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INTRODUCTION

A key challenge faced by municipalities is determining how to respond to climate change.
Public Act 25-33 gives Connecticut municipalities new authority in the form of resiliency
improvement districts (RIDs) to manage these and other climate-related impacts. While
climate change presents a broad range of impacts, this white paper focuses on a trifecta of
such impacts to which coastal municipalities are disproportionately exposed: rising sea levels,
more frequent high tides, and more intense storms.

The Connecticut Institute for Resilience & Climate Adaptation (CIRCA) projects that sea
levels along the Connecticut coast will rise 20 inches by 2050. By 2100, CIRCA estimates the
sea to rise to between 2 and 7 feet. How to address that rise may be the defining land use,
infrastructural, and economic challenge for coastal municipalities. Should a community stay in
place by hardening, should it retreat from the coast, or should it develop an approach that lies
somewhere between these options?

The purpose of this report is to identify the range of impacts that sea level rise will have on
Connecticut’s 24 coastal municipalities and to present distinct coastal climate resiliency
improvement district (RID) concepts that support the legislative direction given in PA 25-33.

This report builds on two previous WestCOG publications. Flooding in Connecticut: A Status
Report on Municipal Flood Prevention Standards (2022) documents the evolution of municipal
flood prevention regulations throughout Connecticut, while Local Zoning Innovations for
Coastal Flood Resilience: Responding to a Changing Environment through Flexible Strategies (2026)
examines zoning techniques that enable property-level adaptation, including building
elevation, freeboard, flexible dimensional standards, and flood-resilience overlays. Together,
these reports provide complementary resources for municipalities implementing RIDs and
other local climate resilience initiatives.

Global and Local Sea Level Rise

Before any efforts are made to develop countermeasures to rising seas, it is critical to
understand the current state of climate science, its impact on Connecticut’s coastline, and
legislative requirements.

Connecticut now requires municipalities to address the most recent climate hazards and
climate projections established by NOAA, FEMA, EPA, and the University of Connecticut.

1 NOAA projections can be found in its 2022 report Global and Regional Sea Level Rise
Scenarios for the United States.” This document was sponsored by FEMA, EPA, and the
U.S. Army Corps of Engineers and therefore represents a best practice endorsed by all
the key federal agencies identified as sources to be used by Connecticut’s
municipalities in developing their plans of conservation and development when

' National Oceanic and Atmospheric Administration, Global and Regional Sea Level Rise Scenarios for the United
States, February 2022
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adopted after October 1,2027. NOAA estimates that sea levels in the Northeast will
rise 1.3 feet based on the intermediate low scenario presented in Table 1. However, sea
levels could rise to 2.3 feet above sea levels that existed in the baseline year 2000 under
the worst-case scenario.

1 CIRCA has also developed sea level rise projections and flood hazard projections.
These include 2019’s report Sea Level Rise in Connecticut. While this report may not
represent the same broad federal consensus as NOAA's, it specifically focuses on the
Connecticut shoreline and its tide gauge stations to provide the most relevant data for
the state’s governments. CIRCA arrives at similar conclusions as NOAA.? (Whether
the Connecticut data should be considered as uniquely different than broader regional
trends for the Northeast has not yet been verified.3)

Table 1: Regionalized Global Mean Sea level Scenarios Based Estimates, in Feet, of Relative Sea Level
in 2050 Relative to a Baseline of 2000 for Northeast Region of the United States

Scenario Estimates Median | Low | High
Observation Extrapolations 1.3 10 15
Low 1.2 09| 15
Intermediate-Low 1.3 1.0 16
Intermediate 14 1.1 1.8
Intermediate-High 16 1.2 21
High 1.8 1.3 23

Median Bounding Scenarios | Intermediate-Low
Source: National Oceanographic and Atmospheric Administration, Global and Regional Sea Level Rise Scenarios
for the United States, February 2022, Table 2.2, p.19.

PA 25-33 requires municipalities to use the latest climate projections. This means the 2022
NOAA report referenced in footnote 1is the appropriate reference to be used by Connecticut
municipalities (absent more up to date estimates by another party, such as CIRCA).4

The short-term future of federally sponsored climate change assessments is uncertain.
According to Politico’s E&E News,

“The Trump administration removed all five previous National Climate Assessments from
federal websites in June and deleted the website for the U.S. Global Change Research
Program, the government body that publishes the reports. POLITICO’s E&E News reported

2 James O’Donnell, Sea Level Rise in Connecticut, Figure 1, Connecticut SLR Projections, 2019

3 There are only two tidal gauge stations in Connecticut (New Haven and New London) with long-term data on
mean sea levels. This is a limitation in making estimates at other locations on the Connecticut coast.

4 These discrepancies were recognized in a report by William R. Rath titled, Statutory Adoption of Updated Sea-
Level Rise Scenarios, UConn Law School, May 1,2018.
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in December that the Trump administration had tapped a group of climate contrarians to
helm the next installment.”

Given the uncertainty of if or when a new federal climate change assessment will be published,
NOAA’s 2022 Global and Regional Sea Level Change Scenarios and CIRCA’s work may remain
the only accessible localized climate change estimates for use by municipalities in
Connecticut. As a matter of state policy, zoning commissions concerned with updating their
regulations should rely on the CIRCA estimates of sea level rise.

While Connecticut municipalities should rely upon NOAA and CIRCA for localized climate
change estimates and planning assumptions, they may also benefit from examining
international experience in climate resilience planning. Planning frameworks developed in
countries such as the United Kingdom, Australia, and New Zealand illustrate a variety of
methods for selecting, sequencing, and implementing long-term resilience strategies under
conditions of uncertainty. These international examples are valuable as models of planning
and decision-making rather than as sources of localized climate projections.

A Note on FEMA Data

FEMA has never had the resources to maintain its studies or maps in compliance with federal
requirements for five-year updates. For example, the latest flood insurance study for Fairfield
County was completed in 2013, thirteen years ago. The validity of FEMA’s flood insurance rate
maps is also strongly influenced by human factors. The ongoing increase in impervious
surfaces from new development, new roads and compacted soils — such as can be found in
heavily used recreational and athletic fields — contributes to higher rates of runoff that in turn
affects the height and intensity of flooding along the estuaries leading to the Connecticut
coast. These climate-related and human-induced changes to flooding are not captured in real
time by FEMA flood maps.

At least three types of climate-related flood hazards are not captured by FEMA FIRMs:

1. Anticipated sea level rise (add 20 inches to FEMA base flood elevations to estimate the
likely 2050 flood heights);

2. Anticipated higher tide levels coinciding with severe storm events (add a freeboard
buffer of at least 2 feet to factor in this uncertainty factor)

3. anticipated sea level rise by the year 2100 (add at least 24 inches or up to seven feet
above base flood elevations identified by any given flood insurance rate map (FIRM)
covering the Connecticut coast.

5 Chelsea Harvey, All the climate info that disappeared under Trump. And how it’s being saved, E&E News,
January 7,2026. There are numerous other websites that have documented the dismantling of climate change
data including the Union of Concerned Scientists in its March 27, 2025 post concerning climate literacy in the
Trump administration.
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STRATEGIES FOR COASTAL RESILIENCY

The first element of any effort to manage the impacts of a changing coastal climate is
planning. During planning, municipalities determine their climate vulnerabilities and then
develop strategies to determine the economic, environmental, and land use consequences
that can be anticipated to occur over the next 25-, 50-, and 75-year horizons. Potential
strategies fall into four general categories:

1. Adapt — accept that some hazards cannot reasonably be prevented and instead
modify infrastructure, operations, and public services to accommodate changing
conditions.

2. Protect — maintain existing land uses by resisting coastal hazards through engineered
improvements.

3. Transition — gradually shift development patterns and public investment toward more
sustainable locations while maintaining community continuity.

4. Retreat — recognize that continued occupation or infrastructure investment may no
longer be practical and plan for the orderly withdrawal of development from vulnerable
areas.

This white paper presents a range of conceptual strategies under each category. These are not
recommendations that every municipality adopt every strategy but are intended to stimulate a
discussion about what municipalities can and should do in a changing climate. The story of
King Cnut is as relevant to local governments today as it was a millennium ago to kings: King
Cnut commanded the rising sea to halt - presumably to teach his courtiers on the limits of his
royal power. While we cannot command the tide, we can choose how we prepare for it.

Adapt

Adaptation recognizes that it may not always be practical, economical, or environmentally
desirable to eliminate every consequence of coastal flooding. Rather than attempting to
maintain existing levels of service indefinitely, municipalities may choose to modify
infrastructure, emergency response, and public expectations so communities can continue to
function safely under changing conditions.

The strategies described below do not prevent flooding. Instead, they acknowledge that
flooding will occur and seek to reduce its impacts through planning, communication, and
operational changes.

Emergency Evacuation Zones

One consequence of a "stay in place” strategy is recognizing that some coastal neighborhoods
may become temporarily isolated during severe storms, exceptionally high tides, or future sea
level rise. Rather than attempting to eliminate every instance of roadway inundation through
increasingly costly infrastructure improvements, municipalities may instead choose to accept
periodic isolation while ensuring that residents have the emergency notification, evacuation,
and response capabilities necessary to remain safely in these locations.
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Connecticut already has forty-eight inhabited islands located within nine municipalities.
Together they contain 766 dwelling units on approximately 973 acres (Appendix 4). While
many are seasonal residences, others are occupied year-round. Some, such as Saugatuck
Island in Westport® and Mason’s Island in Stonington, are connected to the mainland by
bridges or causeways that themselves may become vulnerable during extreme coastal events.
Residents of these communities have long understood that living in geographically isolated
areas requires a different level of municipal service, including emergency notification
procedures, evacuation planning, specialized transportation, and emergency response
capabilities.

As sea levels rise and tidal flooding becomes more frequent, portions of Connecticut’s
mainland coastline may increasingly function much like these inhabited islands. Roads that are
presently flooded only during major storms may eventually become impassable several times
each year, temporarily isolating neighborhoods until floodwaters recede. In some locations,
long-term sea level rise could make such isolation increasingly frequent or even permanent.
The planning challenge is therefore not entirely new; rather, it is adapting the emergency
management practices long used for island communities to mainland neighborhoods that
gradually acquire island-like characteristics.

For municipalities choosing a stay-in-place strategy, emergency preparedness should become
an integral component of climate resilience planning. A Resiliency Improvement District (RID)
may be used to finance enhanced emergency notification systems, evacuation planning,
transportation arrangements, emergency communications, and other services needed to
support continued occupancy of these vulnerable areas. Potential improvements could
include direct electronic notification systems, confirmation procedures for vulnerable
residents, designated evacuation routes and transportation resources, emergency docking or
ferry facilities where appropriate, and coordination with local and state emergency responders.

These services represent an ongoing public cost associated with continued occupancy of
areas subject to periodic isolation. Just as a RID may finance roadway improvements, flood
protection infrastructure, or drainage systems, it may also provide a mechanism for financing
the enhanced emergency preparedness and response capabilities needed to support
continued development in vulnerable coastal areas. The objective is not to eliminate risk
entirely, but to acknowledge that communities choosing to remain in these locations will
require a different—and often higher—level of public service than neighborhoods not exposed
to coastal isolation. These emergency preparedness measures should be incorporated into
each municipality’s emergency management program consistent with applicable state and
federal emergency planning requirements.

¢ Saugatuck Island was created by the Army Corps of Engineers in the late 19™ century out of an area once known
as the Greater Marsh Shoes of Saugatuck. A history of that island can be found at the Saugatuck Island website:
https://www.saugatuckisland.com/history-if-the-island/
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Temporary Road Closure

Connecticut has traditionally designed bridges and culverts to keep roads passable during an
established design flood, with larger events evaluated as check or failure conditions. Other
states, particularly in arid and lightly populated regions, have made greater use of overtoppable
or low-water crossings, accepting periodic road closure where traffic volumes, available
detours, and risks to life and property make that approach reasonable.

As sea levels rise and coastal flooding becomes more frequent, municipalities may wish to
consider whether all coastal roads must continue to remain passable during every storm event.
Rebuilding every vulnerable roadway to withstand future flood conditions may not always be
economically justified or physically feasible. In some locations, accepting periodic roadway
inundation may represent a reasonable adaptation strategy, provided that it is the result of
deliberate planning rather than deferred maintenance or infrastructure failure.

The scale of this challenge may be larger than many municipalities realize. According to
CIRCA, by 2055 approximately 53.56 miles of Connecticut coastal roads are projected to flood
at least once every thirty days, compared to only 6.32 miles in 2025 (Table 2). As roadway
inundation becomes increasingly common, municipalities may find that operational
responses—including planned temporary closures—become as important as traditional
infrastructure improvements.

A temporary road closure strategy requires substantially more than simply allowing roads to
flood. Municipalities should identify alternate routes, ensure emergency vehicle access,
establish clear public notification systems, install automated road closure gates and warning
signs where appropriate, and design roadways, utilities, and drainage infrastructure to
withstand repeated overtopping without significant damage. Emergency services, school
transportation, utility providers, and neighboring municipalities should all understand how
access will be maintained during temporary closures. Such a strategy may also require water-
level monitoring, automated flood sensors, roadway cameras, and real-time traveler
information systems to ensure closures occur safely and efficiently.

Temporary road closure also represents a shift in the expected level of municipal service.
Rather than promising continuous roadway access under all conditions, municipalities
acknowledge that access may occasionally be interrupted while ensuring that such
interruptions are predictable, well managed, and of limited duration. This approach is already
common in other parts of the United States where periodic flooding is accepted as part of
normal roadway operations.

A Resiliency Improvement District (RID) may provide a mechanism for funding the planning
and infrastructure needed to support this strategy, including roadway hardening, intelligent
transportation systems, flood monitoring equipment, automated warning devices, detour
signage, and public communication systems. In some cases, periodic road closures may
provide a practical intermediate step between maintaining continuous access and
permanently abandoning a roadway as sea levels continue to rise.
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Protect

Protection seeks to maintain existing land uses by resisting coastal hazards through engineered
improvements and regulatory standards. Rather than accepting increased flooding or
relocating development, these strategies attempt to preserve existing communities by
investing in infrastructure, modifying buildings, or reducing flood exposure. While often the
most familiar approach to coastal resilience, protection also tends to be the most capital-
intensive and may become increasingly expensive as sea levels continue to rise.

Building Elevation Zones

The threats posed by flooding along the coastline of Fairfield County have been well
documented in the FEMA Flood Insurance Study released in October 2013. That study
identified the base flood elevations (in feet) associated with the AE and VE zones for 53
locations in Fairfield County including 36 located in Greenwich, Stamford, Darien, Norwalk
and Westport. The locations are identified in Figure 1; the data is presented in Appendix 7.7

Figure 1. Fairfield County Transect Location Map
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7 Zone AE is the flood insurance risk zone that corresponds to the 1-percent-annual-chance floodplains that are
determined in the Flood Insurance Study (FIS) by detailed methods. In most instances, whole-foot base flood
elevations derived from the detailed hydraulic analyses are shown at selected intervals within this zone. Zone VE
is the flood insurance risk zone that corresponds to the 1-percent-annual-chance coastal floodplains that have
additional hazards associated with storm waves. Whole-foot base flood elevations derived from the detailed
hydraulic analyses are shown at selected intervals within this zone.
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BFEs in the coastal municipalities vary considerably by the FEMA zone designations as well as
in shoreline topography and mean water levels at the shoreline (North American Vertical Data
1988 -NAVDS88). Table 1 summarizes the BFEs for the FEMA AE and VE zones for the 53
locations along the Fairfield County coast identified in the 2013 Flood Insurance Study. The
most frequent BFE in the AE zones along the Fairfield County coast is 13 to 15 feet. In contrast,
due to the wave action associated with the VE zone the most frequent BFE is 15 to 19 feet.

Table 1. Range of BFE for Fairfield County Coastal Locations in the AE and VE Zones: 2013

Zone Range of BFE for Transect Locations (in feet) No. of Locations with BFE

17
11-13
12-13
12-14
13-14
13-15
13-16
14-15
14-16
15-16
Count

'_\

'_\
NWWRk Uyl N A

AE Zone 1

Ul
N

13-15
13-16
13-17
14-16
14-17
14-18
15-18
15-19
16-19
16-20
16-21
17-20
17-22
Count 53
No Base flood elevation was presented for Transect 2AE Zone in the Flood Insurance Study which
accounts for why there are only 52 transect locations in the AE Zone.

'_\
R WREREWRER A NNO N UTR P

VE Zone

Raising buildings above the FEMA base flood elevation (BFE), preferably at least two feet
above the BFE, can reduce flood damage risk over the short-term. However, it reflects historic
FEMA flood recurrences, which are based on past experience. For futureproofing, building
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elevations should consider projected future inundation levels, such as those developed by
NOAA, CIRCA, or the Intergovernmental Panel on Climate Change (IPCC).

The decision of how much a building should be raised above the BFE must also consider the
costs of imposing a higher freeboard standard for new buildings or those significantly damaged
by flood, fire, or natural disaster. FEMA has determined that adding a two-foot freeboard
above the base flood elevation only adds about 2% to the cost of a new house.® The costs for
greater freeboard above the BFE increase with each foot of freeboard that is required.
Municipalities may wish to adopt flood protection ordinances that comply with the
appropriate consensus-based sea level estimates that apply to coastal municipalities as given
in PA 25-33.9

Buildings in FEMA-designated VE zones (areas of high velocity, high hazards along the
Connecticut coastline) are prime candidates for elevation strategies. Currently, there are 235
dwellings and businesses that fall within a VE zone along Connecticut’s coastline.' Typically,
property owners elevate their building after it is substantially damaged by hurricane-force
winds and water. This approach places massive fiscal demands on the nation’s flood insurance
program - which is at present is underfunded.”

Given these uncertainties, it is surprising that only five of the twenty-four coastal
municipalities have a two-foot freeboard above the base flood elevation (i.e., BFE plus 2
feet).”? Nor have any coastal municipalities established freeboard standards unique to
properties that fall within the special high hazard VE zone (Figure 2). Arguably, these are the
riskiest locations for new development and merit even more conservative elevations above the
base flood elevations due to the high velocity wind and wave action experienced during the
100-year storm event.

8 Christopher Jones, et. al, Evaluation of the National Flood Insurance Program’s Building Standards, National
Institute for Research, October 2006, pp. 86-87, 91.

9 Public Act 25-33 does not require zoning regulations or flood ordinances to address anticipated sea level rise
scenarios. It does require sea level rise scenarios to be address within their next Plan of Conservation and
Development (POCD). The implications are clear: zoning regulations should be consistent with the municipal
POCD.

° The number of dwellings in the VE zone is derived from a December 31, 2025 report from FEMA provided by
Diane Ifkovic, State NFIP Coordinator, Connecticut Department of Energy & Environmental Protection, March 12,
2026.

" United States House Committee on Financial Services, Flood: We Need to Abate the Flooding Risk, March 26,
2026. In referring to the National Flood Insurance Program (NFIP), Chairman French Hill reported: "For most of
its history, the NFIP borrowed relatively little from the Treasury. However, after a very destructive hurricane
season in 2005, Congress increased the borrowing limit for the program to roughly $20 billion to pay claims. Then,
after Hurricane Sandy in 2012, Congress increased the borrowing limit for the program again to $30.425 billion.
The NFIP has continued to accrue debt in the years that have followed. Most recently, the program borrowed $2
billion in additional funds in February 2025, bringing the program’s current debt to $22.525 billion. That leaves just
$7.9 billion more in borrowing authority before the program hits its borrowing cap.”

2 WestCOG, Zoning Impediments to Coastal Flood Prevention, Climate Resilient Approaches through Flexible
Building Height and Setback Strategies, April 1, 2025, Table 2. (this report is still a draft).
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To reduce mid- and long-term risks, municipalities may wish to consider the creation of
overlay zone(s) that identify areas that would be inundated by sea level rise estimates for 2050
and 2100. Such zoning districts could be an excellent communication tool to raise awareness
of flood risks amongst permanent and seasonal owners of property along the zone fronting the
Connecticut coast (see Figure 1: Greenwich Flood Insurance Rate Map).

Figure 2. Flood Insurance Rate Map for Part of Greenwich, CT. Note narrow VE Zone.
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Holding Tank Zones

Flooding and sea level rise are not only a threat to buildings along the shoreline; it also
adversely impacts underground infrastructure. Rising sea levels will raise the water table, which
may result in failure of the septic leaching fields.

There are six coastal municipalities that rely exclusively on septic system leaching fields or
mounded engineered leaching fields (Clinton, Guilford, Madison, Old Saybrook, Old Lyme and
Westbrook, see Appendix 3); other municipalities may have coastal neighborhoods or
individual properties that use septic systems. The six aforementioned municipalities are
investigating alternatives to individual septic systems, such as connecting failing systems into
community leaching field systems. Coincidentally, several of these municipalities have
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adopted water pollution control facilities including Old Saybrook and Westbrook. The Four
Shore Coastal Resiliency Plan states: “Westbrook is exploring a centralized community septic
system for its Town Center and has adopted a Sewer Avoidance Ordinance to effectuate
septic upgrades. Clinton is considering wastewater treatment facilities for downtown and in
vulnerable areas.”

One interim solution is to require holding tanks for land affected by rising sea levels."* Holding
tanks may allow continued occupancy in locations where traditional septic systems become
unreliable because of rising groundwater while avoiding the substantial capital costs
associated with immediate sewer construction. Although not intended as a permanent
solution, they may provide municipalities with additional time to evaluate longer-term
wastewater strategies.

While these may be a viable technical solution for the short term, longer term may be
unacceptable to some property owners. Municipalities concerned about the prospect of
septic system failure due to rising water tables may wish to consider the development of
holding tank zones as a short- and mid-term solution.

Protective Barrier Zones

Protecting Connecticut’s entire coastline through engineered barriers is neither economically
nor environmentally feasible. However, sea walls may be able to protect selected locations.
This is the approach New Orleans took. New Orleans factored in 2050 sea level rise estimates
along with land subsidence estimates to determine the appropriate height of its sea walls.
While this option does not factor in exponential changes in sea level rise, it represents a ‘bet’
that sea level projections for 2100 are worst case and that economic investment should focus
on short term solutions — not unpredictable long-term estimates.

There are several sub-options to this scenario including 1) hardening the coastline where
vulnerable housing exists, 2) avoiding embankments around coastal tidal marshes, marine and
bird habitats and similar ecologically sensitive areas, and 3) sea gates like that in Venice, Italy to
stop extreme tidal events. In contrast with building elevation and holding tank systems, which
are paid for by property owners, a seawall is often a public expense. To avoid socializing costs
for private benefit, municipalities may wish to financially structure infrastructure as seawalls so
that beneficiaries pay, such as through a RID. An exception would be the protection of coastal
infrastructure including vulnerable Publicly Owned Treatment Works (POTW) facilities and
coastal harbors that play a vital role in supporting the multi-billion-dollar marine economy.

Road Improvement Zones
One response to periodic road flooding will be municipal and state efforts to elevate and
improve drainage on coastal roads. By 2055, CLEAR estimates that nearly 79 miles of

3 Clinton, Old Saybrook, Borough of Fenwick, Westbrook, Four Shore Coastal Resiliency Plan, March 2025

4 A corollary problem will be salt intrusion into private or publicly owned groundwater wells. Saltwater intrusion
can be remedied by 1) bottled water as an interim solution and/or 2) installation of reverse osmosis systems for
the affected wells. These remedies are expensive and merely delay the inevitable retreat from the shoreline.
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Connecticut coastal roads will be inundated at least every ninety days (Table 2). By 2100,
flooding impacts from rising sea levels and higher tides will impact 359 miles of local and state
coastal roads under the 10-year and 100-year storm floods.

Anyone who owns property along Long Island Sound is aware of the growing impacts of tidal
flooding as a phenomenon outside of extreme storm events, such as “king tides” that happen a
few times a year. These tides are expected to be 16 times more frequent in 2100 than those
experienced in 2025. In 2025, only 16.5 miles of coastal roadway were affected by tides under
the 30-, 60-, or 9o-day return frequency. In contrast, by 2100, such tides are expected to
impact 271.6 miles of coastal roadways.

Lack of access to roadways, even if only intermittently, will affect property values for homes
located on the impacted highways or that require these highways to reach their homes.
Devalued property may lead to the outmigration of residents from the coastline. However, a
more likely immediate scenario will be a public call for hardening the coastline in low lying
areas where high tides create the greatest threat to property values and municipal
infrastructure.

Table 2. Tidal and Storm Flooding Frequencies for Roads in Connecticut Coastal Municipalities:
2026

Year Tidal Flooding Frequency (Days) and Total Tidal Storm Flooding
Extent (Miles) Flooding

30 Day 60 Day 90 Day 10 Year | 100 Year
2010 N/A 2.50 3.24 5.751139.84 | 218.93
2025 6.32 5.38 478 16.48 | 16492 216.25
2040 24.32 9.73 8.41 42.46 | 180.33 | 214.92
2055 53.56 12.28 13.47 79.31  185.13 | 208.76
2085 173.35 16.33 13.91 203.59 | 175.83 | 193.93
2100 242.21 16.76 12.61 271.58 169.89 189.16

Source: Sea Level Rise Effects on Roads & Marshes, Connecticut Environmental Conditions Online, University of
Connecticut, accessed, February 25,2026

Roads are public infrastructure that benefit private properties. As with protective barriers,
municipalities may wish to consider financial mechanisms - such as RIDs - that ensure that
the costs of road elevation and drainage projects are borne by their beneficiaries.
Municipalities may wish to delineate road improvement zones based expected inundation,
route availability, and emergency access.

The UConn website, Sea Level Rise Effects on Roads & Marshes,'> identifies the specific
names and locations of all affected roadways and can be an excellent tool to identify locations
where critical infrastructure should not be located. This is an important planning tool to

> Sea Level Rise Effects on Roads & Marshes website: https://maps.cteco.uconn.edu/projects/slamm/

Strategies for Coastal Resiliency 12 0f 54


https://maps.cteco.uconn.edu/projects/slamm/

identify where not to place sewage treatment plants, police and fire stations and medical
centers or hospitals.

Transition

Transition strategies recognize that communities are constantly evolving. Buildings are
renovated, infrastructure is replaced, businesses change, and public investments are made
every year. Rather than attempting to preserve existing development patterns indefinitely,
municipalities can use these routine decisions to gradually redirect growth, infrastructure, and
investment toward more resilient forms. Unlike protection strategies, which seek to maintain
existing conditions, transition strategies reshape communities over decades without requiring
immediate abandonment or large-scale relocation.

Critical Infrastructure Overlay Zones

Public and private infrastructure provides the essential services upon which modern
communities depend. Roads, bridges, hospitals, emergency medical services, fire and police
facilities, electrical substations, public water and sewer systems, telecommunications
infrastructure, supermarkets, fuel distribution facilities, and other critical infrastructure must
remain operational during and after coastal storms and flooding events.

Historically, much of Connecticut’s critical infrastructure was constructed without
consideration of long-term sea level rise. As these facilities reach the end of their useful lives,
require major rehabilitation, or are replaced through normal capital investment cycles,
municipalities should evaluate whether reconstruction at the existing location remains
appropriate or whether relocation to less vulnerable areas would improve long-term resilience.

A Ciritical Infrastructure Overlay Zone can identify those facilities that should ultimately be
relocated outside areas vulnerable to sea level rise or the one-hundred-year floodplain. Rather
than requiring immediate relocation, the overlay establishes a long-term planning framework
so that future capital investments gradually reduce community vulnerability as infrastructure
is replaced over time. Where communities adopt a "stay-in-place” strategy, the overlay may
instead identify facilities that should be floodproofed, elevated, or otherwise protected to
ensure continuity of essential services.

Critical Infrastructure Overlay Zones should distinguish between critical infrastructure and
vulnerable resources. Critical infrastructure includes the utilities, transportation facilities,
emergency services, communications systems, and other essential functions required for the
entire community to withstand and recover from major disasters. Vulnerable resources
represent a broader category that may include nursing homes, homeless shelters, emergency
shelters, schools, Meals on Wheels providers, and other facilities serving populations requiring
additional assistance during emergencies. While both should be considered when establishing
a RID, they serve different planning purposes and may warrant different resilience strategies.

Rather than reacting to infrastructure failures after major storms, Critical Infrastructure
Overlay Zones encourage municipalities to align long-term capital investment with future
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flood risk. By identifying facilities for eventual relocation, protection, or replacement,
municipalities can improve community resilience while taking advantage of normal
infrastructure renewal cycles rather than undertaking costly emergency projects.

Village District Zones

Communities are not rebuilt all at once. Buildings are renovated, elevated, expanded, or
replaced over decades as they reach the end of their useful life or are damaged by flooding or
storms. A transition strategy recognizes that these incremental investments provide an
opportunity to gradually reshape vulnerable coastal neighborhoods while preserving the
qualities that make them desirable places to live and work.

Although Village Districts are often associated with preserving historic character and
architectural aesthetics, Connecticut General Statutes § 8-2j provides municipalities with one
of the state’s most powerful place-making tools. Unlike conventional zoning, which primarily
regulates land use and dimensional standards, Village Districts allow municipalities to guide
the physical form of neighborhoods through coordinated standards for building design, site
layout, landscaping, streetscapes, circulation, and public spaces.

Village District regulations may govern building height, massing, architectural style, facade
materials, window placement, building orientation, and the relationship of buildings to the
street. They also provide extraordinary authority to address building placement, public views,
viewsheds, tree canopies, landscape design, roadway design, sidewalks, lighting, signage, and
other elements that collectively define the character and function of a place. While
municipalities may not regulate building technology governed by the Connecticut State
Building Code, Village Districts can shape nearly every visible aspect of how neighborhoods
evolve.

This flexibility makes Village Districts particularly well suited to climate resilience. For example,
a coastal Village District could require buildings to be elevated on piles while ensuring that
redevelopment maintains a cohesive architectural character. It could require enhanced
landscaping, expanded tree canopy, reduced impervious surfaces, green infrastructure,
shoreline buffers, coordinated pedestrian facilities, and streetscapes designed to
accommodate future flooding. Rather than allowing adaptation to occur through unrelated
site-by-site decisions, Village District standards can guide the coordinated transformation of
an entire neighborhood.

Village Districts also allow specialized review of development proposals by an architect or
Village District Commission, providing municipalities with professional oversight of design
decisions as vulnerable neighborhoods transition from pre-FEMA development patterns to
elevated structures compatible with current or anticipated base flood elevations. This review
process can help communities adapt to rising sea levels while preserving the visual identity and
sense of place that make Connecticut’s coastal villages distinctive.
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Thirteen of Connecticut’s twenty-four coastal municipalities have adopted one or more
Village Districts. Several—including Branford’s Stony Creek and Town Center Village Districts,
Clinton’s East Main Street District, East Lyme’s Niantic Village Design District, Old Lyme’s
Sound View Village District, Waterford’s Mago Point District, and Norwalk’s Rowayton
District—are already located adjacent to vulnerable coastal areas. To date, however, no
Connecticut municipality appears to have used Village District authority specifically as a
climate resilience strategy. As communities confront sea level rise and more frequent coastal
flooding, Village Districts represent a significant but largely untapped opportunity to guide
neighborhood-scale adaptation using authority that municipalities already possess.

Water-Dependent Use Zones

Sea level rise is likely to change the highest and best use of portions of Connecticut’s coastline
over time. While many developed waterfront areas have historically transitioned from marine
and industrial uses to residential and commercial development, rising sea levels and more
frequent coastal flooding may gradually reverse this trend. As vulnerable properties are
redeveloped, municipalities may wish to encourage a transition toward water-dependent uses
that derive value from direct access to Long Island Sound and can better coexist with periodic
flooding than intensive residential or commercial development.

Water-dependent uses are activities, facilities, or developments that require direct access to
coastal waters to function. These include commercial fishing, shellfish operations, marinas,
boat launches, ferry facilities, marine services, and other waterfront activities. Public beaches,
waterfront parks, fishing access, and recreational boating facilities also represent important
water-dependent uses that provide public access to Long Island Sound while generally being
more compatible with periodic coastal flooding than many forms of permanent development.

Based on a 2026 WestCOG analysis of coastal zoning regulations, seventeen of Connecticut’s
twenty-four coastal municipalities have established one or more Water-Dependent Use
Zones (Appendix 10). Milford has two such districts, while New London has four. In total,
twenty-one of the 185 zoning districts adjacent to the Connecticut coastline are classified as
water-dependent.

Water-dependent uses also play an important role in Connecticut’s coastal economy. Marine
and marine-related industries contribute an estimated $66 billion to the economies of
Fairfield, New Haven, Middlesex, and New London Counties (Appendix 6). Although many
tourism and recreation businesses are not technically classified as water-dependent under
Connecticut’s Coastal Management Act, they nevertheless rely upon access to the waterfront
and benefit from maintaining a vibrant working and recreational coastline. Protecting and
expanding appropriate waterfront uses therefore supports both climate resilience and long-
term economic vitality.

Several coastal municipalities—including Branford, Clinton, Darien, East Haven, East Lyme,
Fairfield, Madison, and Westport—have not adopted Water-Dependent Use Zones,
representing an opportunity to better align future redevelopment with changing coastal
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conditions. In addition, several predominantly residential shoreline communities, including the
Fenwick Borough in Old Saybrook, the Groton Long Point and Noank Fire Districts within
Groton, the Pine Orchard Association in Branford, and the Crescent Beach Association in East
Lyme, may also benefit from establishing Water-Dependent Use Zones to protect or expand
public waterfront access and recreation.

Municipalities with flexible definitions of water-dependent uses, such as Groton, provide an
additional advantage by allowing zoning commissions to consider future marine industries,
recreational activities, ecological restoration projects, and other waterfront uses that may not
yet be specifically identified in zoning regulations. Such flexibility allows communities to
respond to changing economic opportunities and evolving climate conditions without
requiring frequent amendments to the zoning regulations.

RIDs provide an opportunity to support this long-term transition through strategic land
acquisition, infrastructure investment, and redevelopment incentives. As sea levels rise,
municipalities may find it appropriate to gradually transition selected waterfront areas from
uses that require complete protection from flooding toward uses that can accommodate
periodic inundation while continuing to provide economic, recreational, ecological, or public
benefits. Rather than attempting to preserve every existing pattern of coastal development
indefinitely, Water-Dependent Use Zones can help guide the long-term evolution of
Connecticut’s shoreline toward uses that are inherently more compatible with a changing
coastal environment.

Retreat

Retreat represents the point at which continued protection or adaptation is no longer
technically, economically, or socially practical. Unlike emergency evacuation, retreat is a long-
term planning strategy in which development, infrastructure, or public investment is gradually
relocated away from areas subject to chronic flooding. In most cases, retreat occurs
incrementally over decades through redevelopment, infrastructure replacement, land
acquisition, and voluntary relocation rather than through immediate abandonment.

Managed Infrastructure Retirement

Public infrastructure has a finite service life. Roads, bridges, water and sewer lines, and other
municipal facilities must eventually be rehabilitated, replaced, or retired. As sea levels rise and
coastal flooding becomes more frequent, municipalities may determine that rebuilding certain
infrastructure in its existing location is no longer the most prudent long-term investment.
Instead, capital funds may be better directed toward facilities in less vulnerable locations.

Managed infrastructure retirement is a deliberate asset management strategy that aligns long-
term capital investment with changing environmental conditions. Rather than automatically
reconstructing infrastructure following storms or at the end of its useful life, municipalities
evaluate whether continued public investment remains justified based on anticipated flood
risk, maintenance costs, service demands, and the availability of alternative facilities. Where
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appropriate, infrastructure may be permanently removed, relocated, or repurposed rather than
replaced in kind.

Roadways provide one of the clearest examples. Some low-lying roads may eventually
experience such frequent tidal flooding that maintaining year-round vehicular access is no
longer practical or economically sustainable. As these facilities reach the end of their useful
lives, municipalities may elect not to reconstruct them, instead removing the roadway,
restoring natural drainage or coastal processes, or converting the corridor to another
appropriate public use. Similar decisions may eventually apply to other public infrastructure
serving areas where long-term occupancy is no longer feasible or where continued public
investment provides diminishing public benefit.

Managed retirement should generally be considered only after evaluating opportunities for
protection, adaptation, or transition. It is most appropriate where flooding is chronic,
infrastructure serves relatively few users, alternative access or facilities exist, or the cost of
continued public investment is disproportionate to the public benefit received. RIDs can
provide a framework for identifying infrastructure approaching these thresholds and for
integrating retirement decisions into long-term capital improvement programs.

Infrastructure and Landscape Reimagining

Climate resilience planning should not assume that every road, public facility, or parcel of land
will continue serving its original purpose indefinitely. Public infrastructure has a finite service
life, and municipalities face limited financial resources to maintain, rehabilitate, and replace
aging assets. As sea levels rise and flooding becomes more frequent, the cost of preserving
every existing roadway, utility, and public facility may exceed available public resources.
Climate resilience therefore requires municipalities to think not only about how infrastructure
is protected, but also where long-term public investment will provide the greatest benefit.

Rather than viewing vulnerable infrastructure solely as assets to be protected or retired,
municipalities may find opportunities to reimagine how those corridors and landscapes serve
the public. Former roadways may become waterfront promenades, bicycle trails, wetlands,
living shorelines, or public open space. Flood-prone properties may transition into parks,
ecological preserves, or restored coastal habitats that provide flood storage while expanding
public access to Long Island Sound. Industrial sites tha
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