(1).

Id. § 260(2).

Id. § 260(3).-(8).
Id. § 48-39-280(B).
Id. § 280(A)(1).

Id. § 280(B).

Id. § 280(C).

Id. § 280(D).

Id. § 290.

Id. § 280(E).

Id. § 290(D)(1).

Id. § 290(D)(4).

Id. § 290(B)(1)(a)-(b).

Id. § 290(2)(b)(iv).

Appendix B

B-17

SHected Sate/Regional Policy Responses



Anticipatory Planning For Sea-Level Rise Along The Coast Of Maine

85. 1d. § 290(2)(b)(iv).

86. DEL. CODE ANN. tit 7, 8 6801 (1993) (emphasis
added).

87. Id. § 6802(3).
88. Id. 8§ 6802(4), 6805(a).
89. Id. §§ 6805(C).

90. Id. §§ 6807(b).

91. Id. §8 6808.

92. Klarin& Hershman, citing Delaware Environmen-
tal Legacy Program, BEACHES 2000: REPORT TO THE
GOVERNOR (Delaware Department of Natural Re-
sources and Environmental Protection, 1988) at 150.

93. FLA. STAT. ANN. § 161.053 (West 1992).
9. 1d.

95. Id. § 161.053(2).

9. Id. § 161.053(2).

97. 1d. § 161.101.

98. PA. CONs. STAT. § 5201 (1993)..

99. Id. § 5203.

100. Id. § 5206.

101. Id. § 5206(c).

102. K. Kasowski, Global Warming and the Bay: The
Rising Chesapeake, CHESAPEAKE CITIZEN REPORT
(July-August 1989).

103. Id.

104. MD. CoDE ANN., Chesapeake Bay Critical Area
Protection Program § 1801 (1993). See also Paul
Klarin & Marc Hershman, Response of Coastal Zone
Management Programsto Sea Level Riseinthe United
Sates 18 CoASTAL MANAGEMENT 143-165, 1990, at
152.

105. MD. CobE ANN., Shore Erosion Control § 1006,
Benefit Charge (1993).

Appendix B B-18

SHected Sate/Regional Policy Responses



