Freeboard Standards

The Opportunity

Each year, severe weather events are becoming more frequent, intense, and costly due to
climate change and sea-level rise. In coastal and riverine floodplains, both people and
infrastructure are affected by increased precipitation, flooding, and inundation. With each new
catastrophic flooding event, people are displaced, insurance prices rise, and municipal bond

ratings fall. Increasing building elevations is one important way to address this risk.

Faced with increasing flood risk, communities have two meaningful ways to reduce risk: 1)
reduce the number of structures and people in flood-prone areas, and 2) raise buildings higher
than the water is expected to rise. Higher elevation above expected high-water levels (generally
called “freeboard”) protects homes and people from flooding. Freeboard regulations generally
start by defining the projected flood levels from 100- or 500-year storms, and setting an

additional elevation above which buildings (or some subset of structures) must be raised.



Different elevations may apply to different buildings based on their risk tolerance. For example,
local regulations might require that critical facilities, such as hospitals and fire stations, be

elevated to higher levels than private homes or businesses.

This reduction in risk exposure benefits municipalities by making infrastructure more insurable
and improves bond ratings, which in turn reduces the cost of borrowing for local governments.
Here, we present two models of floodplain standards that go beyond the federal minimum for
freeboard elevation. We propose that localities adopt the American Society of Civil Engineers
(ASCE) 2024 floodplain standards, and engage with communities to agree upon shared

planning horizons and future sea-level rise scenarios to inform local freeboard values.

Freeboard values are mandated at the federal level through flood insurance, and at the local
and state levels through building codes and floodplain ordinances. The National Flood
Insurance Program (NFIP), run by the Federal Emergency Management Agency (FEMA),
provides flood insurance to participating communities across the country. Participating states
and localities must adhere to minimum floodplain management standards, including a minimum

freeboard value, to purchase flood insurance coverage.

While they are a good starting point, federal standards do not account for local environmental
conditions or future climate change impacts (such as sea-level rise). National standards also do
not take local risk tolerance under consideration. State and local-level floodplain ordinances are
an effective way to mitigate against increased coastal and riverine climate hazards. However,
freeboard ordinances must be coupled with other floodplain management regulations to

sufficiently address local flood risk.

Proposed ordinance

Coastal and riverine communities can adopt a floodplain ordinance that includes several
elements related to freeboard: 1) expand the flood-prone area where development is regulated
to include the 500-year floodplain; 2) incorporate local future sea-level rise into freeboard
values; 3) elevate critical facilities higher than other buildings; 4) adopt the most restrictive (i.e.,
highest) freeboard value when regulations overlap; and 5) use community input to determine a

shared, risk-informed future sea-level scenario and planning horizon.



Where has this been tried?

States and localities across the country have proposed and implemented floodplain
management standards that address local climate risks and community needs. Our analysis
focused on comprehensive review of state-level floodplain ordinances, and included local
ordinances recommended by experts we consulted. Here we outline two strong examples of
floodplain management practices: one from a national society, and one from a barrier island
town. These practices provide instructive examples for other states and localities looking to

understand the elements of an effective freeboard regulation.

The policy interventions we offer here are some of many methods to reduce flood risks at the
state to local levels. Ultimately, floodplain management standards should address the needs
and risk tolerance of the communities they are implemented within. This guidance may be
adopted either statewide or locally, although states may take a more conservative approach to
climate risk mitigation since they represent the interests of the entire populace, not only the
most at-risk and/or risk-averse coastal and riverine towns. Adopting tailored freeboard
requirements at the municipal level is a sensible way to address the particular geographical and

other factors that may increase the risk to a particular community.

Freeboard regulations are widely recognized by experts as a sound approach to flood risk
mitigation — the Association of State Floodplain Managers has been advocating for increased
freeboard since 1990." FEMA recognizes that adding freeboard values can save lives.? Across
the country, localities have adopted freeboard standards specific to their own environmental and
risk tolerance conditions. These increased standards do not come without their challenges.
Increasing the elevation of homes and other infrastructure costs money. Real estate developers
often do not favor stricter regulations on development in the floodplain. Homeowners may not
want to shoulder the cost of elevating their homes. However, in the long-term, floodplain
regulations are an investment that will save money and protect people. Building only 1 foot

above the 100-year flood level has a 6-to-1 benefit-cost-ratio, per the National Institute of
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Building Sciences.® The same report shows that 10 feet of freeboard has a 12-to-1 benefit-cost
ratio in the face of hurricane surge. Tenants and landlords alike have been shown* to save
money when adopting freeboard elevation, and the economic benefits of freeboard policies are
nearly equally distributed® across income levels. Tools are available® to help communities
determine cost-efficient freeboard elevation values. Like any change in zoning policies, these
come with costs and potential resistance from property owners. Nevertheless, we recommend

freeboard regulations because we know they protect communities.

General best practices

American Society of Civil Engineers “Flood Resistant Design and
Construction”

The American Society of Civil Engineers (ASCE) publishes science-backed guidance and
standards for the built environment. The society is the oldest of its kind in the United States, with
over 160,000 members worldwide.” Their guidelines are cited frequently and seen as the
industry standard for the built environment. “Flood Resistant Design and Construction”
(hereafter ASCE 24-24)2® a guidebook for minimum standards for designing and building
structures in flood hazard areas published in early 2025, uses best-available building science to
suggest requirements for flood-resilient infrastructure. The ASCE standards aim to protect

homes and infrastructure by raising them to a higher, locally-relevant, risk-informed height.
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ASCE 24-24 suggests that flood-prone jurisdictions regulate development in the floodplain.
Historically, the default flood hazard zone has been the 100-year floodplain, which has a 1%
chance of flooding in any given year. ASCE recommends expanding planning to cover the
500-year floodplain, the area that would be covered by water during a flood that has a 0.2%
chance of happening in any given year. As the climate continues to change, so will the severity
and frequency of flooding events. This means that floodplains will change shape and size in
ways that cannot be precisely predicted. For this reason, plans that encompass current
estimates for the 500-year, not just the 100-year, floodplain, provide an added measure of

protection.

ASCE 24-24 also suggests that when determining building elevations, coastal communities
should incorporate future relative sea-level rise (i.e., local sea-level change relative to the global
mean). Rather than the standard federal minimum elevation for freeboard values, the guide
recommends that relative sea-level rise values be added to the freeboard value calculated using
the guide instead. For structures that adopt this standard, relative sea level can be calculated
from the local historic rate and projected forward. This method makes it more likely that
buildings can accommodate flooding on top of future sea-level change for their entire service

life.

One recommendation from the recent ASCE 24-24 guidance is a significant shift from traditional
building elevation determinations. While most state and local floodplain ordinances assign a
uniform building elevation value for structures in the floodplain, ASCE guidance recommends
freeboard values based on the “risk to human life, health, and welfare™ that might occur if a
building was affected by flooding. Each recommended structure elevation includes both a flood
level associated with storm probability (i.e., 100-year, 500-year flood, and so on), and an added
relative sea-level change on top of that value. ASCE 24-24 recommends that residential,
commercial, and industrial structures be elevated to the 500-year flood level, and critical
infrastructure to a higher flood level (plus relative sea-level change). The Louisiana State
University AgCenter has even developed a calculator™ to help determine a building’s elevation
using the ASCE 24-24 guidance.
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The guide also advises that the more restrictive elevation value should always be chosen. We
suggest this principle be applied to all floodplain management: when presented with multiple
potential structure elevations, communities should opt for the more conservative (higher)
elevation for added protection. Common language in an ordinance that enforces this practice is:
“Buildings and structures in flood hazard areas... shall have the lowest floors elevated to or

above the base flood elevation plus 1 foot, or the design flood elevation, whichever is higher.”"

ASCE is not an enforcing organization, but the standards they suggest may get adopted into the
International Code Council (ICC) when the next update takes place in 2027. Model codes
provided by the ICC are commonly used as templates for updating state and local building
codes and floodplain ordinances. However, waiting until these best practices are adopted into a
model code means losing valuable time when more communities could be planning for, and
protected from, flooding. States and localities may elect to adopt the recommendations into their
own floodplain management practices at any time, and should do so to proactively lower their

flood risk.

Many coastal and riverine cities across the US have already adopted ASCE 24-14, the previous
iteration of “Flood Resistant Design and Construction” guidance from 2014. Woodbury, New
Jersey'? and Hampton, New Hampshire' are two examples. Woodbury’s building code uses
ASCE24-14’s regulations as a baseline protection for critical facilities. Hampton’s 2025 updated
building codes already align with some of the ASCE 24-24 recommendations. For example,
their code restricts the development of critical facilities in the 100-year floodplain. If a structure
must be built in the floodplain for any reason, the building must be elevated to the 500-year
flood level plus one foot of freeboard, or the 100-year flood level plus 3 feet, whichever is higher.
This means that critical facilities will be protected from increasingly common, severe coastal

storms that lead to flooding. These localities demonstrate that local-level codes and standards
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are an accepted method to mitigate flood risk, and the new ASCE guidance will support further

risk mitigation.

Satellite Beach, Florida

Satellite Beach, FL, is a local government that has gone above and beyond the federal
minimum for floodplain management. The city engaged with residents to determine a planning
horizon for future development in the floodplain, and a sea-level scenario to plan for when
determining building elevations. A barrier island city of about 11,000 on the Space Coast of
Eastern Central Florida, Satellite Beach has been working on floodplain management since
2009 — they commissioned multiple studies™ on sea-level-rise adaptation following intense
hurricanes in the early 2000s, and found that flood risk is increasing. As of 2025, the city has
passed various ordinances and adopted myriad floodplain management practices beyond the
state and federal minimum requirements. One ordinance captures several locally-oriented

strategies that promote forward-thinking flood hazard mitigation.

In February 2016, the Satellite Beach City Council passed Ordinance 1113, which amended
the city’'s Comprehensive Plan. The Florida Community Planning Act of 2011 requires every
locality in Florida to adopt a comprehensive plan that guides development. Through public
hearings at regular city council meetings and online surveys, the Satellite Beach
Comprehensive Planning Advisory Board gathered feedback from the community on planning
for climate change impacts. The ordinance amended the city’'s Comprehensive Plan to plan for

flooding out to 2070 and use a high-emission sea-level curve for future planning.

Per the ordinance, any infrastructure with a service life over 50 years that will be built by 2025
must plan for flooding out to the year 2070. Sea-level change should be estimated using the
U.S. Army Corps of Engineers (USACE) “high” curve, or the most up-to-date projections if they

become available. USACE is one of several federal institutions that regularly interface with
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sea-level science, and have therefore produced trusted sea-level change visualization tools.
Sea-level rise must be considered for any projects being built within areas particularly
susceptible to inland flooding. The ordinance states that Satellite Beach plans to assess the
usefulness of this approach periodically, and update sea-level data at least every five years.
These measures aim to reduce the number of buildings and community members affected by
flooding out to 2070. The process by which Satellite Beach passed these ordinances is as
important and their content. Community engagement in environmental issues is common'’ in
the town — a volunteer citizen committee has contributed to planning since 1977.® As a
community, Satellite Beach assessed its risk and resources and determined that they wanted to
plan for the less likely, but higher risk, high-emission pathway resulting in more sea-level rise.
Even if sea level rises less than what the town planned for, they will ultimately be protected

against flood events further into the future.

Since it adopted Ordinance 1113 in 2016, Satellite Beach has commissioned additional reports™®
on climate impacts and passed many more floodplain ordinances. As of its most recent
Sustainability Action Plan (2022),%° the city plans to adopt the equivalent of New York City’s
Climate Resiliency Guidelines?' for Design Flood Elevation for all new buildings in Satellite
Beach. These guidelines account for future sea-level rise out to 2070 and will add a uniform

freeboard value for the city (to be determined — likely somewhere between 0.5 feet and two
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feet above the 100-year flood level). As compared to the ASCE standards, Satellite Beach is
aligned with the recommendation to incorporate future sea-level rise, but does not regulate
development in the 500-year floodplain or apply different freeboard standards based on building
type. However, other floodplain management practices in the town, such as flood risk
disclosure, phasing out maintenance of flood-prone roads, and applying restrictive design

standards to particularly high-risk areas all protect people and property in Satellite Beach.

Identifying potentially promising local
jurisdictions

We identified criteria by which to evaluate whether a community is a good candidate for
adopting more stringent freeboard standards as part of its local floodplain ordinances. Starting
with the universe of coastal and riverine areas within each state, we next looked for indications
that a community has demonstrated a commitment to implementing stronger flood protection
standards already. Finally, we looked for smaller cities, since larger communities face greater
political and procedural barriers to implementing new flood protection policies because of their

larger size and greater range of competing interests.

To identify jurisdictions that are well positioned to adopt increased freeboard ordinances, we first
located coastal and riverine counties using FEMA's National Risk Index.?? While we focus on
local-level ordinances here, counties also play an important part in floodplain management.
County-level Comprehensive or Hazard Mitigation Plans address regional flood risks and
vulnerabilities, and make recommendations for mitigating said risk. We used U.S. Census data
to sort the population size of cities within the identified counties from smallest to largest,
calculating the median population. Then, we found the most recent FEMA NFIP Community

Rating System (CRS) scores® (as of April 2025)** to identify coastal and riverine cities (per the

2 National Risk Index, FEMA (2025) https://hazards.fema.gov/nri/map
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CRS definition) that have voluntarily adopted floodplain management practices beyond the

federal minimum.

Communities achieve different CRS classifications by actively participating in different flood risk
mitigation activities, such as mapping, regulation, and public outreach about flooding risks.?
The lower a community’s CRS score, the higher the discount on flood insurance a community is
eligible for (ranging from 5% to 45%), so this provides a good indication that a city is proactively
focused on reducing its flood risk. To assess which communities have gone beyond the federal
or state minimums, and therefore may have momentum to adopt further floodplain management
standards, we looked for medium-sized CRS-eligible cities with scores below 8. Scores 9 and
below are considered participating communities in the CRS program. Cities with a score of 7
and below have performed enough flood information and warning, mapping, regulation, damage
reduction, and response activities to earn a 15% discount on their flood insurance. Our
recommendations are well-suited for the cities that fit these criteria for geography, population,
and CRS scoring. Additionally, the low CRS scores indicate that a city has become eligible for
discounts on their flood insurance for voluntarily taking action to reduce their community flood
risk. The practices we put forth here will be more easily adopted into localities that have already

fostered momentum for flood preparedness and risk mitigation.

Small to mid-sized towns (with populations of less than 65,000) are generally easier to build
consensus within and pass changes to state laws and building codes. Larger cities will have to
consider a wider range of environmental and community impacts — and related public
engagement challenges — when adopting strict floodplain management standards. For
example, states and large communities may have greater ability to participate in the CTP
Program compared to smaller communities with limited resources, personnel, and bandwidth.
However, the important element to achieve real resilience to flooding is connectivity. The more
jurisdictions that pass ordinances protecting the floodplain (especially adjacent jurisdictions), the
less risky development will take place. Ultimately, a range of small, medium, and large cities and
counties adopting these guidelines will benefit communities that face ever-increasing risk from

flood hazards.

% Community Rating System, FEMA (Accessed Sept. 2025)
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About this Research

This memo is part of the Local Ordinances for Climate Adaptation & Mitigation series produced
by the Georgetown Climate Center with support from the Esther A. & Joseph Klingenstein Fund.

Learn more on the Georgetown Climate Center website.

Cover image: Elevated houses along the New Jersey shoreline. Creative Commons License.
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