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Smart Growth Fixes for Climate Adaptation and Resilience Executive Summary

Executive Summary

Municipalities are seeking ways to adapt to current and projected climate change impacts to better protect
lives and property and ensure they can continue to offer a good quality of life and a thriving economy
now and in the future. This publication can help local government officials, staff, and boards find
strategies to prepare for climate change impacts through land use and building policies. The policy
options described here bring multiple short- and long-term environmental, economic, health, and societal
benefits that can not only prepare a community and its residents and businesses for the impacts of climate
change, but also improve everyday life.

This publication aims to help communities address at least some of the expenses and political challenges
of preparing for and adapting to climate change. The strategies outlined here can be worked into a
community’s regular processes and policies—for example, through scheduled updates to zoning and
building codes. This approach allows incremental change, which might be easier for some communities
because it costs little or nothing extra compared to “business as usual,” and gives communities the
opportunity to adjust codes based on the most up-to-date climate observations and projections.

The effort and political will to make policy and regulatory changes vary by community, and some
communities are already implementing smart growth strategies and/or preparing for climate change. To
help readers determine which policy and code changes might be appropriate for their community’s
capacity, desire, and need to make changes, the options in each chapter are categorized as modest
adjustments, major modifications, and wholesale changes. These categorizations are meant as basic
guidance on the effort needed to implement a policy, but conditions will be different in different
communities. What might be a modest adjustment for one town could be a major modification in another.

Many of the strategies in this document can help with multiple climate change impacts. To avoid
redundancy, strategies are generally discussed in one place. Because an important question to determine
in building resilience is resilience of what to what, the publication is divided by impacts that communities
are likely to face as the climate continues to change:

e Chapter 2: Overcoming Barriers to Climate Adaptation discusses potential social and legal
barriers.

e Chapter 3: Overall Strategies discusses smart growth strategies that help adapt to multiple
climate change impacts and that can be a foundation for the policies in subsequent chapters.

e Chapter 4: Adapting to Flooding and Extreme Precipitation includes code and policy options
that deal mainly with riverine flooding and managing stormwater to prevent flooding and water
pollution. This chapter includes green infrastructure strategies that can also help communities
cope with extreme heat and other policy options that are relevant to sea level rise.

e Chapter 5: Adapting to Sea Level Rise includes strategies that are specifically related to higher
storm surges and other impacts from sea level rise.

o Chapter 6: Adapting to Extreme Heat discusses strategies to protect people from heat waves,
including green building and energy efficiency.

e Chapter 7: Adapting to Drought includes water conservation strategies for individual buildings
as well as entire communities.

e Chapter 8: Adapting to Wildfire focuses on smart growth and green building strategies to
protect neighborhoods from fire damage.

Most chapters include quick tips called “practice pointers”; examples of communities implementing the
policies; resources; and a “Guidance and Metrics” section, which references relevant credit summary
language and metrics from up to three community-scale sustainability rating systems.
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The table below summarizes the strategies discussed in the publication, categorizes them by type of
policy or regulatory change, and indicates other impacts to which a strategy might be relevant. See
https://www.epa.gov/smartgrowth/smart-growth-fixes-climate-adaptation-and-resilience for a sortable

version of this table.

q Sea
Type of Policy . . Flooding and level Extreme
Level Change Policy Change Actions precipitation rise heat Drought  Wildfire
OVERALL STRATEGIES
Modest Planning/ Use regional climate change, population
Adjustment Mapping demographics, transportation demand, and related
projections to understand where community assets
could be vulnerable.
¢ Incorporate projections into the comprehensive
plan to show climate adaptation is a priority.
¢ Mainstream climate change and smart growth
into comprehensive, master, capital
. L v v v v
improvement, and hazard mitigation plans.
¢ Update land use maps to identify vulnerable
lands. Designate less-vulnerable areas and
encourage development there.
¢ Require new municipal buildings to be in well-
connected, safer areas.
e Establish clear annexation policies that take
climate change projections into account.
Modest Planning/ Align land use, hazard mitigation, transportation,
Adjustment Mapping capital improvement, and other plans so all plans v v v 4 4
are working toward the same goals.
Modest Incentives, Create a list of desired development elements in
Adjustment Regulatory more-vulnerable areas, and encourage or require v v v v v
developers to implement a certain number of them.
Modest Incentives Evaluate development incentives to see if they
Adjustment encourage development in particularly vulnerable v v v v
areas.
Modest Planning/ Conduct a safe growth audit. v v v v
Adjustment Mapping
Modest Education/ Improve public education about the risks of v v v v
Adjustment Outreach developing in sensitive areas.
Modest Education/ Assess and address the needs of people who might
Adjustment Outreach be particularly vulnerable and/or are likely to be v v v v v
most affected, especially if they live in higher-risk
areas.
Major Planning/ Use scenario planning to inform local planning and v v v v v
Modification Mapping policies.
Major Regulatory Adopt flexible zoning.
Modification e Adopt elements of dynamic zoning, or building v v v v v
flexibility into codes.
¢ Adopt a floating zone or overlay zone.
Major Planning/ Incorporate fiscal impact analysis into development
Modification | Mapping review, and make sure it includes costs related to v v v 4 4
climate change impacts.
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T f Poli Sea
ype ot Folicy : . Flooding and level Extreme
Change Policy Change Actions precipitation rise heat Drought | Wildfire
Major Regulatory Allow a mix of uses. v v v v v
Modification
Major Incentives, Incorporate into the land use map, comprehensive
Modification | Planning/ plan, and economic development plan locations v v v v
Mapping where it makes sense to encourage economic
growth. Encourage businesses to locate there.
Major Collaboration/ Encourage on-site renewable energy and storage:
Modification Partnlershlp,  Amend codes or adopt ordinances to allow
Regulatory renewable energy on individual properties and in v v v v
communal installations.
e Use public-private partnerships to promote
renewable energy.
Wholesale Planning/ Incorporate into capital projects features that
Change Mapping enhance resilience and bring multiple other v v v 4 4
benefits.
Wholesale Planning/ Plan for post-disaster redevelopment before a
Change Mapping, disaster strikes.
v v v
Regulatory

e Create a post-disaster redevelopment plan.
¢ Adopt a post-disaster redevelopment ordinance.

ADAPTING TO FLOODING AND EXTREME PRECIPITATION

Change

development to retain all stormwater on-site.

Modest Pilot Program Pilot a sustainable streetscape program with green Mai v v
. . ain
Adjustment infrastructure features.
Modest Education/ Help private property owners better manage
Adjustment Outreach, stormwater through education and incentives. Main
Incentives
Modest Land Design open space in flood plains for multiple Mai v
. . . ain
Adjustment Preservation amenities.
Modest Regulatory Require new development or redevelopment to Main
Adjustment capture and infiltrate the first 1 or 1.5 inches of rain.
Modest Regulatory Update any Clean Water Act Section 402 National
Adjustment Pollution Discharge Elimination System permits to Main
consider climate change.
Major Planning/ Adopt the 500-year flood plain as the “locally Main v
Modification Mapping regulated flood plain.”
Major Regulatory Restrict development in areas buffering water Mai v
e . ain
Modification bodies or wetlands.
Major Regulatory Adopt green and complete streets design Mai v
e ain
Modification standards.
Major Land Acquire properties at risk of flooding, use the land
Modification Preservation for infiltration, and help the property owners resettle Main v
in the community.
Major Collaboration/ Enter into a community-based public-private
Modification Partnership partnership to install and maintain green Main v
infrastructure.
Wholesale Pilot Program Create an overarching framework for water-related Main v
Change initiatives.
Wholesale Regulatory Adopt a site plan requirement that requires all new Main
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Type of Policy
Change

Policy Change Actions

Flooding and
precipitation

Sea
level
rise

Extreme
CE

Drought

Wildfire

Wholesale Education/ Develop a municipal stormwater design manual
Change Outreach that illustrates context-appropriate green Main v v
infrastructure.
Wholesale Regulatory Establish elevation requirements with design Mai v
- . ain
Change guidelines for streets and infrastructure.
Wholesale Regulatory Create sustainable funding for stormwater Main
Change infrastructure.

ADAPTING TO SEA LEVEL RISE

Modest Planning/ Add projected sea level rise to flood zone hazard

Adjustment Mapping maps that are based exclusively on historical Main
events.

Modest Land Designate and protect “transition zones” near tidal Main

Adjustment Preservation marshes.

Modest Regulatory Change the definition of “normal high water” for

Adjustment land adjacent to tidal waters to change regulatory Main
setbacks.

Major Planning/ Incorporate sea level rise impacts into all future

Modification Mapping, land use planning and regulations using projections Main

Regulatory rather than past trends.

Major Regulatory Strengthen building codes in coastal zones by v Main

Modification requiring additional adaptation strategies.

Major Regulatory Modify the steep-slope ordinance to account for

Modification slopes exposed to increased moisture due to 4 Main
changes in precipitation and sea level rise.

Major Regulatory Create an overlay district where flood regulations

Modification and standards would apply, or establish context- v Main
sensitive shoreline classifications with appropriate
standards.

Major Regulatory Require building-level design for disassembly/ v Main v

Modification adaptation planning.

Wholesale Pilot Program Designate and protect working waterfronts. Main

Change

Wholesale Regulatory Implement rolling development restrictions. Main

Change

Wholesale Planning/ Begin planning for managed retreat from the v Main v

Change Mapping shoreline.

ADAPTING TO EXTREME HEAT

particularly vulnerable populations.

¢ |dentify vulnerable populations, and develop an
outreach plan for them.

Modest Incentives Offer financial or procedural incentives to use Main
Adjustment passive survivability.
Modest Pilot Program, Map “hot spots,” and conduct pilot programs in
Adjustment Planning/ these places to reduce heat. Main
Mapping
Modest Education/ Support the people and neighborhoods that are most
Adjustment Outreach vulnerable and least able to adapt on their own.
¢ Designate cooling centers in neighborhoods with Main
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5 Sea
Type of Policy . . Flooding and level Extreme
Change Policy Change Actions precipitation rise heat Drought | Wildfire

Modest Incentives Offer incentives to plant and protect trees. v Main

Adjustment

Modest Planning/ Include reducing heat island effects as an objective Main

Adjustment Mapping in complete streets projects.

Major Incentives, Require or encourage green or reflective roofs on Main

Modification Regulatory new buildings with little or no roof slope.

Major Regulatory Revise the zoning ordinance to allow urban Main

Modification agriculture.

Major Regulatory Require shade trees in all municipal projects and Main

Modification private parking lots.

Major Planning/ Adopt a tree canopy or urban forest master plan Main

Modification Mapping and implementing ordinances.

Major Incentives, Require or offer incentives for using cool paving in

Modification Regulatory municipal capital improvement projects and private Main
parking lots.

Major Regulatory Amend site plan requirements and design

Modification guidelines to encourage light or permeable paving, Main
shade, green alleys, vegetation, and tree canopy.

Wholesale Regulatory Adopt an energy conservation code to establish

Change minimum requirements for energy efficiency in Main
buildings, or adopt a stretch or reach code.

Wholesale Regulatory Incorporate passive survivability into the building Main

Change code.

ADAPTING TO DROUGHT

Modest Regulatory Encourage compact development policies such as
Adjustment walkable block sizes, transit-supportive density, and v Main v
high intersection connectivity.
Modest Education/ Recommend the use of drought-tolerant plants or
Adjustment Outreach xeriscaping as part of water conservation, v Main
landscaping, and water waste ordinances.
Modest Incentives Promote the use of WaterSense-rated plumbing .
. . . . Main
Adjustment fixtures through incentives.
Major Regulatory Implement a water impact fee that reflects each Main
Modification property’s consumption.
Major Incentives Offer rebates or other incentives to encourage
Modification drought-tolerant plants, residential rainwater .
. . . Main
harvesting, water-efficient fixtures, or other water-
saving practices.
Major Regulatory Mandate graywater-ready residential development. Main
Modification
Major Pilot Program Adopt a citywide policy promoting water recycling .
. Main
Modification for nonpotable uses.
Major Regulatory Require use of water-efficient fixtures through the .
. O Main
Modification building code.
Wholesale Regulatory Enact a building energy and water benchmarking Main
Change ordinance.
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o Sea
Type of Policy . . Flooding and level Extreme
Change Policy Change Actions precipitation rise heat Drought | Wildfire
Wholesale Regulatory Enact a water conservation or water waste ordinance
Change to restrict the type of landscaping on new Main
development and public properties.
Wholesale Regulatory Mandate rainwater harvesting for all new Main
Change commercial construction.
Wholesale Collaboration/ Integrate water resource management with land
Change Partnership use plans to make sure the community has enough Main
water for planned growth.
ADAPTING TO WILDFIRE
Modest Collaboration/ Establish a task force to review building codes, Main
Adjustment Partnership development patterns, and other relevant issues.
Modest Planning/ Incorporate wildfire scenario planning into local .
. . - Main
Adjustment Mapping planning.
Modest Regulatory Strengthen requirements for building and roof Mai
. - . . ain
Adjustment materials to be fire-resistant and green.
Modest Regulatory Require sites for new emergency facilities to be
Adjustment outside of high-risk areas, well-connected, and v v Main
easy to access.
Modest Regulatory Require new developments to submit a fire Mai
. ; . - ; ain
Adjustment protection plan during site plan review.
Major Incentives, Encourage or require compact development
Modification Regulatory through comprehensive plans, area plans, and Main
zoning codes.
Major Regulatory In subdivision regulations, require clustered
Modification development that is well-connected to existing Main
development and walkable.
Major Regulatory Adopt wildfire hazard overlay districts with
Modification development regulations based on factors like Main
slope, structure, and fuel hazards.
Major Collaboration/ Consider adopting the Firewise Communities Mai
e ; ain
Modification Partnership Program.
Wholesale Regulatory Require subdivisions to have a highly connected
Change street network with multiple connection points to the Main
external street network.
Wholesale Land Acquire and maintain open space between dense Main
Change Preservation forested areas and residential development.

vi
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Introduction

|. Introduction

Across the country, local governments are
responding to more extreme weather events,
often unlike any their region has
experienced before. Flooding and extreme
precipitation, sea level rise, extreme heat,
drought, and wildfires put lives at risk and
cause billions of dollars in damage every
year. These events are expected to continue
to increase. The 2014 National Climate
Assessment details observed and projected
changes in the U.S. climate (Figure 1).

Municipalities are seeking ways to adapt to
these changing conditions to better protect
lives and property and ensure that they can
continue to offer a good quality of life and a
thriving economy now and in the future.
This publication can help local government
officials, staff, and boards find strategies to
prepare for climate change impacts through
land use and building policies. The smart
growth policy options described here bring
multiple short- and long-term
environmental, economic, health, and
societal benefits.

Why Use Smart Growth
Strategies?

Using the smart growth strategies described
in this document can not only prepare a
community and its residents and businesses
for the impacts of climate change, but also
improve everyday life. Smart growth
approaches offer multiple benefits in
addition to adapting to climate change,
including protecting air and water quality,
saving people money by using energy more
efficiently and offering transportation
options, and creating new economic
opportunities. Figure 2 lists the principles
that underlie smart growth strategies.

Figure 1: Observed and Projected Climate Change

The 2014 National Climate Assessment reviewed climate
change research and modeling to summarize observed and
project climate change impacts in the United States. Key
findings from the assessment include:

8
.

Source: Melillo, Jerry M., Terese (T.C.) Richmond, and Gary
W. Yohe, Eds. Climate Change Impacts in the United
States: The Third National Climate Assessment. U.S. Global
Change Research Program. 2014.

Average precipitation has increased since
1900. Some areas have had increases
greater than the national average, and
some areas have had decreases.

Heavy downpours are increasing nationally,
especially over the last 30 to 50 years.
Extreme precipitation events are projected
to become more frequent and intense in all
U.S. regions.

The intensity, frequency, and duration of
North Atlantic hurricanes, as well as the
frequency of the strongest hurricanes,
have increased since the early 1980s.
Hurricane-associated storm intensity and
rainfall rates are projected to increase.

Global sea level has risen by about eight
inches since 1880. It is projected to rise
another one to four feet by 2100.

Average temperature has increased by
1.3°F to 1.9°F since 1895; most of this
increase occurred since about 1970.
Temperatures are expected to continue to
rise.

Heat waves are projected to become more
frequent and intense, especially in the
West. Droughts in the Southwest are
projected to become more intense.

Cold waves have become less frequent and
intense, a trend that is projected to
continue.

Residents and businesses will often see many of these benefits quickly, which can build support for

further action.

Using smart growth strategies can help communities avoid some common challenges in preparing for
climate change. Some conventional solutions, such as building sea walls or elevating buildings, are

expensive and solve only one problem—e.g., holding back water or raising structures above it. They bring
no other benefits to individuals or the community, they often have drawbacks (e.g., sea walls can increase
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erosion), and they work only up to a certain
level, at which point they fail, often
catastrophically. The multiple benefits from
smart growth approaches help meet several
community goals with each action.

Figure 2: Smart Growth Principles

The Smart Growth Network, a group of more than 40
national organizations representing government,
environmental, real estate, development, historic
preservation, affordable housing, and other issues,
developed 10 smart growth principles in 1996 based on
the experiences of communities around the country:

e Mix land uses.
e Take advantage of compact building design.
e Create a range of housing opportunities and choices.

Political constraints can also make it difficult
for local governments to implement solutions
to climate change-exacerbated challenges. It is
frequently hard to garner support for a policy
that is intended to prevent some future

projected calamity but that might not show any ¢ Create walkable neighborhoods.
immediate benefits to the people who have to e Foster distinctive, attractive communities with a strong
pay for it right now. Approaching climate sense of place.
adaptation through land use and building e Preserve open space, farmland, natural beauty, and
policies can implement changes through critical environmental areas.
regular Community processes e Strengthen and direct development towards existing

' communities.

Many communities already have smart growth
policies, but these policies might not make a
community more resilient unless they take into
account current and projected climate
conditions. For example, “direct development

Provide a variety of transportation choices.

Make development decisions predictable, fair, and
cost effective.

Encourage community and stakeholder collaboration
in development decisions.

toward existing communities” is a smart
growth strategy, but it is not a climate
adaptation strategy unless it considers
projected impacts, such as which parts of an
existing community will be less vulnerable to
flooding, wildfires, or sea level rise, and
directs growth toward areas that are safer but
still well-connected to existing development.

Smart growth strategies promote a variety of
housing options affordable to people with a
wide range of incomes. When seniors can
afford to stay in their neighborhoods as they
age, friends or relatives can easily check on
them during a heat wave or other extreme
weather event. Smart growth strategies make
walking, bicycling, and transit use easier and
safer; these less-polluting transportation
choices are often more affordable than
driving and help people work regular
physical activity into their daily routines.
These options also provide redundancy in
case of an emergency.

Figure 3: Downtown Saratoga Springs, New York, creates a
sense of place by restoring and reusing historic buildings. Its
wide sidewalks and tree-lined streets, compact size, and mix
of restaurants, shops, offices, and residences encourage
people to walk around.

One smart growth principle is community involvement in decision-making, which is essential to help
local officials learn who in their community is vulnerable, what their needs and capabilities are, and how
to help them improve their lives now while also helping them prepare for climate change impacts.
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Communities can respond to market demands by using smart growth strategies. Surveys of consumer
preferences consistently show that about half the respondents would like to live in a neighborhood
where they can walk to places like stores, schools, parks, and other community amenities. Demographic
trends suggest that demand for homes in walkable communities will continue to rise.* By making sure
their smart growth strategies take into account projected climate change, communities can better
prepare themselves to meet the needs of future residents and businesses while helping to protect them
from climate change-related impacts.

Smart growth strategies can help strengthen and diversify local economies. Companies want to locate
offices and shops close to the employees and customers they seek; if the people they want to attract
prefer compact, walkable places, that is where the companies want to be as well. Firms around the
country have been moving offices from distant locations accessible only by car to central districts
where staff and clients can take public transit, walk, or bike.?

Climate change directly affects agriculture and industries that rely on natural resources such as timber,
fishing, and recreation. It can indirectly affect many other industries. For example, drought not only
reduces water supplies but can affect energy generation. Natural disasters can disrupt or even shut
down businesses by damaging property and severing supply chains and transportation networks.
Communities that plan for these impacts might have a competitive advantage compared to those that do
not. Continuity of operations is very important to most businesses, and a community that can show it
understands the risks of climate change and is committed to preparing for them can be attractive to
companies seeking safer locations.

Many smart growth strategies, such as providing a wider array of transportation options and
encouraging compact development and green building practices that use less energy per capita, reduce
the greenhouse gas emissions that cause climate change. Reducing our contribution to climate change
ultimately reduces the magnitude of climate change impacts, which makes greenhouse gas reduction an
important adaptation strategy as well as a mitigation strategy. Many of the policy options in this
document reduce greenhouse gases and other pollutants.

What This Publication Is—and Is Not

This publication aims to help communities address some of the expenses and political challenges of
preparing for and adapting to climate change. The strategies outlined here can be worked into a
community’s regular processes and policies—for example, through regular updates to zoning and
building codes. This approach allows incremental change, which might be easier for some
communities because it costs little or nothing extra compared to “business as usual,” and regular
code updates give communities the opportunity to adjust codes based on the most up-to-date climate
observations and projections.

The information here can help communities evaluate their existing codes and ordinances and apply the
information to better prepare themselves for climate-related impacts. This publication does not include
model language, nor is it intended to provide model codes or ordinances.

This publication is not a compilation of general climate adaptation strategies. It discusses only zoning
and building code changes and related policies that adhere to smart growth and/or green building
principles and bring multiple benefits. These code and policy changes are not sufficient on their own to
prepare a community for the impacts of climate change; communities will still need an overall climate

! EPA. Smart Growth and Economic Success: Investing in Infill Development. 2014. https://www.epa.gov/smartgrowth/smart-growth-
and-economic-success-investing-infill-development.

2 For more on how smart growth strategies can help businesses, see: EPA. Smart Growth and Economic Success: The Business
Case. 2013. https://www.epa.gov/smartgrowth/smart-growth-and-economic-success-business-case.
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adaptation strategy. Once a community has determined its vulnerabilities® and priorities, this guide can
help it achieve some of its goals.

Nor is this publication a hazard mitigation tool; many guides exist to help communities, developers,
and builders prepare for tornadoes, earthquakes, and other natural hazards. This guide is intended for
communities facing changing conditions and covers natural hazards that are projected to become more
frequent, severe, and/or widespread as the climate changes.

How to Use This Publication

This document is meant for local government staff and officials who are looking for options that will
help them make their communities more efficient, economically stronger, environmentally responsible,
and better prepared for the impacts of climate change. The effort and political will to make policy and
regulatory changes vary by community, and some communities are already implementing smart growth
strategies and/or preparing for climate change. To help readers determine which policy and code
changes might be appropriate for their community’s capacity, desire, and need to make changes, the
options in each chapter are categorized as:

e Modest Adjustments: Options in this category assume the local government will keep its
existing regulations and policies and is looking for relatively modest revisions (e.g., changing
minimum setbacks to maximums) that will help it remove barriers to smart growth development
and climate change adaptation strategies.

e Major Modifications: Options in this category assume the local government is looking to change
the structure of the existing code or make significant changes to policies. Examples include
creating incentives for smart growth development or creating overlay zones.

¢ Wholesale Changes: Options in this category assume the local government wants to create a new
regulatory framework or a new policy.

These categorizations are meant as basic guidance on the effort needed to implement a policy, but
conditions will be different in different communities. What might be a modest adjustment for one town
could be a major modification in another.

Most chapters include a “Guidance and Metrics” section, which references relevant credit summary
language and metrics from up to three community-scale sustainability rating systems: LEED for
Neighborhood Development, STAR Community Rating System, and the Living Community Challenge
(Figure 4). These systems were chosen because they can be applied to entire neighborhoods or
communities, and they cover a wide range of elements, including development location and design,
transportation, and water and energy use. This information is a starting point to consider best practices
and industry-standard metrics. While these rating systems are not code language, their metrics can define
terms such as “walkability” in a community’s plans and codes.

% Vulnerability in the climate change context means “the degree to which geophysical, biological and socio-economic systems are
susceptible to, and unable to cope with, adverse impacts of climate change.” Parry, M.L., O.F. Canziani, J.P. Palutikof, P.J. van der
Linden, and C.E. Hanson (eds). “Section 19.1.2.1 Meaning of ‘key vulnerability’.” Contribution of Working Group Il to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, 2007. Cambridge University Press, Cambridge, UK, and
New York. 2007. https://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch19s19-1-2.html.
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Figure 4: Rating Systems Used in “Guidance and Metrics” Section

These rating systems include many more elements that are listed in this publication. Some of the text from these
systems is used verbatim, and some is edited to focus on the most relevant aspects. Please refer to each rating
system for the complete text.

LEED for Neighborhood Development applies to neighborhood-scale development and redevelopment
projects. Text in the “Guidance and Metrics” sections is adapted from LEED v4 for Neighborhood Development,
updated April 5, 2016, available at www.usgbc.org/resources/leed-v4-neighborhood-development-current-version.
In addition, the U.S. Green Building Council has a tool that identifies elements in LEED rating systems that can
build resilience: www.usgbc.org/resources/leed-climate-resilience-screening-tool-leed-v4-projects. The tool
estimates that 76 percent of the credits in LEED v4 for Neighborhood Development present opportunities for
adaptation.

The STAR Community Rating System, a certification program for sustainable communities, lets communities
“assess their sustainability, set targets for moving forward, and measure progress along the way.” Each objective
includes several outcomes and actions that can earn a community points toward certification. This publication lists
only the most relevant ones. Text is adapted from STAR Community Rating System, Version 2.0, published
October 2016, available at www.starcommunities.org/rating-system.

The Living Community Challenge is a certification process that planners and developers can use for projects
ranging from a single site to an entire neighborhood. Text is adapted from Living Community ChallengeSM 1.1,
published 2016, available at living-future.org/Icc.

Most chapters include resources specific to the topics discussed in that chapter. The Additional Resources
appendix lists publications and tools that are more generally about smart growth and green building
strategies, social equity, climate adaptation, and identifying potential climate change impacts.

Many of the strategies can help with multiple climate change impacts. For example, green infrastructure
elements can increase water supplies, absorb precipitation to reduce localized flooding, and lower
ambient air temperatures. To avoid redundancy, strategies are generally discussed in one place. Because
an important question to determine in building resilience is resilience of what to what, the publication is
divided by impacts that communities are likely to face as the climate continues to change:

e Chapter 2: Overcoming Barriers to Climate Adaptation discusses potential social and legal
barriers.

o Chapter 3: Overall Strategies discusses smart growth strategies that help adapt to multiple
climate change impacts and that can be a foundation for the policies in subsequent chapters.

o Chapter 4: Adapting to Flooding and Extreme Precipitation includes code and policy options
that deal mainly with riverine flooding and managing stormwater to prevent flooding and water
pollution. This chapter includes green infrastructure strategies that can also help communities
cope with extreme heat and other policy options that are relevant to sea level rise.

o Chapter 5: Adapting to Sea Level Rise includes strategies that are specifically related to higher
storm surges and other impacts from sea level rise.

o Chapter 6: Adapting to Extreme Heat discusses strategies to keep people safe during heat
waves, including green building and energy efficiency.

o Chapter 7: Adapting to Drought includes water conservation strategies for individual buildings
as well as entire communities.

e Chapter 8: Adapting to Wildfire focuses on smart growth and green building strategies to
protect neighborhoods from fire damage.


http://www.usgbc.org/resources/leed-v4-neighborhood-development-current-version
http://www.usgbc.org/resources/leed-climate-resilience-screening-tool-leed-v4-projects
http://www.starcommunities.org/rating-system
http://living-future.org/lcc
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2. Overcoming Barriers to Climate Adaptation

Introduction

Barriers to implementing climate adaptation strategies can arise from many sources. They might be
specific regulations, fiscal challenges, uncertainty over how to determine the best strategies to pursue,
societal disparities, or differing perceptions about the timeframe of climate change impacts.

The legal framework under which the community governs itself might also present challenges. This
chapter lists some of the primary legal considerations for local governments deciding on land use policy
changes related to climate adaptation.

Regulatory and policy barriers: Communities might have regulations or policies that either do not take
climate change projections into account or actually hinder adaptation to current and future conditions.
Overcoming regulatory barriers requires not just finding the right fix to the regulation, but also working
with stakeholders and the public to educate them about why a fix is needed and get their input on what the
fix should be.

Fiscal barriers: Seeking much-needed tax revenue could be another barrier to adaptation. Communities
might annex unincorporated territories for policy or budget-related reasons, but these annexations could
include land that is more vulnerable to natural hazards. The municipality might unwittingly be taking on
major costs for responding to or rebuilding after a severe event. This publication includes policy options
to help communities make more informed choices about annexation (see Chapter 3).

Communities can use this publication to find strategies that can help them prepare for climate change
incrementally, through many municipal programs and projects, and often less expensively than
undertaking a single major project. While these incremental changes might not be sufficient on their own
to prepare the community for the worst of the projected impacts, they could buy time to pay for larger
projects over a longer period. Smart growth strategies can also use public funds more efficiently—for
example, each increment of infrastructure costs less to build, maintain, and serve in a compactly
developed neighborhood than in a more spread-out one—and they bring multiple benefits, which could
save money by meeting several goals with a single project. These savings could be used to pay for other
climate adaptation projects.

Uncertainty: Climate change projections can be confusing for people who do not work in climate
science. Many people perceive more uncertainty about climate change than actually exists. And, as one
study noted, “politicization of climate change can be directly related to scientific uncertainty.”* In
addition to potential political ramifications, local government staff might simply not be sure how to get
data on projected impacts that are reliable enough to be a basis for regulatory and policy decisions. One
way to overcome the politicization of the science is to engage scientists to advise policy makers. Data
resources from federal agencies and respected, nonpartisan nonprofit groups can help create a foundation
for decision-making (see the Additional Resources appendix for some helpful resources).

Communities might also think that they need more precise, “higher resolution” climate change projections
than are actually required. However, these higher-resolution projections can increase the range of
potential impacts that have to be considered. Rather than seeking highly precise projections, local
governments can generally use broader models developed by their state, a reputable nongovernmental
organization, or the federal government to get a range of plausible future climate conditions. Local
governments frequently use demographic, market, and economic estimates for planning future growth,
and this range of plausible climate conditions is similar to those estimates. Putting these projections into a

“ Carlson, Kathleen, and Sabrina McCormick. “American Adaptation: Social Factors Affecting New Developments to Address Climate
Change.” Global Environmental Change 35 (2015): 360-367. p. 366.
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decision-making framework that includes the community’s vulnerabilities, strengths, and resources helps
identify policy options that would work reasonably well within this range of future conditions.”

The policy options described in this publication are, for the most part, “no-regrets” strategies—actions
that cost little or nothing more than business as usual, bring benefits regardless of the extent of climate
change impacts, and often have both short- and long-term benefits. One study of U.S. adaptation plans
noted that, “Considering multiple futures and including no-regret strategies in planning are easy ways to
begin managing climate-related uncertainty,” adding that when local governments establish a way to
incorporate lessons learned into future planning and implementation, they can ensure that “planning is
adjusting to real-time changes in science and policy.”®

Societal disparities: The people who are most vulnerable to and hardest hit by climate change impacts—
because they are elderly, very young, low income, chronically ill or disabled, socially isolated, or
suffering from other health and economic disparities—are also frequently the least able to adapt. Other
populations, such as renters, might be unable to better protect their homes against impacts. Communities
that are predominantly low-income, overburdened,” and minority have more immediate challenges and
might not have the capacity to plan for climate adaptation.® Moreover, many people have more urgent
priorities in their daily lives than thinking about how to prepare for projected changes, the worst of which
might not happen for years to come.

To gain public support, one approach is to highlight cost savings, economic development potential, health
benefits, or other tangible benefits of strategies that promote climate resilience and other community
goals. Using a carrot rather than a stick can create support. For example, Albuquerque, New Mexico,
offers incentives to encourage residents and businesses to conserve water (see the case study in Chapter 7
for more details).

Many strategies to help prepare vulnerable populations for climate change can also help improve their
lives now, if designed with their input. Working with trusted messengers in neighborhoods (which might
include houses of worship, local activists, health care facilities, or other community fixtures),
municipalities can learn about the problems residents are facing and the solutions they would like to see
while educating people about why and how they can prepare themselves and their homes. The
municipality and residents can work together to find solutions that improve people’s health, create more
jobs and entrepreneurial opportunities, and provide affordable and energy-efficient housing—all things
that make residents’ lives better now and will help them prepare for sudden events like a severe storm or
longer-term changes like rising summer temperatures.

Timeframe of impacts: The (perceived) long timeframe of climate change impacts can make it seem less
urgent to many stakeholders who have competing priorities. Elected officials might not see much upside
to taking action now for benefits that might not become apparent during their term in office. Businesses,
particularly small businesses, might be planning their investments on a very different time scale, perhaps
five or 10 years out, and might not see the relevance of long-range projections.

® Weaver, C.P., R.J. Lempert, C. Brown, J.A. Hall, D. Revell, and D. Sarewitz. “Improving the Contribution of Climate Model Information
to Decision Making: The Value and Demands of Robust Decision Frameworks.” WIREs Climate Change 4 (2013): 39-60.

® Woodruff, Sierra C., and Missy Stults. “Numerous Strategies but Limited Implementation Guidance in US Local Adaptation Plans.”
Nature Climate Change. Published online May 2, 2016. p. 4.

" Overburdened communities are, “Minority, low-income, tribal, or indigenous populations or geographic locations in the United States
that potentially experience disproportionate environmental harms and risks. This disproportionality can be as a result of greater
vulnerability to environmental hazards, lack of opportunity for public participation, or other factors.” EPA. EJ 2020 Action Agenda. 2016.
https://www.epa.gov/environmentaljustice/environmental-justice-2020-action-agenda. p. 55.

% Kaswan, Alice. “Seven Principles for Equitable Adaptation.” University of San Francisco Law Research Paper No. 2013-18. 2013.
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The private sector can be a leader and strong partner in spurring adaptation. Major multinational
companies are preparing for climate change impacts, to both avoid disruption and take advantage of new
economic opportunities, and often their actions extend down their supply chains to smaller companies.’

Development investors are awakening to climate change’s potential impacts on their portfolios. CBRE
Research, a real estate market research firm, estimated that commercial property owners could see more
than $1.2 billion in flood damage annually by 2050—well within the lifetime of buildings being
constructed today. ™ The annual Emerging Trends in Real Estate survey of property owners, developers,
investors, and others involved in real estate found that some respondents were taking action to reduce
their risk, including “installing backup and on-site power; investing in higher-quality construction to
withstand risks (often above code); avoiding construction in high-risk areas; [and] conducting risk
assessments that incorporate severe weather impacts.”**

What Legal Issues Should Communities Consider?'?

When a local government seeks to change its policies, zoning ordinances, or other regulations, it should
understand the potential for litigation resulting from its actions. Knowing the legal limits of action can
help a local government decide on policy options.** Some of the prevailing considerations that can help
communities be aware of the potential for litigation include:

1. Under what type of authority is the municipality acting?

2. Isthere an existing state or federal law that could preempt local efforts?

3. When would a zoning ordinance constitute a “taking” of private property?

4. Will the local action raise issues related to the Americans With Disabilities Act?

1. Under what type of authority is the municipality acting?

Knowing the source of the local government’s authority to legislate is key in evaluating the potential for
litigation related to legislation.

¢ In Dillon Rule states, a local government has authority to act only if the state legislature expressly
grants such authority or such authority can be implied as incident to other powers granted to the
local government. Local governments in a Dillon Rule state often get authority to act
independently through state-issued enabling statutes, which “permit what was previously
prohibited or that [create] new powers.”**

For example, the commonwealth of Virginia operates under the Dillon Rule, but local
governments can still zone for some climate change impacts because the Virginia Code grants
broad authority to local governments to consider flood risks in planning and zoning. One analysis
noted, “Localities are urged to consider the “future requirements of the community” and the
‘conservation of natural resources’ when drawing zoning ordinances. Sea level rise will increase
flooding, storm surge, and erosion, so considering future projections of sea level rise when

® Crawford, Meg, and Stephen Seidel. Weathering the Storm: Building Business Resilience to Climate Change. Center for Climate and
Energy Solutions. 2013. http://www.c2es.org/publications/weathering-storm-building-business-resilience-climate-change.

1% Eddins, Quinn W. “Rising Vulnerability to Floods Risks Devastating Property Losses in U.S. Cities.” CBRE Research. Oct. 22, 2015.

http://f.ticollect.com/fr2/015/47568/Rising_vulnerability ARE Eddins 151022 (1).pdf.

1 pwC and the Urban Land Institute. Emerging Trends in Real Estate® 2016. 2015. p. 13.

'2 The material in this section is included for information only and should not be taken as legal advice. For specific questions about any
legal matter, local governments should consult their attorneys or other legal services providers.

3 Byrne, J. Peter. “The Cathedral Engulfed: Sea-Level Rise, Property Rights, and Time.” Louisiana Law Review Vol. 73 (2012):69-118.
* The Harvard Law School Food and Policy Clinic. “Good Laws, Good Food: Putting Local Food Policy to Work for Our Communities.”
2012. http://www.chlpi.org/wp-content/uploads/2013/12/FINAL-LOCAL-TOOLKIT2.pdf.



http://www.c2es.org/publications/weathering-storm-building-business-resilience-climate-change
http://f.tlcollect.com/fr2/015/47568/Rising_vulnerability_ARE_Eddins_151022_(1).pdf
http://www.chlpi.org/wp-content/uploads/2013/12/FINAL-LOCAL-TOOLKIT2.pdf
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exercising zoning powers is consistent with the legislature’s intent to ‘promote the health, safety,
[and] general welfare of the public.””*®

e States that follow Home Rule grant municipalities broad authority to decide local matters, as long
as the local government’s actions do not directly conflict with state law. Local governments’
powers are limited to those granted to them in their state’s constitution or by the legislature.
Generally, the powers delegated to the local level are listed in a Home Rule Charter.

For example, a court confirmed that Lafourche Parish, Louisiana, could adopt FEMA.-
recommended advisory base flood elevations because it had the authority under a broad Home
Rule grant to pass zoning ordinances that “promote, protect, and preserve the general welfare,
safety, health, peace, and good order of the Parish...”. Revising the flood maps was seen as an act
undertaken to protect its residents’ future welfare and safety.*®

2. s there an existing state or federal law that could preempt local efforts?

Even in states where Home Rule authority has been granted to a local government, the state and federal
governments still have preemptive power. Preemption law acts as a tier system, with the federal
government occupying the top tier, followed by state government, then local government.'” Between the
state and local governments, state laws generally act as a floor rather than a ceiling, meaning local
governments might be able to exceed the state law’s requirements, but they cannot go below them. A
local government can adopt flood plain regulations that exceed state or federal FEMA standards without
raising an issue of preemption.*®

3. When would a zoning ordinance constitute a “taking” of private property?

Any regulation passed by a local government that changes the zoning of an area, and in so doing might
affect the owners’ present enjoyment of the land, must be defensible. If a regulation diminishes the land’s
value, the landowner could claim that it is a taking. A regulation that reduces a parcel’s economic value is
not automatically a taking; the extent of the reduction is a factor to be considered case by case.
Diminished value would not necessarily render the new regulation or zoning ordinance invalid, but it
might require just compensation to be paid to an owner whose land lost substantial value as a result of the
local government’s action.

Regulations adopted in preparation for and as protection from climate change-related impacts are more
likely to be defensible if they can be shown to be rationally related to protecting a genuine public purpose.
Tools such as FEMA mapping and climate change vulnerability assessments can demonstrate the
likelihood of hazards to which at-risk areas might or will be exposed. The information these tools provide,
coupled with the goals of reducing human exposure to climate change-related risks and reducing the
economic toll from climate change impacts, can be used to demonstrate the legitimacy of the new
regulations or zoning ordinances.™

The National Flood Insurance Program (NFIP) seeks to mitigate the socioeconomic impacts caused by
flooding by encouraging communities to adopt and enforce flood plain management regulations, and by
providing affordable insurance to property owners.”® Some landowners are concerned that determinations

'3 Gill, Lauren, J.D. The Dillon Rule and Sea Level Rise: An Analysis of the Impact of the Dillon Rule on Potential Adaptation Measures.
Virginia Coastal Policy Clinic at William and Mary Law School. 2013.
http://law.wm.edu/academics/programs/jd/electives/clinics/vacoastal/documents/march2014reports/dillonrulesealevel.pdf.

'8 Colvan Cattle Co. L.L.C. v. Lafourche Parish Government. Case 2:08-cv-00907-EEF-SS Document 41. U.S. District Court, Eastern
District of Louisiana. 2009.

7 Nelson, Caleb. “Preemption.” Virginia Law Review Vol. 86 (2000):225-305.

'8 Kusler, Jon A. Common Legal Questions about Floodplain Regulations in the Courts: 2003 Update. Association of State Floodplain
Managers. 2004. http://www.floods.org/NoAdverselmpact/FLOODPLAIN REG IN COURTS 050604.pdf.

'® Grannis, Jessica, et al. A Model Sea-Level Rise Overlay Zone for Maryland Local Governments. Georgetown Climate Center. 2011.
http://dnr2.maryland.gov/ccs/Publication/GCC_MD-SLROrdRpt FINALv3 11-2011.pdf.

“ FEMA. “The National Flood Insurance Program.” https://www.fema.gov/national-flood-insurance-program. Accessed Dec. 11, 2015.
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http://www.floods.org/NoAdverseImpact/FLOODPLAIN_REG_IN_COURTS_050604.pdf
http://dnr2.maryland.gov/ccs/Publication/GCC_MD-SLROrdRpt_FINALv3_11-2011.pdf
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and rezonings made as a result of the NFIP could decrease their properties’ value to the extent that an
unconstitutional taking has occurred. However, courts have “unanimously rejected takings suits based on
NFIP-inspired floodplain ordinances, or similar non-NFIP floodplain ordinances.”*

4. Will the local action raise issues related to the Americans with Disabilities Act?

The Americans with Disabilities Act (ADA) prohibits discrimination and guarantees that people with
disabilities have the same opportunities as everyone else to participate in the mainstream of American
life—to enjoy employment opportunities, buy goods and services, and participate in state and local
government programs and services.? It relates to zoning because a municipality might pass zoning
ordinances that have unintended discriminatory effects on disabled persons. For example, if an ordinance
mandates that new construction projects in a flood zone be elevated, it could have the effect of limiting
disabled people’s access (unless it also requires modifications such as elevators, ramps, or other ways to
allow disabled people to get into the building).

To combat such unintentional discrimination, the ADA requires local governments to “make reasonable
modifications to policies, practices, or procedures to prevent discrimination on the basis of disability.”?
Because “making zoning decisions is a normal function of a governmental entity.... when a local
government takes an action under its zoning (e.g., reviewing a permit application or taking an
enforcement action), this action triggers an obligation to comply with the ADA.”?* Therefore, considering
how any zoning action might affect disabled persons can help ensure compliance with ADA.

Z Meltz, Robert. Climate Change and Existing Law: A Survey of Legal Issues Past, Present, and Future. Congressional Research
Service. 2013. p. 31.

2 .S. Department of Justice. “Information and Technical Assistance on the Americans With Disabilities Act.”
https://www.ada.gov/ada_intro.htm. Accessed Dec. 11, 2015.

% U.S. Department of Justice. “The ADA and City Governments: Common Problems.” https:/www.ada.gov/comprob.htm. Accessed
Dec. 11, 2015.

2 Vermont League of Cities and Towns. “Ask the League: Americans With Disabilities Act and Zoning.” VLCT News, Jul. 2002.
http://vict.org/assets/News/Newsletter/2002/victnews 2002-07.pdf.
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3. Overall Strategies

Introduction

The strategies discussed in this chapter can help communities adapt to multiple climate change impacts.
They could be useful as a foundation to which communities can add other policies that address specific
impacts such as flooding, heat, or wildfires. Communities can consider each strategy in the context of
other adaptation, land use, and related efforts.

Response to the Problem

Developing and implementing land use and building codes and practices that take climate change into
account can promote climate adaptation even in communities where reaching consensus on climate action
can be challenging. Making climate adaptation part of regular processes such as code updates helps
incrementally prepare for climate change. Financial and procedural incentives for individuals, commercial
enterprises, and public entities can be incorporated into policy tools to encourage climate-resilient
development.

Keeping people safe and securing the community’s future prosperity are not partisan issues. However, it
can be hard to build political will for adaptation actions, particularly in places where climate change
impacts are not being immediately felt or where climate science is doubted or mistrusted. Understanding a
community’s underlying needs and communicating an initiative’s multiple benefits that respond to those
needs could help achieve climate resilience without resilience being the primary driver for the initiative.

Figure 5: Atlanta’s Historic Fourth Ward Park (left) was designed to capture excess rainfall and reduce downstream
flooding. It saved the city $15 million in infrastructure costs compared to a conventional stormwater facility. Lines on
the park’s walls mark the 100-year and 500-year flood heights to help educate residents (right). The park is a
beautiful amenity for the neighborhood, spurring new development nearby.25

% EPA. 2013 National Award for Smart Growth Achievement. 2013. https://www.epa.gov/smartgrowth/2013-national-award-smart-
growth-achievement-booklet.
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Energy conservation and distributed generation® strategies not only reduce greenhouse gas emissions,
they can also reduce the number and severity of catastrophic power outages by lowering grid loads.
Reducing greenhouse gases also reduces the potential devastation of flooding, fire, and extreme weather
events, which translates to lower recovery costs and less disruption to people’s lives. Finally, climate-
sensitive strategies such as smart growth policies can attract people drawn to vibrant, walkable
communities close to cultural attractions, recreation, and natural beauty as well as their jobs.

Communities are also seeing economic successes by implementing adaptation and resilience projects with
multiple benefits, such as an open space project that creates a new park, uses green infrastructure to
reduce stormwater runoff, reduces ambient air temperatures, and lessens the threat of flooding, which can
encourage private investment in nearby properties.

Potential Benefits

e Protecting residents’ health, safety, property, and livelihoods in the short and long terms.

e Strengthening the local economy against disruption by helping to protect businesses’ property and
continuity of operations, as well as helping individuals and businesses explore new economic
opportunities related to climate change adaptation.

e Reducing the need to rebuild or the cost of rebuilding after disasters by making properties less
likely to be damaged.

e Providing predictability for developers, businesses, investors, and property owners by planning
for changing conditions.

e Using public services (e.g., fire, rescue, police) more efficiently and conserving emergency and
recovery response resources.

o Creating jobs designing, building, and maintaining adaptation-related elements such as green
infrastructure and energy-efficiency upgrades.

% Distributed generation refers to technologies that generate electricity close to where it will be used. Distributed generation systems
can include solar panels, wind turbines, and combined heat and power systems. For more information, see: EPA. “Distributed
Generation.” https://www.epa.gov/energy/distributed-generation.
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Implementation Approaches

|. Modest Adjustments

Use regional climate change projections from a

metropolitan planning organization or council of

governments, as well as projected population
demographics, transportation demand, and
other relevant data, to understand where

housing, transportation, businesses, and services

could be vulnerable to floods, sea level rise,
drought, or wildfire.

(0}

Incorporate the projections into the

comprehensive or master plan to ensure

that climate adaptation is a clear
community priority that should be
included in policies and regulations that
implement the comprehensive plan.

Mainstream climate change
considerations and smart growth into
comprehensive plans, master plans,
capital improvement plans, and hazard
mitigation plans.

Practice Pointer

Basing policy changes on publicly
available data such as federally provided
climate projections makes the decision-
making process transparent and helps
people understand the need for changes.

Practice Pointer

Engage partners to help gather data,
develop strategies, and reach out to the
public and key stakeholders. Local
colleges and universities, councils of
governments and other regional entities,
regional staff of federal agencies, and
nonprofit groups can be helpful partners
who add credibility and reach different
audiences.

= Keene, New Hampshire, developed a climate adaptation action plan and used it
to incorporate climate change considerations into all municipal departments’
planning and operations. See the case study in this chapter for more information.

Update land use maps to identify land

that is currently vulnerable, or projected

to become more vulnerable, to climate-
related hazards such as fire, flooding,
storm surge, and sea level rise. Consider
also designating areas that are both less
vulnerable and well-connected to existing
development as places where the
community wants to encourage

development. Communities could use these

more vulnerable areas as “sending” zones
in a transfer of development rights
program, with the safer, well-connected
areas being the “receiving” zone.

Practice Pointer

Incorporate smart growth strategies and
climate change projections into planning
for large development or redevelopment
projects, including brownfields
redevelopment, from the start to help
ensure that development is located in
areas that are less vulnerable to hazards
now and in the future. It can also help
developers and communities determine the
most appropriate type of development for
parts of the site that might be more
vulnerable to hazards.

» The Southeast Florida Climate Compact suggested that municipal and county
comprehensive plans designate Adaptation Action Areas (the areas most
vulnerable to sea level rise and other impacts and prioritized for investment to
reduce their risk), Restoration Areas (undeveloped areas that are vulnerable to
climate change impacts and that should be prioritized for acquisition to keep
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them undeveloped), and Growth Areas (areas that are at a higher elevation and
already have infrastructure, where growth should be directed).?’

0 Require new municipal buildings to be sited in locations that are close to the
people they serve; easy for people to access on foot, by bike, by public transit, or
by car; and in less-vulnerable areas (unless they absolutely must be located in more-
vulnerable areas).

0 Establish clear annexation policies or requirements that take into account climate
projections and areas that currently are or are projected to become particularly
vulnerable. These policies can help municipalities better assess the potential costs and
benefits of annexing land, particularly if that land is significantly more or less vulnerable
to climate impacts. Municipalities can also create boundary agreements with adjacent
jurisdictions to outline clear plans for future annexations. Boundary agreements help
neighboring municipalities manage their growth collaboratively and set clear
expectations about the effects of development that can spill over into surrounding areas.
They help ensure efficient capital improvements and infrastructure investments.

= Austin, Texas, shares with surrounding Travis County design review authority
for new development that is outside of the city limits. Because it might someday
annex some of this land, the city wants to make sure that the development is
planned in a way that makes it less vulnerable to wildfires.?®

e Align land use, hazard mitigation, transportation, capital improvement, economic
development, and other relevant plans. All of the community’s plans should be working toward
the same goals, and their performance measures, indicators, and policy recommendations should be
aligned. Engaging staff and other experts from different municipal entities to participate in planning
efforts—for example, involving hazard mitigation staff in developing the comprehensive plan—
helps make sure that the plans reinforce each other.

o Albuquerqgue aligns its Water Resources Management Strategy with its comprehensive
plan and other plans to make sure that new development has adequate water supply and
infrastructure. For more information, see the case study in Chapter 7.

o Create a list of desired development elements in

more-vulnerable areas, and encourage or Practice Pointer

require developers to implement a certain

number of these elements. Elements would be SllETE e A el FEETRIEmis e eleszals

neighborhood amenities. Make particular

based_ on t_he Sp?CifiC _hazard;_ for example, for efforts to engage low-income, minority, and
buildings in a highly impervious area, the overburdened communities, as well as
municipality might want new development to people at different stages of life, from those
include elements to mitigate the heat island effect Il s aui Eillize o disge e

. . . have retired.
and localized flooding. To ensure these elements fit

with the context and achieve the desired results, the
community could create design guidelines illustrating acceptable designs, plant species, and other
specifications. Engaging the public and key stakeholders in selecting desired elements can help

7 Southeast Florida Regional Climate Change Compact Counties. A Region Responds to a Changing Climate. 2012.
http://www.southeastfloridaclimatecompact.org//wp-content/uploads/2014/09/regional-climate-action-plan-final-ada-compliant.pdf.

8 For more on smart growth annexation policies, see: EPA. Essential Smart Growth Fixes for Rural Planning, Zoning, and Development
Codes. 2012.

EPA. Essential Smart Growth Fixes for Urban and Suburban Zoning Codes. 2009.
https://www.epa.gov/smartgrowth/essential-smart-growth-fixes-communities.

* Headwaters Economics. “Austin, Texas: Managing for Growth, Healthy Landscapes, and Wildfire Risk Reduction.” 2016.
https://headwaterseconomics.org/wildfire/solutions/lessons-five-cities.
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make sure that what the community wants is
feasible and responds to the concerns of residents
and businesses.

0 Seattle created Seattle Green Factor, a
code requirement that applies in certain
districts, to increase and improve
landscaping in new development projects
(Figure 6). Developers have to attain a
minimum score but can select from
several options, such as installing rain
gardens, planting trees, or installing a
green roof, to meet the requirement.®
The city offers educational materials and
Green Factor worksheets from approved
projects.®

e Evaluate development incentives to determine
if they are encouraging development in areas
that are particularly vulnerable to floods,
wildfire, and other hazards. Incentives might
be financial, such as tax abatements or publicly
funded infrastructure, or regulatory, such as

Seattle Dept. of Construction and Inspections

. . Figure 6: Chloe Apartments, a 7-story
expedited approval processes or density bonuses.  ixed-use building in Seattle, got Green

If it is not possible to limit development in Factor credits for preserving mature trees
particularly vulnerable areas, the local along the street, among other elements.
government can at least remove the incentives

that are encouraging growth there and redirect

those incentives to promote development in safer areas.*

e Conduct a “safe growth audit” to determine if the community’s current development
policies such as the comprehensive plan, zoning, subdivision regulations, and other policies
are allowing growth in hazardous areas.

o0 The American Planning Association offers a basic safe growth audit. Sample questions are:
= Does the comprehensive plan provide enough space for expected growth outside
natural hazard areas?
= |s transportation policy used to guide growth to safe locations?
= Do subdivision regulations allow density transfers where hazard areas exist?

= Do economic development strategies include provisions for mitigating natural
hazards?*®

% City of Seattle. “Seattle Green Factor: What Is the Seattle Green Factor?”
http://www.seattle.gov/dpd/codesrules/changestocode/greenfactor/whatwhy. Accessed Jun. 17, 2015.

%1 City of Seattle. “Seattle Green Factor: Case Studies.”
http://www.seattle.gov/dpd/codesrules/changestocode/greenfactor/background/default.htm. Accessed Jun. 17, 2015.

%2 For more on this policy, see section 3-A in EPA. Using Smart Growth Strategies to Create More Resilient Communities in the
Washington, D.C., Region. 2013. http://www.epa.gov/smartgrowth/using-smart-growth-strategies-create-more-resilient-communities-
washington-dc-region.

* Godschalk, David R., FAICP. “Safe Growth Audits.” Zoning Practice, Issue 10, Oct. 2009. American Planning Association.
https://planning-org-uploaded-media.s3.amazonaws.com/legacy resources/zoningpractice/open/pdf/oct09.pdf.
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e Improve public education about the risks of developing in sensitive areas. Residents,
particularly people who have recently moved to a more-vulnerable area, might have unreasonable
expectations that their property will be safe or that they will be swiftly rescued in case of an
emergency. Being clear about the risks of living in more-hazardous areas and the limitations of
the local government’s ability to help mitigate those risks can help temper expectations. In
addition, when people better understand the reasons for proposed policies, they are more likely to
support action. For example, when talking about wildfire risks in Missoula, Montana, local
officials focus on saving people’s lives instead of on the need for regulations.®

0 The University of Rhode Island’s Coastal Resources Center and Rhode Island Sea Grant
developed a guide for coastal property owners to help them get answers to 10 key
guestions. The guide includes information on how to find out if the property is in a flood
zone according to FEMA maps; whether the property owner has to buy flood insurance
and how much it might cost; how erosion, sea level rise, coastal storms, and flooding
might affect the property; whether the owner will be allowed to rebuild a damaged or
destroyed structure; whether the building meets current design and construction
standards; and how to make the building more resilient.*

0 The fire department in Teton County, Wyoming, tells residents of certain subdivisions
that have only one road in and out that it could be too dangerous to fight a fire in those
subdivisions because of the poor access and warns, “If we can defend your home, we
will, but if it is too dangerous, we won’t.”*

e Assess and address the needs of people who P .
might be particularly vulnerable and/or are

!ikely to be most affeg:ted, es_pecially if they Iiye Finding the right, trusted messengers to
in areas that are at higher risk. Those who might reach vulnerable populations is particularly
be especially vulnerable include renters who cannot important for people who might mistrust

make changes to their homes, people who do not government entities.

speak English well, low-income people, children

and pregnant women, and people who do not have a

vehicle for evacuations. Specific strategies related to flooding and extreme heat are discussed in
the relevant chapters, but generally, local governments can work with communities that are
geographically and/or socially vulnerable to make sure that their plans for hazard mitigation and
climate adaptation include provisions for people who need different types of assistance. In
neighborhoods with many particularly vulnerable residents, the community could designate
locations as emergency shelters or as meeting points for buses that will help evacuate. The local
government could distribute vital information and learn about the residents’ needs by working
with messengers trusted by different populations, which might include houses of worship;
community associations; nonprofit groups that work with homeless, low-income, immigrant,
elderly, mothers-to-be, children, and other vulnerable people; and even private businesses that are
popular gathering places for residents. Getting feedback can help the local government ensure
that it knows who is likely to need help in an emergency, what kind of help they need, and who
can provide that help. For example, if some residents cannot travel without assistance, this
engagement lets the government and its partners know where to provide paratransit services or
other transportation.

% Headwaters Economics. Local Responses to Wildfire Risks and Costs: Case Studies and Lessons Learned. 2014.
https://headwaterseconomics.org/wphw/wp-content/uploads/western _case_studies report.pdf.

* Manning, Helen, Michelle Carnevale, and Pamela Rubinoff. Rhode Island Coastal Property Guide. Rhode Island Coastal Resources
Council. 2014. http://www.beachsamp.org/resources/coastalpropertyguide.

% Headwaters Economics, Local Responses to Wildfire Risks and Costs.
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0 During Hurricane
Katrina in 2005, about
100,000 New Orleans
residents could not obey
the mandatory
evacuation order, in
some cases because
they did not have their
own vehicle or had
special needs.
Subsequently, the city
arranged to make
transportation available

for people who need
it¥Ina mandatory Fi%ur_e Z Evaﬁusp?t statute_? tlrr]l New OrI(taanI':,f show retsider?ts

; ; and visitors where to meet if they cannot self-evacuate when
evacu'at'lon, residents the city orders a mandatory evacuation. The city will transport
?nd V|S|t0{]5 Who cannot  people to shelters and bring them back when the emergency
eave on thelr own can is over.
meet at Evacuspots,
marked with a

distinctive statue, to get city transportation to and from shelters (Figure 7).%

Evacuteer.org

o0 Fire emergency response vehicles in Kinston, North Carolina, have laptop computers
with GIS data that gives critical information to emergency responders rescuing people
from flooded homes, including how many people live in the home and if any of them
need special assistance.*

2. Major Modifications

e Use scenario planning to inform local planning and policy development. Scenario planning
lets communities evaluate alternative growth scenarios and their projected environmental and
community impacts. Incorporating a plausible range of climate change scenarios into the growth
scenarios can help a municipality explore how its growth patterns might affect or be affected by
its vulnerability to various climate change impacts.“’ Include a “do nothing” scenario that
demonstrates the results of maintaining the status quo.

0 The Albuquerque, New Mexico, Mid Region Council of Governments worked with
federal partners to incorporate analysis of strategies to improve resilience to climate
change impacts and reduce greenhouse gas emissions into its transportation and land use
scenario planning. The Climate Change Scenario Planning Project “resulted in a preferred
land use and transportation scenario for the region that accommodates anticipated growth.
By considering future climate change impacts and GHG emission reduction strategies,
the scenario is more resilient and sustainable than the trend or status quo.”** The project

% Reckdahl, Katie. “Why New Orleans’ Katrina Evacuation Debacle Will Never Happen Again.” Next City, Jul. 9, 2014.
https://nextcity.org/daily/entry/new-orleans-evacuation-hurricane-katrina-will-never-happen-again.

% City of New Orleans. “Do You Know Where Your Evacuspot Is?” http://www.nola.gov/ready/evacuspots. Accessed Oct. 6, 2016.
% FEMA. “Innovative Floodplain Management: Kinston, North Carolina.” FEMA Mitigation Case Studies. 2013.
https://iwww.fema.gov/media-library-data/20130726-1515-20490-7614/kinston_cs.pdf.

“° Few land use scenario planning tools that also incorporate climate change projections exist, but the Open Planning Tools Group
(www.openplanningtoolsgroup.org) could be helpful to either find suitable tools or learn how to add climate change projections to an
existing tool.

“! Rasmussen, Benjamin K., et al. Integrating Climate Change in Transportation and Land Use Scenario Planning: An Example from
Central New Mexico. Federal Highway Administration. 2015.

https:/iwww.fhwa.dot.gov/environment/climate change/adaptation/publications/scenario. p. i.
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report also noted, “By integrating climate analysis into the [master transportation plan],
[the council] mainstreamed climate analysis into its transportation planning. Experience

suggests that this is more efficient and effective in meeting climate change-related goals.”*

e Adopt flexible zoning, which could include dynamic zoning or a floating zone.

0 Adopt elements of dynamic zoning, or building flexibility into codes to cope with
changing conditions without formal revision.** With dynamic zoning, the zoning code
includes “triggers” that, when activated, change the code requirements automatically. The
nature of dynamic zoning might be particularly helpful for climate change-related
impacts. Dynamic provisions would let a community pass regulations that fit its current
conditions but will change based on some empirical future condition. One law expert
notes that, “gradual and adaptive regulations... can minimize harms and takings
compensation requirements” while giving property owners some certainty about how
they can expect to use their property once certain thresholds are passed.*

0 Adopt in the zoning code a “floating zone” that describes the resilience
characteristics that the community would like to see in new development. The
floating zone is “a zone classification... authorized for future use, but not placed on the
zoning map. Rather, developers of compliant parcels are invited to make an application to
have the zone applied in a particular location.”® The Land Use Law Center at Pace Law
School and the U.S. Green Building Council, which developed the floating zone concept,
note that it is “meant for local governments that desire green development but that are
faced with limited staff, time, and resources. The floating zone approach saves a more
limited municipality time and money, while still creating an incentive mechanism to
further greener, more socially and environmentally responsible development, and while
still allowing the local government to have significant control over the approval
process.”*® While the model floating zone focuses on environmentally sustainable
development, communities could include resilience-focused aspects as well.

Communities can also use a standard overlay zone that incorporates resilience features.
For example, Keene, New Hampshire, has a Sustainable Design and Energy Efficient
Development (SEED) overlay zone that promotes compact development and energy
efficiency. See the case study in this chapter for more information.

e Incorporate fiscal impact analysis into the development review process, and ensure that the
analysis includes the cost of providing services related to extreme weather and how those
costs are likely to change based on projected climate change. For example, if a new
development is proposed for a flood plain, the fiscal impact analysis ought to take into account
not only the standard costs and benefits—the number of residents or employees in the
development, the costs of the public services (e.g., roads, schools, emergency response) they are
likely to need, the tax and other revenue the growth will generate—but also the costs of
strengthening the infrastructure to withstand flooding or repairing it if it is damaged, rescuing or

“2 1pid, p. Vi.

“3 Elliot, Don. “Towards Dynamic Zoning.” Planetizen. Feb. 9, 2009. http://www.planetizen.com/node/36937.

“4 Byrne, “The Cathedral Engulfed,” pp. 72-73.

5 Blanchard, Jennie Nolon, and John R. Nolon. Neighborhood Development Floating Zone. Land Use Law Center at Pace Law School
and U.S. Green Building Council. 2013. http://www.smartgrowthamerica.org/documents/Neighborhood-Development-Floating-Zone-

2012.pdf. p. 6.
“* Ipid, p. 5.
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sheltering residents forced from their
homes by flooding, and lost revenue if
businesses in the development are shut
down by a flood.*

o Allow a mix of uses in appropriate
zoning districts, such as downtowns,
town centers, around transit stations,
and in other places where appropriate.*®
Having a mix of uses close together
makes it easier for people to walk, bike,
take transit, or drive shorter distances.
These transportation options reduce
greenhouse gas emissions and give a
neighborhood critical redundancy if an
emergency cuts off a major

transportation route. Flgqre 8: In Boise, Idaho, the mix of stores, restaurants,
services, and homes downtown lets people walk, bike, or
e Incorporate into the land use map, take buses to get around.

comprehensive plan, and economic

development plan locations where it

makes sense to encourage economic growth. As part of an overall strategy to promote growth
in safer, well-connected locations, encourage businesses to expand or locate away from
particularly vulnerable areas by offering incentives, whether financial or procedural. For vital
industrial and job centers in areas that might experience increased threats from severe climate-
related events, such as a working waterfront, engage with businesses to create resilience
strategies that prevent or minimize interruption of services and help them find solutions for
proper storage of goods and transportation needs such as supply chains and getting workers and
customers to and from the business.* This type of resilience planning is especially important in
areas where a major industry must be in a specific location for infrastructure or geographic
reasons, such as ports, or where locally serving businesses are vital to a neighborhood.

Figure 9: Climate Resilience for Water Utilities

Ensuring that water infrastructure is prepared for climate-related impacts is a critical part of planning for
economic resilience. EPA’s Climate Resilience Evaluation and Awareness Tool (CREAT) is a climate risk
assessment and planning application for water, wastewater, and stormwater utilities. CREAT helps water
utilities understand and adapt to climate change. The tool helps users:

1. Find out which extreme weather events pose significant challenges to the utility and build scenarios
to identify potential impacts.

2. Identify critical assets and the actions the utility can take to protect them from the consequences of
climate change on utility operations.

3. Generate reports describing the costs and benefits of risk-reduction strategies for decision-makers
and shareholders.

Find the tool at https://www.epa.gov/crwu/build-climate-resilience-your-utility.

" For more on fiscal impact analyses that is particularly relevant to small towns and rural places, see: EPA, Essential Smart Growth
Fixes for Rural Planning, Zoning, and Development Codes.

“8 For specific actions to promote a mix of uses, see: EPA, Essential Smart Growth Fixes for Urban and Suburban Zoning Codes.

9 For strategies to help businesses build resilience, see: EPA. Planning Framework for a Climate-Resilient Economy. 2016.
https://www.epa.gov/smartgrowth/planning-framework-climate-resilient-economy.
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e Encourage on-site renewable energy generation and storage to reduce greenhouse gas
emissions and provide backup power in case of a power outage.

0 Amend codes or adopt ordinances to allow solar, solar thermal, wind, and
geothermal energy production on individual properties and in communal
installations. These kinds of ordinances give property owners clear direction on what is
permitted and prohibited, providing them peace of mind that their investment is legal and
alleviating protests from neighbors.

Under the SunShot Solar Outreach Partnership, the U.S. Department of Energy worked
with several partners to develop tools and training to local governments to make it
easier for residents and businesses to use solar energy.> As part of this initiative, the
American Planning Association developed Planning for Solar Energy, which includes
guidance on how to incorporate solar-friendly provisions into various planning
documents and regulations, examples of places that have solar-supportive plans and
regulations, and a framework to help local governments develop solar regulations that
“that meet the unique needs of each community and are fully integrated within a
community’s existing regulations.”*

= Aurora, lllinois’ Alternative Energy Systems Ordinance clearly defines solar,
wind, and geothermal system generation limits, required setbacks, permitted
system heights, and noise limits for both residential and non-residential parcels.
The ordinance includes easy-to-understand illustrations of these requirements.>

Solar gardens, small community installations that serve local customers who buy or lease
shares, can make good use of lots that would otherwise be difficult to develop.
Community installations like these let residents who cannot install photovoltaic panels on
their homes—for example, because they rent, they live in a multifamily building, their
roofs are unsuitable for solar panels, or the upfront cost of panels is too high—buy solar
power.> The National Renewable Energy Laboratory estimates that about half of
households and businesses cannot install rooftop solar systems.* Local governments can
make solar gardens easier to build by defining them as a specific use in the zoning code,
but communities do not necessarily need zoning changes to build solar gardens.*

= Fort Collins, Colorado, used a power purchase agreement with Clean Energy
Collective to build a solar garden on the city-owned site of a demolished former
pickle plant (Figure 10). The site lies at the edge of a compact residential
neighborhood, but a railroad running through it as well as contamination from its
industrial past made it impractical to develop.® The city is incorporating public
art into the installation, known as the Riverside Community Solar Array, to make

% For materials developed under this initiative, see: Solar Outreach Partnership. http://solaroutreach.org. Accessed Dec. 10, 2015.

*1 Morley, David, AICP, ed. Planning for Solar Energy. American Planning Association. Planning Advisory Service Report 575. 2014.
%2 City of Aurora. Zoning Ordinance. Section 4.4-9: Alternative Energy Systems. 2014. https://www.aurora-
il.org/documents/planning/ordinance/appendix_a_zoning.pdf.

> Morley, David. “Planning and Zoning for Solar Gardens.” American Planning Association National Planning Conference, Apr. 20,
2015. http://narc.org/wp-content/uploads/APA-2015-Planning-and-Zoning-for-Solar-Gardens.compressed.pdf.

% Feldman, David, et al. Shared Solar: Current Landscape, Market Potential, and the Impact of Federal Securities Regulation. National
Renewable Energy Laboratory. 2015. http://www.nrel.gov/docs/fy150sti/63892.pdf.

% Morley, “Planning and Zoning for Solar Gardens.”

* Hois, Emily. “Fort Collins Residents Help City Reach Climate Targets While Saving on Electricity.” Clean Energy Collective blog. Jul.
24, 2015. http://cleanenergyco.com/blog/fort-collins-residents-help-city-reach-climate-targets-while-saving-on-electricity.
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it a gateway welcoming people to Fort Collins.>” Before ground was even broken
on the array, it was sold out, and its capacity was doubled to meet demand.®

Source: City of Fort Collins
Designer: Logan Simpson

Landscape Architect

A e —

Figure 10: Fort Collins’ Riverside Solar Array uses a former
industrial site that would have been difficult to develop otherwise.

0 Use public-private partnerships to promote renewable energy use. For example, a
purchase power agreement is a financing tool that connects a developer who owns,
operates, and maintains an energy system to a customer who agrees to site the system on its
property and purchase the system’s energy output from the provider for a predetermined
period. With any public-private project, it is important to conduct a transparent selection
process through a request for proposals or other procurement mechanism.

= Partnering with a private solar company, the town of Carver, Massachusetts,
installed a 99-kilowatt solar array along a highway easement that provides 100
percent of the energy required for the town’s water treatment plant. A 20-
year power purchase agreement between the town and SolareAmerica made the
project economically viable for both sides. The project gave the town a reliable
clean energy source and the provider an entry to the Massachusetts solar market.*®

3. Wholesale Changes

e Incorporate into capital projects features
that enhance resilience and bring multiple
other benefits. For example, adding trees and
rain gardens along a street beautifies the
neighborhood, cools the air, and makes the
street safer for walking and biking as well as
driving. New or upgraded streets, sidewalks,
and public spaces that are attractive and
distinctive draw people, which in turns draws
private investment.

o In 2009, the town of Normal, Illinois,
built the Uptown Circle, a traffic circle

! ' . _ Figure 11: Normal, lllinois’ Uptown Circle has
with a park at its center featuring seating,  become a vibrant public space, winning EPA’s
a water feature, and an open plaza 2011 National Award for Smart Growth
(Figure 11) The Clrcle’s Water feature AChieVement in the CiViC Places Category.

d